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PHYSIOLOGY

APPLIED TO

HEALTH AND EDUCATION. \

CHAPTER I.
NATURE AND USES OF PHYSIOLOGY.

PaYsioLoGY (from $usy, nature,
and Asyas, dizcourse) signifies literally
a discourse about natural powers, but,
as now used, it applies exclusively to
the doctrine of the uses or functions of
the different parts of beings endowed
with the principle of life. Applied to
the vegetable kingdom, it is called
Vegetable Physiology; to the lower
animals, Comparative Physiology ; and
to man, Heman Physiology.

Physiology, or the history of the
functions which characterize living be-
ings, is a subject of deep interest ; and
Human Physiology, or that which is
about to engage our attention, is as
important in its practical consequences
as it is attractive to rational curiosity.
In its widest sense it comprehends an
exposition of the funections of the vari-
ous organs of which the human frame
is composed; of the mechanism by
which those functions are executed ;
of the relations of the organs to each
other ; of the means of improving their
development and action ; of the pur-
poses to which they ought severally
to be directed ; and of the manner in
which exercise should be conducted,
s0 as to secure for the organ the best
health, and for the funetion the highest
efficiency.

On taking a general survey of the
plan on which the human body is con+
structed, and of the uses subserved by
its component parts, it becomes evident
that the nervous system surpasses in
importance, and is meant to preside

over, all the other partsof the organism.
It is by means of its great central or-
gan, the brain, and in proportion to
its development and perfection, that
the various processes of sensation, per-
ception, thought, and volition take
place ; and as, in this view, the body
may justly be said to be the instrument
of the mind, so all its component parts
are placed more or less directly under
the influence and control of the brain,
as the more immediate organ of the
mental powers. Throughout the whole
animal kingdom, indeed, the same sub-
ordination of the organism at large to
the nervous system may be traced, with
distinetness proportioned to the intel-
ligence of the animal, till we descend
so low in the seale of being, that all
traces of distinet consciousness and of
nervous structure disappear together,
and life becomes almost wholly vege-
tative.

The nervous system, then, (compre-
hending the brain, spinal cord, and
nerves,) holds the first rank in the ani-
mal organism, because it is through it
that we feel, know, think, will, and de-
cide. Of itself, however, it could not
fulfil its own behests. To become effi-
cient, it must be placed in connection
with an apparatus fitted to receive im-
pressions from, and toact upon, external
objects. The former of these purposes is
fulfilled by the organsof sense, on which
the nerves are ramified ; the latter by
what may be called the executive—
namely, the trunk and limbs of the
body,—which comprise, 1st, nerves to
convey impressions to and mandates
from the nervous centres ; 2dly, bones
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2 IMPORTANCE OF PHYSBIOLOGICAL KNOWLEDGE.

to give stability and support; 3dly,
joints to admit of motion ; and, lastly,
muscles and tendons to perform the
mandates which the nervous centres
send forth.

In addition to these organs there
are others serving for the reception
and digestion of food, the circulation
of the blood made from it, the nourish-
ment of the body, and the exeretion of
waste matter from the system. DBut
none of these functions is altogether
peculiar to animal life. All are found,
in a modified degree, likewise in vege-
tables ; and hence they are often called
vegetative functions, to distinguish them
from those peculiar to the animal king-
dom. They are necessary, only bes=
cause waste is an invariable accom-
paniment of action, and without such
a provision to repair the loss of or-
ganic substance and admit of growth,
life itself would speedily become ex-
tinct. Accordingly, the skin, the lungs,
the liver, the kidneys, and the bowels,
-all form channels for the ezeretion or
throwing-out of waste matter ] while
the stomach and digestive organs are
expressly destined for the preparation
of fresh materials from the food, And
all that is still wanted in order to com-
plete the living system, is the provi-
sion of some means by which the waste
matter may be carried from all parts
of the body to the excreting organs,
and the new supplies be fitly distributed
from the organs of digestion. These
purposes are effected chiefly by the or-
gans of circulation—namely, the heart
and blood-vessels—and by the cur-
rent of blood with which, by their
means, every part of the body is sup-
plied. Another class of vessels, called
the lymphatics, also perform an im-
portant part in these operatiohs,

Keeping in view this general expo=
sition of the principles on which the
human organism is constructed, and
recollecting that the brain and nerves
constitute the special apparatus by
means of which all impressions reach
the mind and all our mental operations
are carried on, it is evident that a com-
plete system of physiclogy will em-
brace an explanation not only of all
the corporeal funetions, but also of the

nature, and laws of action, of the vari-
ous appetites, propensities, and moral
and intellectual faculties, with which
man is endowed. A correct physiology
thus constitutes the true basis on which
ought to rest all plans having for their
object the physical and mental health,
and the social and moral improve-
ment of man. In other words, physi-
ology ought to constitute the basizs of all
educational plans ; for, so long as life
endures, the intellectual and moral
powers act only through the medium
and much under the influence of the
organism, and no method which can
be devised for their cultivation can
possibly fulfil its aim, unless it be in
harmony with the laws of that organ-
ism. A knowledge of the principles
of physiology is, therefore, scareely
less essential to the divine, the mor-
alist, the legislator, the teacher, and
the parent, than to the physician him-
self. In the treatment of disease its
aid iz indeed invaluable ; but there is
scarcely any situation in life, in which
an acquaintance with its doctrines may
not prove at once a protection against
serious evils, and a source of many
positive blessings.

Let it not be said, then, that such
knowledge is superfluous to the non-
medical reader. Sorciety groans un-
der the load of suffering inflicted by
causes susceptible of removal, but left
in operation in consequence of the pre-
vailing ignorance of our own structure,
and of the relations of the different
parts of the system to each other and
to external objects. Whether we con-
sider the pressing evils to which many
operatives are habitually exposed in
the exercise of their various trades,
without any attempt being made to
apply the resources of knowledge to
their relief or protection; or whether
we contemplate the thousand forms in
which the seeds of disease are allowed
to be scattered about, especially in our
larger towns, when even a small amount
of physiological knowledge amon g the
publicwould almost ensure theirspeedy
removal, we cannot but feel greatl
surprised that so little should have
been done, during so long a time, to
dissipate that ignorance from which,
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not the poor alone, but the noble and
the wealthy, have often extensively
suffered. In this respect medical men
have, I fear,been much to blame. They
alone were the possessors of the know-
ledge required, and they alone could
fully appreciate its value ; and yet they
have rarely made any effort either to
diffuse it more widely, or to rouse
attention to its importance. On the
contrary, they have, to a considerable
- extent, neglected its many valuable
applications to the prevention and re-
moval of disease, and in their personal
conduet set an example of the habitual
neglect of its plainest precepts, which
has not been without a baneful in-
| fluence on the public mind.

If, indeed, the more enlightened
members of the medical profession had
acted under a due sense of their re-
sponsibility and obligations to society,
{| and had exerted themselves to diffuse

around them a knowledge of the ele-
mentary truths of physiology, the pub-
lic could never have remained so long
absolutely blind to the misery, disease,
and mortality engendered by the filth,
bad ventilation, imperfect drainage,
and inadeguate supplies of water and
food, to which the labouring classes,
even of the agricultural districts, are
so extensively subjected. That the
apathy complained of proceeded from
ignorance alone, and not from indif-
ference to the sufferings of our fellow-
creatures, may fairly be presumed
from the exertions now making by
both the Government and the com-
munity at large to improve the pub-
lic health, and elevate the physical
condition of the lower ovders, as
| the first step towards securing their
moral and intellectual advancement.
When the first edition of this work
was published in 1834, physiology was
considered as a subject altogether unfit
for general study, and the utmost in-
difference prevailed on all questions
connected with its application to the
prevention of disease. In proportion,
however, as knowledge has been dif-
fused, a most favourable change of
opinion has taken place, and now
there is almost a rivalry between the
profession, the Government, and the

—_
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press, which of them shall contribute
most efficiently to the end in view,
Thanks to the rapid diffusion of know-
ledge which is now going on, we may
hope that in a few years we shall cease
to hear of cases (still too frequent
among us) of rational but ignorant
men Josing their lives by shutting
themselves up with lighted stoves or
fires in small and almost air-tight
cabins, as if for the purpose of com-
mitting suicide ; or of new-born in-
fants being killed by exposure to
the cold in winter, as is still a
common occurrence in France, from
their being carried, in compliance
with the law, to the office of the maire
for registration. Nor is it likely that
there will be many repetitions of such
painful catastrophes, as that which
happened on board the steamship
Londonderry on the night of the 1st
December 1848, when 70 out of 150
passengers were suffocated in conse-
quence of being crowded together in
a cabin measuring 18 feet in length,
by 10 or 12 in breadth, and 7 in
height. Nothing but the grossest and
most culpable ignorance can account
for such events ; and considering that
medical men are at present the only
channels through which the public
can obtain that knowledge which is
the best protection against their re-
currence, a heavy responsibility de-
volves upon those among them who
neglect to exercise their legitimate in-
fluenee in directing public attention
to this study.

Few non-professional persons are
aware of the full extent of the evil
which results from the habitual ne-
glect, among the people, of the laws of
physiology ; for notwithstanding all
that has hitherto been done to remedy
this neglect, and to bring these laws

into general practical application in |
the routine of every-day life, we stand

as yet but upon the threshold of im-
provement. How much remains to be
done will be apparent from a consider-
ation of the following details.

It appears from the various reports
of the Registrar-General, that the an-
nual rate of mortality for the whole

of England and Wales is 1 in 46 ; but |
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' this general rate of the whole king-
dom is subject to great variations in
different localities, according to the
various influences which act on the
health of the community., Thus in
some of the large manufacturing
towns, such as Manchester, Liverpool,
Glasgow, and Leeds, the rate of mor-
tality isso high as 1 in 30 : while, on
the other hand, in the more healthy
rural and suburban districts, it falls to
1 in 60, and occasionally even to 1 in
67. From some disturbing causes,
which it is unnecessary here to parti-
cularise, the difference between the
health of urbau and rural populations
is not so great as these figures would

]| imply ; but after every eorrection has

' been made, it remains undeniable that
there occurs in the cities a large an-
nual loss of life beyond that to which
the inhabitants of the country are sub-

| jeet, and which is in a great degree

capable of being removed by proper
sanitary regulations. But there is no
reason to suppose that even in rural
districts the peopie enjoy the maximum
degree of health, and that the actual
mortality may not be reduced. So
far, indeed, is this from being the
case, that Mr Simon, in his First Re-
port to the Commissioners of Sewers
for the City of London, is sanguine
enough to express the belief that the
mortality of the City itself may, by
judicious sanitary measures, be re-
duced from 1 in 30 (in 1848-49) to 1
in 66, or considerably below the ave-
rage rural rate.  But if, without
venturing to entertain such pleasing
anticipations, we assume merely that

sanitary legislation is capable of ef-
fecting a reduction in the general rate
of mortality to 1 in 50, it will follow
that, in a population of 16,000,000,
the annual saving of human life in
England and Wales will amount, in

. round numbers, to 30,000 ; and, if the

calculation be extended, on the same

| basis, to Scotland and Ireland, the
. number of lives annually saved in

the United Kingdom will amount to
50,000. Moreover, it has been calcu-
lated that for every case of sickness
which terminates in death there are
twenty which recover; and, if we ad-

mit this proportion as approa ching the
truth, there are thus found to affict
annually the people of Great Britain
and Ireland the avoidable evils of about
fifty thousand deaths and a million
cases of sickness, with all their con-
comitant pain and misery, and their
melancholy train of poverty, orphan-
age, and widowhood—the progeny of
mere neglect of the laws of health.®
For evidence of the evils conse-
quent on the deficiency of physiologi-
cal knowledge even among those who
havereceived a good general educa-
tion, I may refer to the lamentable
ignorance displayed in Parlinment,
by very intelligent men, during the
frequent discussions which took place
a few years ago on the regulation
of infant labour in factories and
mills. Previously to 1833, the law
authorised the working of children
between the years of eight and six-
teen, in the close, heated atmo-
sphere of a cotton mill, for 12 hours
a-day: and as a great boon, by the
Factories’ Regulation Bill passed in
that year, no children were to be em-
ployed under nine years of age, while,
between that and fourteen, the period
of daily labour was not to exceed
eight hours, llad our legislators been
instructed in anatomy and physiology
so far as to obtain even the most ge-
neral notion of the eonstitution of the
human body, and had they been aware
of the intimate dependence of the
mind on the condition of the bodily.
organism, they would at onece have per-
ceived the destructive tendency of the
former system of labour and confine- |
ment, and the impossibility of combin- |
ing with it that moral and intellectual
cultivation which is so imperatively
required. Instead of objecting to the
limitation when it was proposed, the
would have looked forward with drea
to the physical and moral degradation
which the system then.in operation
was calculated to effect in the multi-
tudes under its influence ; and their
only doubt would have been, whether

b For more ample details, see an instrue-
tive article in the British and Foreign
Medico-Chirurgical Review, vol, i, p. 1.
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even eight hours’ labour in a close at-
mosphere was not too much for unde-
veloped children, and was not incom-
patible with that efficient moral and
general training in the domestic circle,
which is indispensable to the develop-

J ment of our best feelings, and conse-

quently to the formation of peaceful,
moral, and intelligent citizens. Itis
true that there were great difficulties
in the way of the contemplated re-
striction, and that in the case of adult
labour the principle of direct legisla-
tive interference is at once unsound
and dangerous. DBut the question as-
sumes a different aspect when it relates
to the regulation of labour at an age
when those, whose safety and welfare
are directly at stake, are incapable of
judging for themselves, and are under
the absolute control of their parents,
who, however influenced by affection,
are in general too unenlightened, and
too much interested in the immediate
profit, to be impartial in their deci-
sion. Had natural affection alone
proved to be a sufficient protection
against the abuse of infant-labour in
factories, no application to Parliament
on the subject could ever have been

required, because in that case no con-
siderable abuse could have taken place,
But dire experience has demonstrated
that, under the present system of pres-
sure and competition for employment,
mere parental feeling is not an ade-
quate safeguard, and that there was
an absolute necessity for the measures
which have been adopted for the pro-
tection of the young.

Since the preceding remarks were
first published, their accuracy has been
confirmed by many men of experi-
ence, and among others by Mr Leonard
Horner, who tells us* that all the
ominous predictions of ruin and misery
made by many of the manufacturers,
when contending against any legisla-
tive interference for the purpose of
limiting the working hours of the
children, have been entirely falsified,
and that most of them are now satis-
fied that the law has been bengficial

* On the Employment of Children in
Factories and other Works. Longman and
Co. 1840,

¢ven to themselves. Indeed so satis-
factory in its results was the practical
working of the law, that in 1847 it
was deemed right to extend the legis-
lative interference, and accordingly
the * Ten Hours’ Bill” was introduced
into Parliament. By this it was en-
acted that the labour of all young
persons between 13 and 18 years of
age employed in cotton-factories, and
of all women so employed, should be
limited to 10 hours a-day. The mini-
mum age of 13, at which a child might
work in the cotton-factories, was in

the case of silk-factories reduced to -|

11, on ‘account of the cleaner and
healthier nature of the employment.
No interference was attempted with
adult male labour, the object of the
legislature being to protect those only,
who, from their position as wives and
children, were subject to the will of
others. But the Act had been but a
short time in operation when some of
the mill-owners, who were opposed to
its provisions, found means to thwart
the intentions of the legislature by
working their mills on what is called
the relay-system, by which the women
and children, though not actually
working more than ten hours, wera
detained in the mill, and prevented
from making a proper use of the time
which was intended for relaxation and
instruction. To remove the doubts
which impeded the working of the Act,
recourse was had to fresh legislation,
and a new bill was introduced in the
session 1849-50, when, owing to the
powerful opposition of themill-owners,
the limited period of ten hours was
extended to ten and a half. The time
during which the “Ten Hours’ Act”
was in operation, was too short to test
the effects of the limitation of the work-
ing hours on the capital and commer-
cial enterprise of the country; but
there was already evidence to shew
that it exerted a beneficial influence
on the operatives, by a large majority
of whom it was hailed as a great boon,
though a reduction of wages had pretty
generally followed. Mr Saunders, the
Inspector of the London and Leeds

District, describes the effects of the |

working of the Aet of 1833 to have

i
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been increased health and strength
of the children, absence of cases of
injury from exeessive labour, and a
great diminution in the number of
accidents, from sleep less readily over-
taking the wearied children. There
can be no doubt that these beneficial
results would have increased under the
| working of the “Ten Hours" Act ;" but
the question was viewed by many of
the mill-owners in a purely merecantile
spirit, and they lost sight not only of
the interests of the operatives, but of
the well-being of the community at
large. They seemed to forget that the
human body is liable to be injured in
constitution by excess of labour, and
that a deteriorated constitution is
handed down to the succeeding genera-
tion. It is chiefly for this reason, that in
France the returns of the conseription
are found to give, in the manufacturing
districts of the country, a much higher
propertion of young men incapable of
military service from deficient stature
and feeble constitution, than in the
agricultural distriets,

In those numerous instances, again,
in which it would be not less futile
than impolitic to attempt to remedy
a great social evil by direct legislation,
the general diffusion of physiological
knowledge acquires even greater im-
portance, because our only resource
then consists in an appeal to enlight-
ened and well-directed public opinion.
Let us take as an example the unfor-
tunate shirt and trouser makers and
milliners of the metropolis. From the
Report of the Children’s Employment
Commission, published several years
ago, we find that in London about
15,000 young females are engaged in
these occupations, and that *“ in some of
what are considered the best-regulated
establishments, during the fashionable
season (oceupying about four months
in the year), the regulated hours are
fifteen, but in emergencies, which fre-
quently occur, these hours extend to
eighteen. In many establishments, the
hours of work during the season are
unlimited, the young women never
getting more than six, often not more
than four, sometimes only three, and
occasionally not more than two hours

for rest and sleep out of the twenty-
four, and wvery frequently they work all
night.”” Miss , of Welbeck
Street, an employer, confesses that in
“ the drive of the season,” the work is
occasionally continued all night three
times a-week. In some houses which
profess to study the health of their
young people, they begin at 4 A
and leave off at 11 P.M., never earlier,
One witness stated that she had herself
worked twenty hours out of the twenty-
four for three months together; and
when her medical adviser remonstrated
against this on account of her health
giving way, his services were dis-
pensed with by her employer. Here
certainly is a state of things which
calls loudly for a remedy ; and if there
are insuperable objections against di-
rect legislative interference, it surely
becomes doubly imperative to promote
the wider diffusion of that physiologi-
cal knowledge, from which alone a-
corrective for so monstrous an evil
can be obtained. It may be traced
directly toignorance and short-sighted
selfishness, rather than to any perverse
love of cruelty and oppression; and
the most effectual as well as the safest
way to put it down is to strike at its
root. By a compulsory restrictive
enactment, we may succeed in partially
suppressing the evil or hiding it from
publie view ; but so long as its causes
are left in operation, it will be ever
ready to spring up with redoubled
force in some new direction. The
letters on * Labour and the Poor,”
published in 1850 in the Morning
Chronicle, 1ift up the veil which hid
the miseries of the destitute, and dis-
close an amount of wretchedness which
it is difficult to conceive. It appears
that in London alone there are 35,000
women engaged in “ slop-sewing,” and
that of this number 28,500 are under
twenty years of age, living, or rather
attempting to live, on sums varying
from 41d. to 24d. a-day ! Where is the
remedy for such a state of things to
be found 7 Alleviating and temporary
measures may be sought in emigra-
tion, and the efforts of Lord Ashley
and Mr Sidney Herbert to raise a
fund for this purpose are worthy
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of all support. But this resource will
leave the causes of the distress still in
vigorous action, and no permanent
good will result till the axe be laid to
the root of the evil. This can be done
by education only. The multitudes
who, sunk in ignorance, now display
mental qualities often less respectable
than those of the lower animals, must
be raised by education to the rank of
moralandintelligentbeings, toafeeling
of responsibility and self-respect ; they
must be taught to curb their passions,
and to bear in mind the duties they
owe to God and to their fellow-men, A
broadly-based system of National Edu-
cation is the first step towards the

ermanent improvement of the work-
ing-classes. A man must be trained
to use his faculties, precisely as a
mechanic is trained to use his tools.
With increased knowledge will come
increased power and opportunity of
gaining subsistence; wider fields of
exertion will be opened, and a perma-
nent check will be given to that reck-
less indulgence of the natural appe-
tites which constitutes the main source
of the destitution and wretchedness
that are at present sapping the founda-
tions of society.

CHAPTER 1I.

CAUSES OF THE NEGLECT OF PRAC-
TICAL PHYSIOLOGY IN SOCIAL LIFE.
—S3LOW AND INSIDIOUS ORIGIN OF
DISEASE.

C'oNsIDERING the deeply interest-
ing character of physiology as an ex-
position of the nature and functions
of the animal economy, it may seem
strange that the study of its nume-
rous practical applications should have
been so long and so generally neglect-
ed, Several causes have contributed
to this result, and among these, per-
haps the most influential has been the
fact that physiology itself is almost a
new science, and as such exhibits many
imperfections. The rapid rate, how-
ever, at which physiological discovery

is now advancing, is continually re-
moving this reason for indifference;
and in a short time we may hope to
see ample provision made in ever
medical school for imparting to the
profession, and through it to society at
large, that information which is at
present so much wanted regarding its
numerous applications to the preser-
vation and recovery of health, and to
the general improvement of man.

The very gradual way in which
most external influences produce their
effects on the bodily constitution, has
been another cause of the neglect of
physiology by the profession as well
as by the public. When a man loses
his life in consequence of sudden im-
mersion in the carbonic acid of a
brewer's vat, every body perceives at
once the existence of a sufficient cause
for the result, and can trace its mode
of action in the extinction of life. But
when a person is subjected to the action
of the same gas in a more diluted
form, as in the confined atmosphere of
an ill-ventilated apartment, public
assembly-room, or crowded church,
the effect produced on the bodily
system is much less in degree, andin-
stead of actual destruction of life, it
may amount only to a sense of unea-
siness, oppression, or headach, which
is disagreeable at the time, but which
goes off on the admission of pure air.
No sensible inconvenience continuing
afterwards to be felt, the conclusion is
drawn, that the exposure has done no
harm ; and hence no effort is made to
avoid or prevent its repetition, In
fact and in reason, however, the evil
done is quite as certain in the one ecase
as in the other. The only difference
is, that, in the one, the feeble, because
diluted, poison produces a correspon-
dingly smaller effect; while in the
other, the concentrated poison pro-
duces a result so intense that there is
no possibility of overlooking it. But
let the weaker poison continue to act,
as when an individual lives habitually
in a vitiated atmosphere, and the sum
of weak effects will go on constantly
accumulating, till health becomes im-
paired by slow degrecs, and premature
death at last ensues, as ecertainly,
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though not so soon, as in the other
case, Cireamstances may more or
less retard or modify the result; but
the tendency of the vitiated air to un-
dermine health, although more palpa-
ble to our senses in the one case than in
the other, is exactly the same in both.
It is from giving attention only to the
more striking cases, and overlooking
the operation of the more permanent
though slowly acting; influences, that
so many persons when in health fail to
perceive the effect of external circum-
stances and modes of living in disturb-
ing the actions of the various animal
functions, however easily and deeply
the very same persons may be impress-
ed by all extraordinary occurrences
affecting them. Thus, when any one
is taken ill, his relatives or friends
become extremely anxious to have his
room properly ventilated, his clothes
frequently changed and carefully
aired, his food properly regulated in
quantity and quality, his skin cleaned
and refreshed, his mind amused and
tranquillized, his sleep rendered sound
and undisturbed, and his body duly
exercised ;—and they state as the rea-
son for all this care, and most justly,
that pure air, cleanliness, attention to
diet, cheerfulness, regular exercise,
and sound sleep, are all highly condu-
cive to recovery. Yet such is the in-
congistency attendant on ignorance,
that the patient is no sooner restored
than both he and his guardians often
become as careless and indifferent in
regard to all such acts of obedience to
the laws of health, as if their influ-
ence had ceased, and their future
neglect or observance could in mno
way affect him! Just as if it were
not better, by a rational exercise of
judgment, to preserve health when we
hawve it, than first to lose it, and then
pay the penalty in suffering and dan-
ger, as an indispensable preliminary
to its restoration !

It is from the same prevailing fal-
lacy of supposing that, because glaring
mischief does not instantly follow every
neglect of an organic law, no harm
has been done—that we hear, for ex-
ample, a dyspeptic invalid who seeks to
gratify his palate, affirm that vege-

———

tables, or pastry, or puddings, do not
disagree with him, as he ate them on
such a day and felt no inconvenience
from doing so, The same assurance is
given us in regard to late hours, heat-
ed rooms, insufficient clothing, and
all other sources of bad health, every
one of which is defended by some
patient or other, on the ground that
he experienced no injury from them
on a certain specified occasion. Yet the
very same individuals, when the rule
is applied, not to themselves, but to
others, will often readily admit that
such things are, and must be, very
huartful.

Happy would it often be for suffer-
ing man could he see beforehand the
modicum of punishment which his
multiplied aberrations from the laws
of physiology are sure to bring upon
him. But as, in the great majority of
instances, the breach of the law is
limited in extent, and becomes serious
only by the frequency of its repetition,
so is the punishment gradual in its
infliction, and slow in manifesting its
accumulated intensity ; and this very
gradation, and the distance of time at
which the full effect is produced, are
the reasons why man in his ignorance
50 often fails to trace the connection
between his conduet in life and his
broken health. But the connection
subsists although he does not regard
it, and the accumulated consequences
come upon him when he least expects
their appearance,

It is precisely in the same way that
the debility so generally complained
of in spring by invalids and persons
of a delicate constitution, and which
renders that season of the year so for-
midable in prospect and so fatal in
reality, seems, in numerous instances,
to result more from the accumulated
effects of neglect during the preceding
winter months, than from any thing
inherent in the season itself. At
the commencement of winter, such
personsfeel comparatively strong from
the beneficial influences of the open
air, light, and exercise, which they have
enjoyed during the summer and autum-
nal months. But, in proportion as
they are deprived of these benefits
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by the advance of winter, and are
subjected to the evil consequences of
confinement, deficient exercise, cold,
damp air, and deprivation of the sti-
mulus of light, the strength of the
constitution becomes impaired, and de-
bility and relaxation begin to be felt,
and make progress from day to day,
till, on the arrival of spring, they have
reached their maximum, and then
either give rise to positive disease, or
again gradually disappear on the re-
turn of the invigorating influence of
longer and warmer days.

In strict accordance with this view,
it is stated by Lugol as the result of
very extensive observation, that the
firstattack of serofula generally “occurs
in spring, and that every year in spring
@ recrudescence (or fresh outbreak)
takes place. This recrudescence com-
mences as the days begin to lengthen,
that is, about the month of January.
The maximum is in the month of
March, from which date until the
month of June, the intensity of the
disease gradually decreases.  Nine-
tenths of the persons affected with sero-
Jula present this annual exacerbation,”*
I need not point out how completely
these results bear out every word of
the preceding paragraph, written years
before the work from which the extract
is taken was published. My views on
this subject are supported also by the
statistical researches of M. Moser, and
of M. Quetelet. The former, taking”
for the basis of his calculations the
register of mortality of the city of
Konigsberg, found that the month of
February was most fatal to young
children, and adults past their prime ;
while March and April shewed a
greater mortality of persons of the
intermediate age. M. Quetelet’s re-
searches are more minute, and still
more conclusive. It appears from
them that the greatest mortality of
children under 2 years of age occurs
| in January, of those between 2 and 3
years in March, between 3 and 12
years in April, and between 12 and 16
years in May ; the period of greatest
mortality thus always receding as the

¢ Lancet, 22d June 1844, p. 417.

vigour of the system increases,® On
a larger scale the returns of the
Registrar-General point to the same
truth, by shewing that when no violent
disturbing causes, such as pestilence
or famine, interfere, the largest pum-
ber of deaths takes place in England
and Wales during the quarter ending
31st March. The average number of
deaths in each of the four quarters of
the four years 1838-41 was, in the

1st quarter—97,765

2d quarter—89,141

3d quarter—75,707

4th quarter—83,639f
The influence of cold and diminished
light, and of overcrowding for the sake
of warmth, are thus strikingly shewn
by the increased mortality of the
colder months. ** A fall of the mean
temperature of the air,” says the Re-
gistrar-General, “ from 45° to 4° or 5°
below the freezing point of water
(32°) destroys (in a week) from 300 to
400 lives in London.”]

1t seems, therefore, obvious that, in

most cages, the hurtful cause is not, as
is commonly supposed, so much any
positive quality of the season, as the
accumulated mass of the winter influ-
ences then reaching its maximum ;
and this is not perceived, only because
the effect from day to day, although
perfectly real, is too small to attract
notice, while the aggregate result of
the many days composing winter is
striking enough. The feeble in con-
stitution give way first; those who
are stronger offer a longer resistance.
The fact that persons who deny them-
selves the delight of late parties and
crowded rooms, and are sufficiently
robust to undergo the necessary expo-
sure in winter, suffer much less in
spring, corroborates the explanation
we have given.§

® Levy, Traité d*Hygitne, vol. ii. p. 499,
Paris, 1845,

t Fifth Aonual Report, p. x.

1 Eighth Annual Report, p. xxxvil

§ Although it is true that the east winds
prevalent in spring are of themselves in-
jurious in ecases of pulmonary disease or
great susceptibility of the constitution, t_hll -
fact is nowise inconsistent with the opinion
here advanced. In every instance, the |
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EXAMPLE OF GRADUAL IMPROVEMENT OF HEALTH.

Of the truth and practical value of
the views above expressed, the author
may be allowed to quote his own case
as an instructive example. In 1820

| he began to suffer from illness of a

consumptive character, which caused
his life to be despaired of. At the
end of three years he had graduoally
regained a state of health sufficient to
enable him to engage in practice, but
far short of what had been usual with
him before his illness. In 1831, after
an interval of nine years, a second
attack of the same character super-
vened, and forced him again to go to
a milder climate. In January and
February 1832 his condition was such
as to leave little hope of his surviving
the spring. Aware that his only
chance lay in assisting nature to the
utmost extent by placing every organ
in the circumstances best fitted for the
healthy performance of its function,
he acted habitually on the prineciple of
yielding the strictest obedience to the
physiologieal lawsand rendering every
other object secondary to this. He did
g0 in the full assurance that, whether
recovery followed or not, this was,
at all events, the most certain way to
secure the greatest bodily ease and
the most perfect mental tranguillity
compatible with his situation. The
result was in the highest degree satis-
factory. From the condition of being
obliged to pause twice in getting
out of bed, a slow but progressive
improvement took place, and by long
and steady perseverance continued
till, at the end of two or three months,
he was able to drive out and walk a
little every day. From month to month
afterwards, the amendment was so
gradual as to be scarcely perceptible;
but at the end of a longer period the
difference was striking enough. Thus
encouraged, he continued true to his
principles, and firm in resisting every
temptation to which improving health
exposed him : and the result was, that,
with one or two exceptions, every

power of resisting the prejudicial effect of
spring weather will be pgreater or less,
according as the laws of physiology have
been well or ill observed during the winter
months.

guccessive year from 1832 up to Janu-
ary 1841 found him more healthy and
vigorous than before, and that many
of his professional friends who long
regarded his partial convalescence as
destined to be of very brief duration,
could not refrain from expressing sur-
prise on observing it to be still per-
ceptibly advancing at the end of ten
years. The disease, it is true, has
once more resumed its activity and
disabled him for exertion ; but again
he has derived the greatest benefit
from a strict and patient observance
of the physiological laws in circum-
stances of a very unpromising kind.
Instead of being cut off in a few
months, as from the existing disorgan-
isation his professional friends expect-
ed, he is not only still alive (August
1846), but in the enjoyment of a share
of health and comfort rarely met
with in a frame so radically under-
mined. The author ventures to pub-
lish this example, both because, as an
illustration of the advantages of act-
ing in accordance with the laws of
our nature, it is as instructive as an

with which he is acquainted, and be-
cause it strikingly shews the opera-
tion of the gradual accumulation of
almost inperceptible but ever active
influences in surely, though slowly, re-
storing him to a degree of health and
enjoyment which has richly repaid
him for all the privations submitted to.
Had he not been fully aware of the
gravity of his own situation, and, from
previous knowledge of the admirable
adaptation of the physiologieal laws
to carry on the machinery of life,
been disposed to place implicit reliance
on the superior advantages of con-
forming to them as emanations of
Divine Wisdom, he never would have
been able to persevere in the pre-
scribed course with that steady and
long-enduring regularity and cheer-
fulness which have contributed so
much to their successful observance
and results. And therefore he feels
himself entitled to call upon those
who, impatient at the slowness of
their progress, can hardly restrain
themselves after a time from disre-
garding all restrictions, to take a
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sounder view of their true position,
to make themselves acquainted with
the real dictates of the organic laws,
and, having done so, to yield them
full, implicit, and persevering obedi-
ence, in the certain assurance that
they will reap their reward in re-
newed health, if recovery be still pos-
sible ; and if not, that they will theve-
by obtain more peace of mind and
bodily ease than by any other means
which they can use.*

* Notwithstanding the aothor's death,
the editor has judged it proper to leave this
passage unaltered. To render it still more
instructive, he subjoins the further history
of the case. Dr Combe continued to enjoy
that * share of health and comfort* of
which he speaks, till the spring of 1847,
when, (having always derived much advan-
tage from sea-voyages, and being desirous
|} to visit a brother who had been many years

settled in the United States,) he consulted
his medical friends as to the propriety of
crossing the Atlantic. Receiving from them
no discourngement, he embarked at Liver-
poolin April for New York. Asit happened,
the vessel carried o crowd of emigrants,
ehiefly Irish, who oeeupied the steerage,
which extended the whole length of the
ship, and of course partly under the cabin.
The partitions and flooring being imperfect,
allowed the passage of the foul emanations
arising from a large number of individuals,
crowded together in a narrow and ill-venti-
lated hold; and the prolonged respiration,
especially during the night, of an atmo-
gphere thus vitiated, exerted a deleterious
influence on his constitution and lowered
the tone of his system. Aeccordingly, after
a ghort stay in Americn, where the seasom
happened to be unusually hot, he returned
to Scotland in a less satisfactory state than
when he left it. His condition, however,
did not become alarming till within eight
days of his death, the immedinte cause of
which was chronie disease of the bowels,
which, coming saddenly to a crisis, defied
every effort of medieal skill, and terminated
his existence on the 9th of August, at the
age of 49 years. The body was examined
about 13 hours after death, by Dr John
Secott and Dr Handyside, the former of
whom drew up the following report :—

“# The skull was remarkably thin and
regular in its walls; the internal surface
more deeply marked by the blood-vessels
than usual ; the brain exceedingly healthy.

“ The thorax was much contracted on the
left side, especially on the superior part,
measuring fully two inches less than the

From the preceding explanation of
the slow but gradually increasing effect
of both noxious and healthful influ-
ences on the human body, it is obvious
that while, on the one hand, it would
be erroneous to infer that a single ap-
plication of a remedy, or single fulfil-
ment of a physiological law is useless,
merely because no appreciable benefit
has instantly ensued; on the other
hand, it would be equally erroneous
to infer that because a single excess of

right, and being flattened and depressed un-
der the clavicle and the two first ribs. On
removing the sternum, the right lung was
found very large, passing to the left side of
the sternum and flling a space in the left
gide of mearly two inches in breadth, and
three in length. The right lung itself was
adherent to the plenra costalis by scattered
and firm adhesions. The lower surface was
more especially attached to the dinphragm
by very close adhesions. The lung in its
texture was in some places, especially to-
wards the lower part, congested, but every-
where pervious to air, and without any
tubercles. The bronchial tubes were firmer
and larger than natural,

“ The left lung was contracted to a very
small size, and adherent by very thick and
strong false membranes, especially in the
summit, to the ribs; the adhesions were so
strong that the lung was with difficulty re-
moved. The summit was particularly in-
durated and infiltrated with black matter,
but without any change in its structure.
It also contained many large and small
caverns, The lung was without any tu-
berele or cretaceous matter, The surface
was black, and this colour was found to
pervade the pulmonary texture generally ;
the cellular appearance was, however, still
visible. The upper lobe was dense in strue-
ture and hollowed out into numerous co-
verns opening into each other in some
instances, in others single and of smaller
size. These extended from the summit of
the lung, and chiefly occupied the anterior
part, and opposite the first and second rib.
The bronchial tubes, some of a large size,
opened directly into the caverns and were
eontinuous with them.. The longitudinal
fibres in the larger bronchial tubes were
particularly strong. and the circular ones
in the smaller. The caverns themselves
were remarkably regular in shape, especi-
ally when single, and were lined by a fine,
smooth, thin membrane. The opening of
both small and large bronchial tubes was
easily perceived in them ; they were more
generally dilatations of the extreme termi-

—— e
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GRADUAL ORIGIN OF BAD HEALTH ILLUSTRATED.

any kind does not produce an imme-
diate attuck of disease, it therefore
must be harmless. For it is only when
the noxious agent is very powerful in-
deed, as in the case of an active poison,
that its deleterious influence on the
system becomes instantly sensible. In
the great majority of situations to
which man is exposed in social life,
it is the econtinued or the reiterated ap-
plication of less powerful causes which
gradually, and often imperceptibly,
unless to the vigilant eye, effects the
change, and ruins the constitution be-
fore danger is dreamt of. Hence, the
great mass of human ailments is of
slow growth and slow progress, and
admits only of a slow cure; whereas
those which are suddenly induced by
violent causes, are urgent in their na-
ture and rapid in their course. And
yet so little are we accustomed to trace
diseased action to its true causes, and
to distinguish between the essential and
the aceidental in the list of consequen-
ces, that, as already observed, if no
glaring mischief follow any particular
practice within at most twenty-four
hours, nine out of ten individoals will
come to the conclusion that it is per-
fecﬂy harmless, even where the reverse
is the demonstrable fact,

The benevolence and wisdom of this
arrangement are very conspicuous.
There are many casual influences from
the agency of which man will never
be able entirely to protect himself. If
they are speedily withdrawn from him,

nations, than merely dilatations, of the large
bronchize. There was no emphysema,

* The lower lobe was fieshy, pretty firm,
but retained more of the natural appear-
ance than the upper. The heart was large,
but not diseased. The Kidneys seemed na-
tural in structure, but were filled with a
greyish-coloured thick fluid. The colon and
rectum were thickemed throwghout, and
covered with minute uleerations, some very
small, and others of considerable gize. The
muscular and mueous coat of the rectum
was thickened.”

See Life and Correspondence of Andrew
Combe, M.D., by George Combe, p. 538
(Edinburgh, 18560); a work which furnishes
a detailed history of Dr Combe®s case, and
of the means by which he so long resisted
the disease.

the slight disorder which they produce
quickly ceases, and health remains es-
sentially undisturbed. But, if they
are left in operation for a considerable
length of time, the derangement which
they excite increases gradually and
slowly, till at last a state of disease
becomes established, which requires an
equally long or a longer period, and a
steady observance of the laws of health,
for its removal.

Such is the history of the rise and
progress of most of the ailments which
afflict the human family, and the source
of the grand distinetion between acute
and chronic diseases. But from ignor-
ance of physiology, how many are
blind to the evil operation of the many
local causes of disease by which they are
surronnded in ill-drained, ill-ventila-
ted, and ill-cleaned towns! The causes
act slowly, and are therefore supposed
to be harmless. In drawing this in-
ference people overlook the difference
between chronic and acute diseases,
and are apt to wonder that a severe
diseaselike inflammation should run its
course in a few days, while dyspeptic
and nervous ailments require months
for their cure. But their wonder would
be diminished by attending to the fact,
that the one generally dates its rise
from a strong cause applied within
perhaps a few hours or a few days;
while the others are the slow and
gradual results of months or years of
previows anxiety or neglect of dietetic
rules and cxercise, during which the ail-
ment was maturing wnnoticed and wun-
suspected. Had the real state of the
matter been early perceived, and the
causes been removed, the dyspeptic
and nervous invalids would have re-
gained health and serenity in pro-
portionally little time, and with pro-
portionally little suffering, In such
cases, Nature kindly allows some lati-
tude of action free of serious penalty,
as if on purpose to protect us from be-
ing hurt by such occasional exposure
as we are necessarily subjected to by
the ordinary vicissitudes of life; but
it is always on condition of returning
to obedience the moment the necessit
is over. If we presume on the indui-
gence being permanent, the evil will
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accumulate, and health be destroyed ;
but if we return in time to the right
path, little inconvenience will ensue.
Where, however, the injurious influ-
ences are of a more energetic kind,
equal latitude of exposure is obviously
incompatible with safety. Were they
not to enforce immediate notice, our
corporeal organs might be irrecover-
ably altered by disease before we took
the alarm; and it is therefore the
purest benevolence to attach immedi-
ate suffering to them, in order to ensure
that instant attention which alone can
stay the rapidity of their progress.

In chronie or slowly arising diseases,
then, the separation of the effect from
its cause is only apparent and not real ;
and in practice it is essential to keep
this in mind. A fit of insanity, for
example, is often said to have come on
without any couse, when, on minuter
examination, causes can be easily
traced operating through many pre-
vious months, only not of so violent
a nature as to have at once upset rea-
son.” The same will be found to hold
in almost all those slow and insidious
illnesses which so often baffle our best
efforts ; and although at present we
cannot always discover their true ori-
gin, it is clear that we shall ultimately
succeed much better if we believe them
to have causes which may be found
out, than if we regard them as mys-
teries which no amount of study or
attention can ever enable us to ex-
plain.

It is this apparent but unreal sepa-
ration of the effect from its cause,
which has given rise to the variety of
opinions entertained in regard to the
qualities of the same agents, and which
has, perhaps, tended more than any-
thing else to discourage rational re-

d to the means of preserving
health ; and led us practically to look
upon the effects of air, food, exercise,
and dress, as very much matters of
chance, subject to no fixed rule, and
therefore little worth attending to,
except when ecarried to palpable ex-
tremes, or in the cure of disease.
But were the generality of intelligent
persons better acquainted with the
functions of the human body, and their

laws, many of these anomalies in prae-

tice would disappear; the sources of
much suffering would be dried up, and
the happiness of the community at
large be essentially promoted. Me-
dical men would no longer be con-
sulted so exclusively for the cuwre of
disease, but would also be called upon
to advise regarding the best means of
strengthening the constitution, from
an early period, against any accidental
or hereditary susceptibility which
might exist. More attention would be
paid to the preservation of health than
is at present practicable; and the
medical man would then be able to
advise with increased effect, because
he would be comparatively well un-
derstood, and his counsel, in so far at
least as it was based on accurate obser-
vation and a right application of prin-
ciples, would be perceived to be, not
a mere human opinion, but in reality
an exposition of the will and inten-
tions of a beneficent Creator, and
would therefore be felt as carrying
with it an authority to which, as the
mere dictum of a fallible fellow-crea-
ture, it could never be considered as
entitled.

Even as regards recovery from dis-
ease, the importance of keeping up a
habitually good state of health can
scarcely be over-rated ; because the
state of the constitution at the time of
the attack exercises a marked influence
over the resulting mortality. Hence,
when an epidemic seizes on an en-
feebled population, the number of vie-
tims is always proportionally large.
This was exemplified, for instance, in
Manchester and its suburbs, where,
from deleterious influences, the morta-
lity, under ordinary circumstances, is
about double that of the healthiest
parts of the country. In the quarter
ending September 30, 1846, the mor-
tality rose, under the influence of epi-
demic disease, from 2411, the mortality
of the corresponding quarter of the
preceding year, to 4248 ; while the
mortality of the rural district of
Anglesea, with a population of about
a tenth of that of Manchester, was
only 149 and 160 for the same pe-
riods. Another illustration is afford-
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ed by the fearful ravages which
cholera committed, in 18439, among
the half-starved children at Tooting,
and the debilitated paupers of the
Taunton workhouse. [t is not there-
fore surprising to find the experienced
and sagacious Louis remarking, that
although inflammation of the lungs
is a very serious and often fatal
disease, it almost always terminates
favourably when it occurs in persons
previously healthy ; and that, under
the same conditions, he had never
known erysipelas of the face, or ente-
ritis, prove fatal.* So also it is noto-
rious, that in an unhealthy state of the
body, the slightest accident, or attack
of disease, will suffice to cause death.
A mere seratch on the finger, a com-
mon cold, or a little irritation in the
bowels, will often, in such ecircum-
stances, terminate fatally ; while, in
an opposite or sound state of the sys-
tem, the severest accidents, or attacks
of acute disease, may be encountered
with little risk of death, or even of
permanent bad consequences. With
facts like these before our eyes, it is
strange indeed, that medical men
should have devoted so little attention
to the means of preserving or improv-
ing the physical well-being of the race
—a subject to which even the ancient
philosophers and physicians attached
the highest importance, and which
they justly considered as falling direct-
ly within the province of the medical
practitioner. Nothing can shew more
strikingly the little value hitherto at-
tached to the practical uses of physi-
ology, than the fact that even yet there
is scarcely a medical school in this
country in which the science of pre-
ventive medicine is brought specially
under the notiee of the student, In
some of the foreign universities, how-
ever, it has long constituted an essen-
tial part of medical education ; and in
France, ajournal of Hygiéne has ex-
isted for several years. But in this
country, with the exception of the
London University, which, since the
publication of the early editions of
this work, has done itself honour by

#* Lancet, ii. p. 107.

being the first institution in Britain
to require an acquaintance with
Hygiéne from intending candidates for
its diploma, the subject has nowhere
been treated with anything like the
regard which it assuredly deserves.®
The result of this serious omission is,
that the young practitioner is educated
without having made himself suffici-
ently familiar with the conditions on
which the healthy action of the animal
economy depends, or having even
rightly appreciated the importance of
such knowledge ; so that, in common
with his patient, he not only neglects
the important agency of hygienic in-
fluences in the cure of disease, but
sometimes unwittingly allows the ope-
ration of morbid causes to go on with-
out interference, where, by a timely
warning on his part, serious illness
might be averted-—or unconsciously
permits the gradual ripening of here-
ditary tendencies into active disease,
which rational precautions, early re-
sorted to, might have kept in subjec-
tion through many years. * Itis much
more rational,” says Professor Mulder
of Utrecht, “ to prevent than to cure
disease. For myself, if it were a mat-
ter of choice, 1 would much rather see
preservers of health than curers of dis-
¢ase among us, although it is ecer-
tainly most desirable that there should
be both. It is unfortunately the case,
however, that at none of our uni-
versities is instruction provided for
the former.”t But the day is perhaps
not far distant, when a degree of im-
portance will be ascribed to the prac-
tical application of the doctrines of
Hygiéne, far surpassing what those
who have not reflected on the subject
may think it deserves. In the case of
the lower animals, the necessity of
modifying the method of rearing
according to the peculiarities of con-
stitution which they present, has long
been perceived and consistently sub-
mitted to in practice ; and the extent

# The London Monthly Journal of Public
Health (1848-9), though ably conducted,
had but a short existence,

¥ Die Ernihrung in jhrem Zusammen-
hange mit dem Volksgeist, p. 13.
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to which we can thus secure the deve-
lopment and efficiency of almost any
organ and quality, has often been the
theme of admiration and surprise.
There can scarcely be a doubt that
were physiological principles followed
to an equal extent in the cultivation
{ of the physical, moral, and intellectual
powers of man, a corresponding degree
of success would reward our exertions
in his improvement.®

It is true that many medical men,
sooner or later, work out a practical
knowledge of physiology for them-
selves; but I have no hesitation in
saying that these are exceptions to the
general rule, and that the greater
number pass through life without a
conception of its real value. Even
those who ultimately become familiar
with the subject, almost always attain
their knowledge only after having suf-
fered from the want of it; and rarely
master it so completely as they would
have done had it been made a part of
their elementary education, to which
they saw others attach importance.
In my own instance, it was only after
having both suffered in health myself,
and had some experience in practice,
that I had occasion to feel and to ob-
serve the evils arising from the ignor-
ance which prevails in society regard-
ing it.t

The practical neglect of physiolo-
gical knowledge in the training and
education of the young, and especially
of medieal students, appears to me to
have arisen to a great extent from the
unnatural separation of the different
| branches of medical science from each
other by their cultivators and teachers,

@ This opinion is powerfully advocated
and illustrated in an American work,
entitled * Thounghts on Physical Education
and the True Mode of Improving the Con-
dition of Man. By Charles Caldwell, M.D.,
Professor of the Institutes of Medicine and
Medical Jurisprudence, Louisville, Ken-
tucky. Second British Edition ; with a Pre-
face by George Combe.” Edinburgh, 1844.

t See a fuller statement of Dr Combe's
- views on this subject in his letter to Sir
James Clark “ On the Importance of
Hygiéne as a Branch of Medical Education,”
forming the 19th chapter of his Life and
Correspondence.—ED.

and the exclusive devotion of each to
his own favourite department. So far,
indeed, has this separation been car-
ried, and so injurious is the consequent
habit of contemplating objects from
the narrowest point of view, that I
have known a very able teacher of
physiology, in his publie lectures,
ridicule the very notion of laying
down general rules for the preserva-
tion of health, and imagine that he set
the matter entirely at rest by the
simple assertion that variety is advan-
tageous, and that, therefore, uniformity
of obedience to any rules must be preju-
dicial—as if it were not of the very
essence of general laws to be modified
in their operation and results by the
circumstances under which they act;
and as if, because of such modifications,
their influence might with safety be
entirely neglected.

Many, however, who are fully sen-
sible of the value of health, are still
haunted by the notion that to teach
any one how to take care of his own
health is sure to do harm, by making
him constantly think of this and the
other precaution, to the utter sacrifice
of every noble and generous feeling,
and to the certain production of hy-
pochondriacal peevishness and discon-
tent. The result, however, is exactly
the reverse ; and it would be a singu-
lar anomaly in the constitution of the
moral world were it otherwise. He
who is familiarly acquainted with
grammar and orthography, writes
and spells so easily and accurately as
scarcely to be conscious of attending
to the rules by which he is guided ;
while he, on the contrary, who is not
instructed in either, and knows not
how to arrange his sentences, toils at
the task, and sighs at every line. The
same principle holds in regard to
health, Whoever is acquainted with
the constitution of the human body,
and with the laws of its action, sees at
onece his true position when exposed to

# The lecturer above alluded to after-
wards changed his opinions so far, as not
only to deliver a course of popular levtures
on Physiology, but to publish in favour of
its being considered an indispensable branch
of general edueation.
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the causes of disease, decides what
ought to be done, and thereafter feels
himself at liberty to devote his undi-
vided attention to the calls of higher
duties. But it is far otherwise with
the man who is destitute of this in-
formation. Uncertain of the nature
and extent of the danger, he knows
not to which hand to turn for safety,
and either lives passively in the fear
of mortal disease, or, in his ignorance,
resorts to irrational and hurtful pre-
cautions, to the certain neglect of those
which he ought to use. It is ignorance,
then, and not knowledge, which ren-
ders an individual full of fancies and
apprehensions, and robs him of his
usefulness. It would be a stigma on
the Creator’s wisdom if true knowledge
weakened the understanding and led
to injurious results. And accordingly,
the genuinehypochondrine, whose blind
credulity leads him to the implicit
adoption of every monstrous specifie, is
not the man who has gained whole-
some knowledge by patient study in

! the field  of nature—but he who has

derived his notions of the human con-
stitution, and of the laws of nature,
from the obscure recesses of his own
unenlightened imagination.

If, indeed, ignorance were itself a

| preventive of the danger, or could

provide a remedy when it approached,
then might we readily allow that “ig-
norance is bliss ;" but as it gives only
the kind of security which shutting
the eyes affords against the dangers of
a precipice, and thus leaves its vietim
doubly exposed, it is high time to re-
nounce its friendship and protection,
and to seek the support of a more
powerful and beneficent ally. If ig-
norance could divest us even of the
sense of anxiety attending the appre-
hension of evil, the consequent tran-
quillity of mind, deceptive though it
were, would be at least some compen-
sation for submitting to its rule. But,
unhappily, so far from ignorance of
the nature and extent of the threaten-
ing danger saving us from gloomy an-
ticipations, the fact is notoriously the
reverse ; for the darkest picture ever
drawn is assuredly that delineated by
an ill-directed imagination. Fvery

medical man can testify that, natural
character and other circumstances be-
ing alike, those whose knowledge is
the most limited are the fullestof whims
and fancies, the most alarmed at every
trifling ailment, the most credulous re-
specting the efficacy of every senseless
and preposterous remedy, the most im-
patient of restraint, and the most dis-
contented at suffering. There are
some, no doubt, whose constitutional
excitability prevents them from ever
controlling their feelings, or being
guided by the dictates of reason ; but
such persons are comparatively few,
and even they become more tractable
as well as more comfortable in spirit,
when their minds are enlightened, and
their true situation is distinetly un-
derstood.

Happily for mankind, the “ dangers
of knowledge’ are now so little dreaded
in comparison with the certain evils of
physiological ignorance, that while
the number of objections against its
general diffusion is every day becom-
ing smaller, the number of its advo-
cates is inereasing in tenfold propor-
tion, especially among the highest class
of minds. Of this truth we have an
illustrious example in the late Dr
Channing, whose tendency was rather
to depreciate the material part of our
nature, and who was thus unlikel:,r
to attach undue importance to the
preservation or improvement of the
bedily health. In his second Lecture
on the Elevation of the Working
(lasses, he eloquently and foreibly ex-
presses his belief that * the great cause
of the depressed condition of not a few
labourers is their ignorance on the sub-
jeet of health. Health is the working
man’s fortune, and he ought to watch
over it more than the capitalist over his
largest investments. Health lightens
the efforts of body and mind. It en-
ables a man to crowd much work into
narrow space. For these reasons I
cannot but look on it as a good omen,
that the press is circulating among us
cheap works, in which much useful
knowledge is given of the structure,
and functions, and laws of the human
body. 1tisinnosmall degree through
our own imprudence, that discase and
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bed easy and your sleep refreshing ;
that revives your strength with the
rising sun, and makes you cheerful at
the light of another day; ’tis that
which fills up the hollow and uneven
places of your carcass, and makes your
body plump and comely ; ‘tis that
which dresseth yon up in Nature's
richest attire, and adorns your face
with her choicest colours.

“ 'Tis that which makes exercise a
sport, and walking abroad the enjoy-
ment of your liberty.

¢ '"Pig that which makes fertile and
increaseth the natural endowments of
your mind, and preserves them long
from decay, makes your wit acute, and
your memory retentive.

# "Pis that which supports the fra-
gility of a corruptible body, and pre-
serves the verdure, vigour, and beauty
of youth.

“ 'Tis that which makes the soul
take delight in her mausion, sporting
herself at the casements of your eyes.

“ "T'is that which makes pleasure to
be pleasure, and delights delightful,
without which you can solace yourself
in nothing of terreme felicities or
enjoyments,”

But “ now take a view of your-
self when health has turned its back
upon you, and deserts your company ;
see then how the scene is changed,
how you are robbed and spoiled of all
your comforts and enjoyments.

“ Bleep that was stretched out from
evening to the fair bright day, is now
broken into pieces, and subdivided,
not worth the accounting; the night
that before seemed short is now too
long, and the downy bed presseth hard
against the bones,

* Exercise is now toyling, and walk-
ing abroad the carrying of a burthen.

“ The eye that flasht as lightning is
now like the opacious body of a thick
cloud ; that rolled from east to west,
swifter than a celestial orb, is now
tired and weary with standing still ;
that penetrated the centre of another
microcosm, hath lost its planetary in-
fluence, and is become obtuse and
dull,” &e. ;

If such, then, be a true picture of
the opposite conditions of health and

=

disense, what stronger inducements
can any one require to give him an in-
terest in the “ study and observance of
Nature’s institutions,” seeing that they
are the only means by which * the
beloved ends and wished-for enjoy-
ments”’ can be attained, and that we
“ may as likely keep or acquire riches
by prodigality, as preserve heslth and
obtain long life by intemperance, in-
ordinate passions, a noxious air, and
such like injurious customs, ways, and
manner of living £°%¥

In thus strongly advocating the
benefits to be obtained by the wide
diffusion of a general knowledge of
the laws of health, I must, however,
express my belief that the study of
diseases, and their modes of cure, by
unprefessional persons is not only un-
profitable, but often deeply injurious
—just because such persons cannot
possibly possess the collateral know-
ledge required to form a correct
judgment of all the attending circum-
stances, and are therefore extremely
liable to fall into error, where every
error is attended with risk. Let us
suppose, for example, what 1 have seen
and what has often happened, that a
timid individual, who has been occa-
sionally subject to palpitation, takes
up a medical treatise, and there finds
that palpitation is a symptom com-
monly present where the heart is dis-
eased, It is almost certain that such
a person will, in his ignorance, make
no farther distinetion, but hurry at
once to the conclusion that his own
heart is affected, and that he must
speedily die. This notion being once
implanted in his mind, he will become
anxious and watchful of every sensa-
tion, deny himself necessary exercise
from fear of over-exertion, and neces-
sary food from fear of a blood-vessel
giving way, and in no long time will
fall into a state of weakness and dis-
ease which will confirm every one of
his apprehensions. But had this man,
instead of acting on his own imperfect
knowledge, consulted his medical ad-

®* Maynwaringe on the Method and Means
of Health. 1683.

'
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viger, whose business it is to make
himself acquainted with the whole of
the case, he would have discovered
immediately that the dreaded source
of all this suffering was originally a
simple fit of indigestion, which nature
would have cured in three days, had
not the machine been so perversely de-
ranged by the very wantof exerciseand
food, in which the patient was igno-
rantly seeking for safety. FEwven here,
be it observed, the danger arises from
the #ncompletencss of the knowledge
possessed ; and I would condemn the
perusal of medical books, only because
the general reader cannot, except by
going through a course of professional
study, become qualified to make a pro-
per use of their contents. It is well
known that few students escape fits of
hypochondriacal apprehension when
they first seriously enter on the study
of diseases, and that they become free
from them almost in proportion as
their knowledge advances, Itis, then,
a most fallacious mode of arguing to
contend that, because an imperfect
acquaintance with disease is hurtful,
knowledge of the conditions and laws
of health must also be prejudicial.
But it is not merely in preserving
health, and improving the physical
condition of mankind, that physiology
is caleulated to be eminently useful.
As remarked in the first chapter,
it applies at least as directly, and
with still higher results, to the eulti-
vation of the moral and intellectual
nature of man; and it is only by
adapting the methods and details
of education (using that term in its
widest sense), to the principles of a
sound physiology, that its full advan-
tages ean ever be secured. If man
were a disembodied spirit, there might
be propriety and safety in overlooking
the modifying influence and laws of
the material organism ; but as Omni-
scient Wisdom has, for the best of pur-
poses, so constituted us that, during
life, the mind cannot exercise its powers
except through the medium of bodily
organs, by every change in the state
of which it is directly affected, surely
it is ineumbent upon us humbly to con-
duet ourselves in accordance with this

divine arrangement, instead of con-
temptuously denying its reality, on
the false and presumptuous plea, that
it would be degradation to the dignity
of mind to suppose it subjected, in
any way, to the laws which preside
over the bodily constitution. If the
different powers of thought and feel-
ing were wholly independent of the
organism, there would be no relation
whatever between their development
and that of the bodily frame. But
how opposite is the fact! In infancy
these powers are unsteady and feeble,
simply because the brain is as yet im-
perfectly developed and organized. In
youth, they increase in readiness and
vigour ; because their material instru-
ments have advanced so far towards
maturity, In old age they again be-
come feeble and wavering, from the
gradual decay of the organism. In
disease they are in like manner ex-
alted or impaired by the excitement
or oppression of the brain. Under the
influence of wine they are roused to
energetic activity, while under that of
opium they become buried in sleep.
At home and at school, the intellect
and feelings are equally dependent on
the brain for their power of working ;
and there, as on every other occasion
and at every instant of life, they act
always in accordance with the physio-
logical laws of the constitution, It is
clear, therefore, that if the teacher
remain unacquainted with the con-
nection subsisting between the mind
and body, and with the chief circum-
stances by which the action of the
brain is influenced, he cannot with
any ecertainty or precision adapt his |
methods and his lessons to the consti- |
tution of the different mental faculties
so as to produce the results at which he
aims ; and, in many ecircumstances, it
is just as likely that he will do pre-
cisely the reverse, This, indeed, too
often happens ; and 1 believe there is
scarcely a school in the kingdom, in
which some part or other of the edu-
cational and general training is not at
variance with the organic laws, and
therefore productive of mischievous
results, which might be at once obvi-

ated if the teachers possessed even a
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moderate acquaintance with physio-
logy, and were willing to direct their
conduct by its dictates.

In forming a proper estimate of the
utility of physiclogy in the conduct-
ing of moral and intellectual as well
as physical education, we must never
lose sight of the fact that it is the
organism with which mind 4z connected
during life that requires to be exercised
and trained, and by the improved
action of which the good effects of
education are promoted or realized.
In teaching the art of riding, fencing,
skating, or dancing, everybody admits
at once, that to ensure success regard
must be had to the muscular constitu-
tion of the individual, and to the laws
of muscular exercise. But it is not
sufficiently considered that, in culti-
vating the intellectual and moral facul-
ties, similar regard must be had to the
cerebral constitution of the pupil,
and to the laws of cerebral exercise,
Why does the mind become weary after
being long intent upon any object of
pursuit? Just because the brain, by
means of which the mind aets, has be-
come exhausted by over-exercise,in the
same way as the muscles doafter too long
awalk. Why, when the mind is weary
of one subject, can it turn to another
of a different kind—from mathematics
to music, for example—with alacrity
and pleasure ¥ Because the organs of
the wearied faculties are left in repose,
and a different set have come into
action which had not previously been

.engaged ; just in the same way as a
tailor may be very weary of his day’s
work, and yet be delighted to enjoy
himself at a dance, because in this
occupation the weary muscles of the
arm are left unemployed, and those of
the legs and trunk, which were pant-
ing for exercise, now receive it in their
turn. 'To discover, therefore, the pro-
per laws of mental and moral training,
we must always have regard to the
laws of action of the brain ; and as it
is the special province of physiology
to investigate and expound those laws,
it follows that to the educationist,
whether parent or teacher, a know-
ledge of physiclogy is indispensable

: to suCcess.
|

e

Such accordingly is the case; but
as this subject will be considered at
greater length when I come to treat
of the functions of the brain, it need
not be longer dwelt upon at present.
Enough, [ hope, has been said to satisfy
the candid reader that physiology ean-
not be neglected with impunity by
those who either direet or condugt the
education of the young.

CHAPTER III

RELIGIOUSOBJECTIONSE TO THE STUDY
OF PHYSIOLOGY CONSIDERED.,

ALTHOUGH, as we huve seen, a deep
sense of the usefulness of physiology
is rapidly spreading, there is still an
influential class of society, which, from
a strange misconception of the nature
and tendencieg of thisbranch of secience,
looks upon it with suspicion, and seeks
to repel rather than invite its aid. I
allude to those who, under a mistaken
sense of religious duty, and an erro-
neous notion of the entire independ-
ence of man’s spiritual nature in this
life, manifest a dread of every truth
which implies that the mind is in
any degree subject to the influence
of the bodily organism ; and who,
under this ill-founded dread, shew a
constant desire to depreciate natural
seience, which they stigmatise as
““ merely human knowledge,” in oppo-
sition to revealed truth, which they
consider as alone possessing a just
claim to respect and obedience.

The natural consequence of this
attempt to set in opposition to each
other truths derived from different
sources is, that while the precepts
drawn from Seripture are urged up-
on our observance with unremittin
earnestness, those derived from the
Book of Nature, although written by
the hand of the Deity himself, are
often practically disparaged, if not
actually denounced as unworthy of
regard. This is not mere fancy on
my part; for when pointing out to
such persons the duty and advantage
of systematically using the means
which God had placed within their
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ceed from God, are necessarily con-
sistent with each other, and have an
equal claim on our acceptance, and on
our obedience to the commands which
they imply. It is indeed one of the
highest privileges of science to add to
the stock of truths, and to trace the
established relations subsisting among
them ; and one of the greatest plea-
sures attending its pursuit is the con-
stancy and directness with which every
newly discovered fact leads us up to
God, as the centre and regulator of
creation., Had the facts of science
been inaccessible to the scrutiny and
reason of man, they would then have
been fit objects for a supernatural re-
velation, seeing that knowledge of
them is in g0 many ways necessary for
our guidance to happiness, But, con-
stituted as we are with faculties that
delight in observation and in tracing
out the relations of all created objects
to each other and to ourselves, the
revelation of scientific truths without
any effort on our part for their dis-
covery, would have deprived man of
the noblest field for the exercise of his
intellectual powers, and of the strong-
est stimulus to exertion. As an ex-
position of the works and laws of
God, science has the strongest claim
upon the reverent attention of-every
reflecting and religious mind ; because,
on our knowledge of these laws, and
the squaring of our eonduct by them,
our welfare, progress, and happiness
are in no small degree dependent.
Till this grand truth shall be fully un-
derstood, and kept constantly before
our eyes asa guiding prineiple, science
will never occupy its true position, or
confer those advantages on the human
race which it is capable of affording.
Instead of being opposed to each other,
science and religion are identical in
nature and origin ; and it is a libel on
the God of Truth to disparage the facts
of science as unworthy of regard, see-
ing that it is only through them that
the laws which He has appointed for
the regulation of both the animate and
inanimate world can ever become
known, or rendered applicable to our
fartherimprovementas physical, moral,
religious, and responsible beings.

I have entered at some length into
this subject at the outset, becanse the
view which the reader entertains con-
cerning it must exercise no small in-
fluence on the spirit in which he will
receive the information placed within
his reach, and on the willingness with
which he will be disposed te act nupon
the rules deducible from it. If he
shall regard all scientifie truths and
inferences merely as ingenious specu-
lations, having no higher origin than
the imagination of a fallible human
creature, and as earrying with them a
merely human sanction, he will natu-
rally think it of little practical im-
portance whether his habitual conduct
be directed in accordance with their
dictates or not: whereas, if he shall
regard the laws of physiology and of
all other departments of nature as fur-
nishing plain and unequivoeal indica-
tions of the divine will, the motives
to their study and regular observance
will appear no longer a matter of
indifference, but a positive duty,
ranking among the most important of
our moral and religious obligations.
Rightly econsidered, the neglect of
health, or its deliberate saerifice in the
pursuit of business, pleasure, or am-
bition, or even in excessive exertion
for the purposes of benevolence, is as
clearly a breach of moral duty as sui-
cide itself. The only difference is in
degree ; and the punishment it entails
is frequently of the severest kind—ir-
remediable disease, loss of reason, or
death. Proofs and examples of this
unfortunately abound in society. For
instance, several cases of permanent
imbecility from excessive study have
come under my own observation, and
similar cases are found in almost every
asylum for lunatics. The frequency
with whieh naturally strong and well-
constituted men are observed to break
down from exhaustion in the midst of
a prosperous career, furnishes another
lamentable confirmation of my doe-
trine that many fall victims who might
have enjoyed a long life of active and
useful exertion, had they paid that
reasonable regard to the laws of health
which common prudence recommends,
and which more enlightened views of
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| religion would even have enforced

upon them as a sacred duty. It can-
not therefore be too deeply impressed
upon the public mind that disease and
pain are aberrations from the normal
condition of the universe. Their pre-
valence to such an extent as man-
kind at present endure, forms no
necessary part of the plan of crea-
tion, but is the result of the neglect
of certain laws, which, when observed,
maintain the organism in health and
strength. Our knowledge is as yet
too limited to enable us to understand
these laws in all their details, but we
cannot on this account deny their ex-
istence and efficacy. Every day isadd-
ing to our experience, and every day
is thus tending to remove the darkness
which obscures our full comprehension
of them. FEven the mystery which shed
go much additional horror over the
ravages of cholera is being dispelled
by the light of recent investiga-
tion. * Cholera,” says the Registrar-
General, “is a health-inspector that
speaks in language which nobody can
misunderstand : it visits the prisoner
in the hulks on the polluted river;
the neglected lunatic in his cell ; the
crowded workhouse ; the sides of stag-
nant sewers ; the undrained city ; the
uncleansed street ; the cellars and the
attic, as well as the fair open quarters
which strangers frequent and admire.
The oversights, the errors, the crimes
of persons who, in responsible offices,
have charge of the health and life of
man, are imed aloud by this in-
exorable voice.” ® Thus, it is main-
tained, cholera, like the plague of
former times, is the result of man’s
own ignorance or neglect; and the
same assertion might be made of most
other ills which afflict humanity.
Influenced by these and similar con-

® Quarterly Return of the Registrar-
General, ending Nov, 30, 1849,—See also
an able and earnest pamphlet entitled
 The Cholera no Judgment ! The Efficacy,
Philosophy, and Practical Tendency of the
Prayer by the Archbishop of Canterbury,
ordered to be used during the Prevalence
of Cholera, examined in a Letter to the
Right Hon. the Earl of Carlisle,”” London,
1849.

siderations, and regarding the divine
origin of the physiological laws as
the feature which gives them their
paramount interest and importance, I
shall, in the following chapters, con-
stantly endeavour to exhibit the rela-
tion subsisting between the rules of
conduct which I have occasion to re-
commend, and the particular lawsof the
organism from which those rules are
dedueed, and which give them, when
correctly deduced, the character of
divine commands. It is only by clearly
understanding this relation, that the
reader can fully appreciate the nume-
rous applications of physiological prin-
ciples to the prevention of suffering
and the furtherance of human im-
provement, and feel the conviction
that the recommendations offered for
his guidance really rest on the foun-*
dation of pature, and are backed by an
authority far higher than that of any
created being. Hence, while 1 am too
deeply sensible of my own ignorance
and fallibility, to claim the slightest
deference to any opinion of my own,
apart from its accordance with nature,
[ feel amply justified in demanding
the most implicit regard for, and ob-
servance of, every rule which can be
shewn to have truth for its basis, and
the sanction of the Creator for its au-
thority. When a principle or precept
rests on doubtful evidenee, it would be
mere pres ion to claim unques-
tioning obedience to its dictates. But
many of the laws of physiology are
so fully demonstrated as to leave no
room for hesitation on that score. It
is quite ascertained, for example, that
the lungs and the function of respira-
tion are constituted with reference to
breathing a perfectly pure air, and that
in proportion as the purity of the air
we breathe is imperfect, it becomes
unfit for the purposes of health and
life. God having established this rela-
tion as a fact unalterable by us, we
are bound, as rational and moral be-
ings, not only to shape our conduct in
conformity with it, but to inculeate its
close observance upon all over whom
we may have any legitimate influence.
To this extent wehave a divine warrant
for our proceedings ; because the facts
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and principles, and the rules deduced
from them, are alike universally re-
cognized to be true. The divine com-
mand, enjoining every human being
to breathe pure air, iz clear and an-
thentic. But it is otherwise when we
proceed, for example, to recommend
particular articles of food or clothing
in preference to others; because our
knowledge of their individual pro-
perties and adaptations is still so
imperfect, that we have no longer
the same absolute certainty to rest
upon, and, therefore, are no longer
entitled to demand the same implicit
assent and obedience as before, All
we can do in such ecircumstances is
to state our experience and opinions,
and the grounds on which our precepts
are founded ; and to leave the reader
to form his own opinion of their prac-
tical value, and to act upon them or
not as he seez proper. Nor is this an
unimportant service. By substituting
rational probability for entire obscu-
rity and neglect, and by honestly
avowing our ignorance, we may confer
an immediate benefit, and shall cer-
tainly prepare the way for an in-
erease of our knowledge, and the safer
regulation of our future conduct. 1
am the more anxiousto adhere through-
out to the orvder of nature, both on
account of the deep interest insepar-
able from tracing up every fact and
law to its divine origin, and because
many of the valuable treatises which
have already appeared on the subjects
of health and education, have failed
to produce an adequate impression on
the public mind, chiefly from their
doctrines and recommendations having
been made to rest on mere opinion or
experience, without even an attempt
being made to exhibit their relation
to the physiological or divine laws, by
which alone their fitness or efficiency
could be satisfactorily established,
their high authority made manifest,
and a principle obtained for applying
them under every variety of circum-
stances.®

# For additional observations by Dr
Combe on the subject of this chapter, see
Letter on the introduction of religion into

CHAPTER 1V.

STRUCTURE AND FUNCTIONS OF
THE SEIN.

Ix selecting the organs and functions
to be treated of in this volume, I have
been guided partly by their intrinsic
importance with relation to the well-
being of the animal economy; and
partly by the comparative ignorance
which prevails in regard to them, and
the extent to which they are under
our own control.  As characterized by
all these features in a very high de-
gree, I shall commence with an ex-
planation of the structure and fune-
tions of the skin.

The skin is that membranous cover-
ing which is spread over the whole
surface of the body, and which serves
to bind together, and to protect from
injury, the subjacent and more delicate
textures, In different animals, and
at different parts of the body, it as-
sumes different appearances. It is
smooth, soft, and delicate in youth,
and in females; firmer and more re-
sisting in middle age and in males ;
flabby and wrinkled in old age, and
after disease ; puckered or disposed in
folds in places that admit of extensive
flexion, as over the finger-joints and
in the palm of the hand; and thick
and horny where it is subjected to the
influence of pressure, as in the soles of
the feet.

The structure of the skin, like that
of every other part of the animal
frame, displaysthe most striking proofs
of the transcendent wisdom and benefi-
cence of the great Creator. Though
simple in appearance and in design,
it is a compound and elaborate texture,
and is the seat of a variety of func-
tions. In a general way, it may be
described as composed of two layers of
membrane, viz., the thin scarf-skin or
cuticle, and the thick true skin or cutis,
which lies under the other, and di-
rectly envelopes the body. In a

common schools, in his Life and Corres-

pum:l_qnce, Pp. 801-9, The Letter has been
published separately.
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the negro, where they are occasionally
aggregated in groups so as to form
true pigment-cells, similar to those of
the eye,

It was long a matter of dispute
whether the cuticle be perforated with
pores or not, The fact of its giving
passage outward to the perspiration,
and also inward to substances rubbed
upon its external surface, seemed to
indicate the affirmative, but many of
the older physiologists were induced
to question their existence, from the
difficulty of accounting for the con-
finement of the fluid of a blister. It
is now, however, fully ascertained that
the epidermis is traversed by an in-
finite number of minute tubes, belong-
ing to two sets of glands, namely
those which secrete the perspiration,
and those which yield the sebaceous or
fatty matter with which the gkin is
lubricated. With the aid of a magni-
fying glass, the excretory orifices of
the former may readily be recognised
on the palm of the hand, as small fun-
nel-shaped depressions on the crests
of the ridges; while the openings of
the ducts of the latter are well seen on
the nose and forehead. The compres-
sion which the spiral tubes undergo in
the substance of the epidermis from its
tense state when raised in blisters, to-
gether with the collapse of the ragged
ends of the ducts, when stretched and
torn by this separation of the cuticle
from the cutis, afford a sufficient ex-
planation of the complete retention of
the serum.

The structure of the cuticle is thus
in admirable harmony with its uses,
Placed as an insensible intermedium
between external objects and the deli-
cate nervous expansion on the surface
of the subjacent true skin, it serves as
a physical defence against friction;
and while, by impeding evaporation,
it preserves the true skin in that soft
and moist state which is essential to
its utility, it also, by impeding, but
not absolutely preventing, absorption,
enables man to expose himself with-
out injury to the action of numerous
agents, which, but for its protection,
would immediately be imbibed, and
cause the speedy destruction of health

or life, This is remarkably exempli-
fied in several trades, where the work-
man is unavoidably exposed to an
atmosphere loaded with metallic and
poisonous vapours, or obliged to handle
poisonous substances; and where, with-
out the intervention of the cuticle, the
evils to which he is subjected would
be aggravated a hundred-fold. The
cuticle thus very much resembles a
coat of varnish spread over the true
skin for its protection, skilfully con-
trived to allow the free passage out-
wards of the cutaneous secretions, and
to impede the passage inwards of dele-
terious substances. Being destitute of
nerves, it is not hurt by the direct
contact of external bodies ; and being
very thin, it blunts without impairing
the distinctness of the impression made
on the nerves of sensation. The ne-
cessity of this blunting effect becomes
very obvious when the cuticle is
abraded, or removed by blistering.
The surface below is then found to be
too tender and irritable for the exer-
cise of touch, and conveys scarcely any
other sensation than that of pain.

For the same reason, those parts of
the skin which are most exposed to
pressure and friction, such as the palms
of the hands and soles of the feet. are
provided with a thicker cuticle to de-
fend them from injury. The greater
thickness of the cuticle in such situa-
tions is manifestly the intentional work
of the Creator, for it is perceptible
even at birth, before use can have ex-
ercised any influence. Indeed, were
the tender skin not so protected, every
violent contraction of the hand upon
a rough and hard surface, and every
step made on uneven ground, would
cause pain, and disable us for exertion.

By another beneficent provision,
caleulated to afford increased protee-
tion according to the necessities of the
individual, it happens that, when a
part is much used, the cuticle coverin
it grows thicker and thicker within
certain limits, till in extreme cases it
grows as thick, hard, and resisting as
horn. It is this thickening of the epi-
dermis on the lady’s finger that alone
enables her to wield with impunit
that important instrument the needle.
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And it is the same thickening that fits
the blacksmith and the mason, the
stone-breaker and the boatman, to ply
their trades, without that painful blis-
tering which the young apprentice or
unaccustomed labourer so regularly
undergoes, and which must have con-
tinued to recur for ever, had the cuticle
been organized with blood-vessels and
nerves, or not subjected to this law of
becoming thicker wherever increased
protection is required.

~ Another modification of the cuticle
to suit peculiar circumstances, is that
observed in the nails, These belong
to the cuticle, and separate with it;
and, like it, they have no visible blood-
vessels or nerves, and may be cut or
bruised without pain. When the hand
or foot is macerated in water, the nails
and the cuticle shew their identity of
organization, by separating together
from the dermis or true skin below.
But although insensible themselves,
the nails, by conveying the impression
of external objects to the numerous
nerves which are ramified below their
internal surface, constitute one of the
most delicate organs of touch, and re-
eognise asperities which escape the
feeling of the pulps of the fingers.
Like the cuticle they serve also to pro-
tect the subjacent parts from injury ;
and, accordingly, in those lower ani-
mals whose manner of life subjects
their feet to continual pressure, and
requires no nice exercise of touch,
Nature has provided horny and resist-
ing hoofs for their protection, instead
of merely a thickened epidermis,

But in order to produce thickening
of the cutiele, exercise must be gradual,
and not too severe. If, for example,
a person takes a very long walk, rows
a boat, or makes use of a heavy ham-
mer, for a few hours, without having
been aceustomed to such labour, there
is no time for the cuticle to thicken,
and strengthen itself for the unusual
friction, The parts below, being in-
adequately protected, become irritated
and inflamed, and throw out on their
surface a quantity of watery fluid or
serum, which raises up the cuticle in
blisters, and, by making it painful to
continue the pressure, obliges the per-

son to desist from an exercise which,
if continued, would evidently soon
alter the structure of the sentient ner-
vous filaments, and for ever unfit them
for their proper uses: So that even
in this result, beneficence and wisdom
are prominently displayed.

As already stated, the cuticle is re-
markable also as being the seat of the
colonr of the skin. The colouring
matter forms, as we have seen, an ori-
ginal constituent part of the epider-
mis, but, from its being so much more
apparent on the inner and moister
epidermic surface, many physiologists
have been induced to describe the
freshly deposited layer of the epider-
mis as a separate membrane—the so-
called mucous coat or rete mucosum.
The deposit of colouring matter varies
in different individuals, and in dif-
ferent races, 1t is more abundant in
the brunette than in the blonde, in the
negro than in the European. As a
general rule, it is increased by the
stimulus of light and heat; the com-
plexion becoming dark in summer
from its increased secretion, and re-
lapsing into palenesson the approach of
winter, when the stimulus of the solar
light and heat is withdrawn. Insome
individuals no colouring matter is de=
posited ; and even in the negro it is
occasionally wanting, Such persons
are termed Albinos, and are generally
remarkable for feeble powers of mind
and body. It sometimes happens that
the colouring matter is abnormally
secreted in greater abundance by one
part of the skin than another, and the
cuticle is then mottled over with dark
sulphur or liver-coloured patches, The
cause of this increase depends on some
particular condition of the system,—
such, for instance, as the state of preg-
nancy,—and accordingly it is observed
that the patches disappear with the
peculiar condition which produced
them. It has also been remarked, that
the browning effects of the sun and
air on the human skin are peculiar w
a state of health ; and Dr Prout thinks
he has noticed that individuals with a
deep serofulous taint do not readily
become sun-burnt. [t is probable, how-
ever, that the grounds of this remark
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lie in the simple fact that persons in
feeble health are rarely so much ex-
posed, as the strong and robust, to the
solar influence. The dark colour in
the negro has been supposed to di-
minish the heating influence of the
sun's rays in tropical climates, from
the higher radiating power which is
possessed by a black than by a light
surface. But there is reason to doubt
the soundness of the theory at least;
for black is well known to excel in
absorbing as well as in radiating heat,
and the experiments of Dr John Davy
and others in Africa and other warm
climates seem to shew, that the tem-
perature of the dark-coloured nutives
does not materially differ from that
of BEuropeans under the same eircum-
stances.

The inmost layer of the epidermis is
the seat of the beautiful and variegated
colouring observed in the skins of
many fishes and other animals, in which
it has often a high and almost metal-
lie splendour,

Liet us now direct our attention to
the true skin, cuwiis, or dermis, which
both in structure and functions is far
more important than the cuticle. The
cutis (fig. 1, ¢) is a complicated net-
work of fibres interlaced in every di-
rection, possessed of great extensibility
and elasticity, so that the skin readily
accommodates itself to the shape and
varying degrees of protrusion of the
subjacent organs, The meshes forméd
by the interlacing of the fibres are
much more eompact and dense on the
external than on the internal surface
of the cutis, On the latter they open
up into cells or areole, which contain
the subcutaneous fat (fig. 1, f): and
some fibres, stretching deeper inwards
and forming econnections with sub-
jacent organs, serve to bind down the
skin, while, at the same time, they
allow it a certain degree of motion.
The subcutaneous fatty layer varies
in thickness in different parts of the
body. On the scalp it is about a line
in thickness, and, as a general rule,
from two to four lines over the rest of
the body. Oeccasionally, however, it
forms a stratum an inch thick ; but in

some parts of the body, such as the
hands and feet, where such accumula-
tion would be very inconvenient, no
great deposit ever takes place. Its use
ig to give roundness to the form, and
to protect the subjacent delicate struc-
tures from injury. The latter of these
purposes is beautifully exemplified
in the soles of the feet, where the
dense fatty layer acts like a cushion
and prevents the delicate vessels and
nerves from being injured by pressure.
The subeutaneous fat is likewise use-
ful in assisting to retain the heat of
the body. FPartly from its being a
bad conductor of caloric, and partly
from its serving as a store of heat-pro-
ducing aliment for the body, it enables
corpulent persons to withstand the ac-
tion of cold longer than spare indivi-
duals.#

The true skin, when deprived-of the
epidermis, appears to the naked eye as
a smooth even membrane; but when
viewed with a magnifying glass, its
surface presents innumerable small
elevations, with minute pits or de-
pressions interposed. The elevations
(fig. 1, d) are the papille of the skin,
the depressions the openings of the
ducts of the sebaceous and perspiratory
glands.

The papille constitute the external
organ of touch or feeling, whence the
impressions received from outward
objects in contact with them are trans-
mitted through the nerves to the brain,
They consist of small pyramids (fig. 1,
d), on an average about 4 of a line
in height, but varying in size in differ-
ent parts of the body. The largest are
in the soles of the feet, where a height
of from 4y to 4y of a line is attained §
while the smallest—in the female cheek
—are only ¢ of & line in elevation.
In some parts of the body, too, they
are more numerous than in others;
being at certain places so closely set
tlt::at their bases touch, while at others
they are separated by s equal
to the areas of their h:ﬂea?ﬁm i

The papille contain the peripheral |
extremities of the cutaneous vessels
and nerves. The blood-vessels which

® See the author’s work on Digestion and
Diet, 9th edition, pp. 14, 86.
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about # of the mass of the kidneys,
but having in proportion considerably
less secreting power, from their struc-
ture being much less compact. But all
such estimates must be received moreas
matters of curiosity than as positive
knowledge, and this will be evident
on eomparing Mr Wilson's caleulation
of the number of the glands with that
of Krause. He estimates them on an
average at 2800 in the square inch, and
the length of each tube at  of an inch,
“ Now," says he, * the number of square
inches of surface in a man of ordinary
height and bulk is 2500 ; the number
of pores, therefore, 7,000,000, and the
number of inches of perspiratory tube
1,750,000, that is, 145,833 feet, or
48,600 yards, or nearly twenty-eight
miles.”” This more than doubles the
estimate of Krause, who, however,
seems to have been very careful in
fixing their number on different parts
of the skin, and in drawing an aver-
age from the data thus obtained. The
conclusions, then, though of little
practical value, are still useful in im-
pressing very forcibly on the mind the
importance of the exhaling function
of the skin.

From the orifices of the perspiratory
ducts the perspiration is constantly
escaping as an invisible vapour, which
however is made apparent by conden-
sation when the skin, especially that
of the hand, is brought into contact
with a cold polished surface, When the
body is heated by exercise, the action
of the glands is so much increased that
the air can nolonger take up the whole
of the secretion as a vapour, and it
then appears issuing from every pore
as liquid sweat. Viewed as an exhalant,
therefore, the skin cannot fail to be re-
garded with great interest, from the
constant influence which it exerts over
thewelfare of the animal economy. But
few have any just notion of the actual
extent and importance of the exhala-
tion, such as we shall now attempt to
exhibit it.

During the whole period of life,
the body is in a state of constant de-
cay and renovation, and when the due

* On Healthy Skin, 2d ed. p. 52.

balance between these processes is in-
terfered with the health immediately
suffers, and fatal consequences often
ensue, The skin, the kidneys, the
bowels, and the lungs, constitute the
channels or outlets by which the
waste matter is removed ; and the
excretion by the skin, though fre-
quently unnoted, is as essential to
the well-being of the organism as that
throngh any of the other channels.
In the ordinary healthy state of the
body, no cutaneous exhalation is seen,
but the skin is felt to be soft and
slightly moist. If, however, a cool and
well-dried mirror is brought nearly
into contact with its surface, moisture
is speedily observed to gather upon
it, proving that in reality an exhala-
tion of vapour is constantly going on.
The same fact is made apparent, as
Mr Faraday has recently shewn, by
the shadows which vapours may be
made to throw, and it is more famili-
arly proved by the speedy impregna-
tion of flannels or other clothes in
contact with the skin, indicated by the
peculiar dampness and smell which it
imparts to them. Being invisible and
impalpable, this, the usual form of ex-
halation, is called the insensible per-
spivation, to distinguish it from that
more copious and fluid seeretion which,
as we have said, is produced under
severe exercise or the influence of great
heat, and which, being both visible and
tangible, is called sensible perspiration
or suwaat,

But physiologists do not in general
regard the perspiratory glands as the
sole agents concerned in producing
the cutaneous exhalation ; and Valen-
tin* and Krauset have entered into
elaborate caleulations to show that
the evaporating surface presented by
the combined areas of the excreto
orifices could furnish only about § of
the quantity of the ordinary insensible |
perspiration. Hence these physiolo-
gists infer that the greater part of
this exhalation traverses the skin by

® Lehrbuch der Physiologie, 2d ed., vol.
i. p. 619.

t In Wagner's Handwirterbuch der
Physiologie, vol. ii., Art. Haur,
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the physical process of evaporation,
and that the chief use of the perspira-
tory glands is to secrete the sweat,
when by exercise or any other cause
the necessity for cutaneous excretion
becomes greater than can be satisfied
by the insensible perspiration. Krause
has shown that although water can-
not traverse the epidermis in its liquid
form, it readily passes through it in the
state of vapour; a fact exemplified in
the drying up of the body after death,
and the formation of natural mummies
in some burial-vaults. Had the struc-
ture of the epidermis allowed the free

e of liquids, the surface of the
skin would have been constantly cold
and moist, or the great evaporation
would have dried up the body, to an
extent incompatible with the continu-
ance of life.

The evident importance of the cu-
‘taneous exhalation to the welfare of
the system at large, has led to many
attempts to form an accurate estimate
of its amount; butso many difficulties
have stood in the way of obtaining
precise results, and the difference in
different constitutions, and even in the
same person at different times, is so
great, that we must be satisfied with
an approximation to the truth. Among
the first inquirers whose accuracy can
be in any degree relied on, Sanctorius
deserves to be honourably mentioned.
With a zeal and perseverance worthy
of greater success, he carefully weighed
himself, his food. and his exeretions,
in a balance, every day for thirty years,
and came to the conclusion that jve
out of every eight pounds of substances
taken into the system pass out of it
again by the skin and lungs, leaving
only three to pass off by the bowels
and kidneys. The celebrated Lavoisier
and M. Seguin afterwards entered on

the same field of inquiry, and with

more satisfactory results, as they were
the first to distinguish between the
cutaneous and pulmonary exhalations.
M. Seguin shut himself up in a bag of
glazed taffeta, which was tied over his
head and provided with a hnln_a, the
edges of which were glued to his lips
with a mixture of turpentine and
pitch, so that the pulmonary exhala-

tion might be thrown out and the
cutaneous alone be retained in the
bag. He first weighed himself and
the bag in a very nice balance, at the
beginning of the experiment ; then at
the end of it, when he had become
lighter in proportion to the quantity
of exhalation thrown out by the breath-
ing ; and lastly, he weighed himself
out of the bag, to ascertain how much
weight he had lost in all ; and by sub-
tracting the loss oceasioned by the
lungs, the remainder of course ex-
hibited the amount carried off by the
skin. He attended minutely also to
the collateral circumstances of diet,
temperature, &ec.; and allowance be-
ing made for these, the results at which
he arrived were the following :—

The largest quantity of insensible
perspiration from the lungs and skin
together, amounted to thirty-twograins
per minute ; three ounces and a quar-
ter per hour; or five pounds per
day. Of this, the cutaneous consti-
tuted three-fourths, or sixty ounces in
twenty-four hours. The smullest quan-
tity observed amounted to eleven
grains per minute, or one pound eleven
and a-half ounces in twenty-four
hours, of which the skin furnished
about twenty ounces, The medium
or average amount was eighteen grains
a minute, of which eleven were from
the skin, making the cutaneous perspi-
ration in twenty-four hours about
thirty-three ounces.® When the extent
of surface which the skin presents (cal-
eulated at 2500 square inches) is con-
sidered, these results do not seem ex-
travagant, while they render it abun-
dantly evident that exhalation must
be a very important function of the
skin ; and altheugh the precise amount
varies with eircumstances, they make
it certain that in health the cutaneous
and pulmonary exhalations are fre-
quently more abundant than the united
exeretions of both bowels and kidneys.
According as the weather becomes

# These calculations are in old French
weight, in which the ounce is about the
same as the troy ounce, and the 1b. contain-
ing 16 oz iz a fourth more than the troy lb.
which contnins 12 ox
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warmer or colder, the skin and kid-
neys alternate in the proportions of
water which they severally throw out;
most passing off by the skin in warm
weather, and by the kidneys in cold.
The quantity exhaled increases after
meals—in dry warm weather—and by
friction, or whatever stimulates the
skin; and diminishes when digestion
is impaired, and in a moist atmosphere.
Asan example of the influence of mois-
ture we may quote the experiment of
F. Edwards, who found that birds lost
in a given time, by the skin and lungs,
six times more weight in a dry atmo-
sphere of 59° F. than in one of equal
temperature which was saturated with
moisture. The size of the body, which
regulates the extent of evaporating
surface, is also an element requiring
to be taken into consideration.

To enable the reader better to com-
pare the excretory function of the skin
with that of other organs, we shall here
quote an interesting experiment by
Professor Valentin, who sought to de-
termine the proportions of waste mat-
ter thrown out by the various organs of
excretion. In the month of September,
when weighing about 54 kilogrammes
(145 Ibs. troy), and being at the time
33} years of age, he took, in 24 hours,
94} oz. troy of solid and liguid food.
Of this quantity there passed off

By the bowels 6} oz. troy.
kidneys 468 ...
gkin and lungs 40}
leaving to be carried } 13
to next day’s account
The proportion of the sensible to the
insensible excretions was here as 1 to
0-76 ; but it is evident that an increased
temperature, or additional exercise,
by augmenting the action of the skin,
would at once have disturbed the dif-
ferent quantities.

The cutaneous exhalation just con-
sidered relates only to the insensible
perspiration. That which is caused by
great heat or severe exercise is evolved
in much greater quantity, and by ac-
cumulating at the surface it becomes
visible and forms sweat. In this way
a robust man, engaged in hard labour
and exposed to intense heat, may lose
Jive pounds’ weight in the course of an

hour, and this loss may happen even
twice a day for a length of time™
When, on the other hand, the surface
of the body is chilled by eold during
inactivity, the blood-vessels of the skin
become contracted in their diameter,
and hinder the free entrance of the red
particles of the blood, which are there-
fore of necessity eollected and retained
in greater quantity in the internal or-
gans, where the heat varies very little,
The skin consequently becomes pale,
and its fibres contract, causing the hair-
tubes to project beyond the surface, and
thus forming what is called goose’s skin.
In this state the skin becomes less fit
for its uses ; the sense of touch can no
longer nicely diseriminate the qualities
of bodies, and a cut or bruisemay be
received with comparativelylittle pain.
From the oppression of too much
blood, the internal parts, on the .other
hand, work heavily : the mental organs
are weakened, sleepiness is induced,
respiration 18 impeded, the circulation
languishes, and digestion ceases; and
if the cold be very intense it acts
directly with depressing effect upon
the nervous system, and the vital func-
tions are at last extinguished without
pain, and without a struggle.t This
is a picture of the extreme degree;
but the same eauses which, in an ag-
gravated form, occasion death, produce,
when applied in a minor degree, effects
equally certain, although not equally
marked or rapid in their appearance,
The difference of the amount of per-
spiration under different circumstances
is clearly shewn by the following ob-
servations of Valentin (vol. i. p. 621.)
This physiologist, in experimenting
upon himself, found that when sitting
he lost hourly by eutaneous exhalation
32'8 grammes, or rather more than an
ounce troy. On taking exercise in
the sun with an empty stomach, the
hourly loss by the skin increased to
893 grammes, or nearly 3 ounces ;
and after a meal followed by violent

® Dr Southwood Smith's Philosophy of
Health, vol. ii. p. 3. i -'“

1+ See the u_nta-:l case of Dr Solander in
L:unk's First Voyage ; Kerr’s Collection of
Voyages and Travels, vol, xii, p. $00.
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exercise, the temperature of the air
being 72° F., it reached 132-7 grammes
or about 4} ounces per hour.®* But
taking even the lowest estimate of
SBeguin, we find the skin endowed with
the important function of removing
from the system about twenty ounces
of waste matter every twenty-four
| hours ; and when we consider that the
gmtity is not only great, but sent
th in so divided a state as to be in-
visible, and that the whole of it is in-
directly given out by the very minute
ramifications of the blood-vessels which
supply the skin, we perceive at once
why these vessels are so extremely nu-
merous that a pin’s point cannot touch
‘any spot without piercing them. We
see also an ample reason why, indepen-
dently of the debilitating impression
made through the medium of the ner-
vous system, checked perspiration
_should prove so detrimental to health
—beeause, for every twenty-four hours
during which such a state continues,
we must either have a large amount
of useless and now poisonous matter
accumulating in the body, or have
some of the other organs of excretion
greatly overtasked to get rid of it by
other means. Besides, when the per-
spiration is prevented from escaping,
those metamorphoses of matter on
which the continuance of life depends,
cease to be normally performed, and
this cannot happen without disturb-
ance of other functions, and disorder of
" the whole system. People know the
fact, and wonder how it should be, that
eontinued exposure in a cold damp day,
or cold applied to the skin when the
body is inactive, often occasions a
bowel-complaint, a severe cold in the
chest, or inflammation of some internal
|| organ : but were they taught, as they
/| ought to be, the structure and uses of
their bodies, they would rather won-
der that one of these effects does not
invariably, instead of frequently, fol-
low such exposure.
In tracing the connection between
suppressed perspiration and the pro-
duction of individual diseases, we shall

* These numbers are to be considered
merely as approximative.

find that those organs which possess
some similarity of function sympathize
most elosely with each other. Thus
the skin, the bowels, the lungs, the
liver, and the kidneys, svmpathize
readily, because they all have the com-
mon office of throwing waste matter
out of the system, each in a way pecu-
liar to its own structure. If the ex-
halation from the skin, for example,
be stopped by long exposure to cold,
the large quantity of waste matter
which it was charged to throw out, and
which if retained would be hurtful to
the system, will most probably be
thrown upon one or other of the above-
named organs, whose action will con-
sequently be increased; and if, from
constitutional or accidental causes, any
of them be already weaker than therest,
as often happens, its health will natu-
rally be the first to suffer from over-
excitement, In this way, the bowels
become irritated in one individual, and
bowel-complaints ensue ; while in an-
other it is the kidneys, and in a third
the lungs, which become disordered.
When, on the other hand, all these or-
gans are in a state of vigorous health,
a temporary increase of function may
take place in them and relieve the
system, without leading to any local
derangement—and may continue till
the skin have time to resume its wonted
activity.

The cutaneous exhalation may be
gaid to be of compound origin, since
it results partly from the various vital
changes which are constantly going on
in the system, and partly from purely
physical causes. Thus the perspiratory
action which follows on exercise is a
vital process which accompanies the in-
creased chemico-vital metamorphoses
of matter in the organizsm, while that
which ensues on drinking large quan-
tities of hot fluids may be said to be
almost entirely physical. This was the
case, for instance, in an experiment
reported by Krause, who mentions
that when a large quantity of warm
water was injected into the veius of a
horse, a copious perspiration soon fol-
lowed. It is this physical part of the
funetionof perspiration whichis readily
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undertaken by other organs when the
action of the skin is checked, and to
which is owing the increase of their
excretions then observed to take place.
One of the most obvious illustrations
of this reciproeity of action of the
various organs is afforded by any con-
vivial company seated in a warm room
_in a cold evening. The heat of the
room, the food and wine, and the ex-
citement of the moment, stimulate the
skin, cause an afflux of blood to the
surface, and increase in a high degree
the flow of the insensible perspiration ;
which thus, while the heat continues,
carries off an undue share of the fluids
of the body, and leaves the kidneys
comparatively at rest. Iiut the mo-
ment the company goes into the eold
external air, a sudden reversal of ope-
rations takes place ; the cold chills the
surface, stops the perspiration, and
directs the current of the blood towards
the internal organs, which presently
become excited—and, under this exci-
tation, the kidneys, for example, will

in a few minutes secrete as much of |

their peculiar fluid as they did in as
many of the preceding hours. DBut
the gssential and wvital part of the func-
tion of an organ cannot so readily
be thus transferred,’ and seldom takes
place except in cases of actual disease.
We are not therefore surprised to be
told by Lehmann, as the result of his
numerous experiments, that he found
the quantity of solid matter contained

! in his urine no greater in winter than

in summer, although during the latter
season its quantity was much less,
owing to the increased action of the
skin* The case however is different
when the vital action of an organ is
disturbed. When this is the case with

the skin, disease of some internal or-
gan follows as an unavoidable conse-
quence, and the secretions of the
affected organ are altered in quality
as well as in quantity. The reverse
of this, again, is common in diseases
obstructing the secretions of internal
organs ; for the perspiration then un-
dergoes a change, and is tinged with

# Lehrbuch der Physiologischen Chemie,
2d edition, vol. i., p. 218.

P

bile, or acquires a urinary smell, ac-
cording as the liver or kidncys are
affected.

Sinee the publication of the earlier
editions of the present work, the at-
tention of the profession has been
strongly directed to the influence of ||
cold in exciting disease in the kidneys
as a consequence of suppressed perspi-
ration, especially in persons of an un-
healthy constitution. To Dr Bright be-
longs the honour of having detected the
unsuspected frequencyand very serious
and often fatal nature of the disease ||
alluded to, which is now generally ||}
known by the name of Bright's Disease,
or Granwlar degeneration of the kidneys.
In Dr Osborne’s excellent little work
on the subject, it is expressly stated,
that, * on reviewing the causes of the
disease in thivty-siz cases, in twenty-two
individuals it conld te divectly referred
to suppressed perspiration.” ¥ Dr Os-
borne explains this result by saying,
that * when cold is applied over the
whole surface in a continuous manner
for some time, and no inflammation or
general fever has resulted, then an in-
creased secretion from the kidneys is
usnally observed ; and the necessity
of frequent evacuations of the bladder
during the frosts of winter, has be-
come proverbial and is familiar to
every one. When the suppression of
perspiration, however, instead of be-
ing transient, is rendered permanent,
then permanent irritation of the kid-
neys is produced, and, in the great
majority of cases, the result is the
disease of the kidneys now before us.”
Dz Christison, in like manner, admits
the frequency of cold as the exciting Hs
cause, and makes the remarkable state- ||}
ment that, * where cold was not the
apparent cause, I have never met with
an instance where the patient could as-
eribe his illness to any thing else.” T Dr ||
Prout likewise has called attention to |
the influence of a cold moist atmo- ||
sphere in producing renal disease, and
he is of opinion that a predisposition |

# Osborne on Dropsies, 24 edition, p. 31. |
London, 1857,

1 Christison on Granular Degeneration
of the Kidneys, p. 108. Edinburgh, 1840,
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to diabetes is often acquired by re-
giding in a damp malarious district.
Disordered action of the kidneys, on
the other hand, is frequently attended
by a dry, harsh, irritable skin, and
& tendency to cutaneous eruptions;
cloarly indicating that the skin and
kidneys stand in sympathetic rela-
tion to each other, imperfect action
of the one impairing the functions of
the other.

The accuracy of the foregoing re-
marks has been strikingly confirmed
by Fourcault’s recent experiments on
living animals. On coating the shaven
gkin of dogs with varnish so as to en-
tirely prevent perspiration, he found
‘that the urine became albuminous as
soon as svmptoms of suffering and
difficulty of breathing appeared, and
that the kidneys generally resumed
their healthy action when the coating
- of varnish was removed.*

The very frequent occurrence of
bronchitis and diarrhea (the former
an inflammatory affection of the lining
membrane of the lungs, and the latter
of that of the bowels) along with
disease of ghe kidneys, affords an in-
teresting corroboration of what has
already been stated in explanation of
the sympathy of the excreting organs
| with each other. In eighteen out of
thirty-six cases, Dr Osborne found
bronchitis co-existing with the affec-
tion of the kidneys,and in eleven
some form of intestinal disease. He
justly considers, that * the co-existence
of these affections with the disease in
question is best explained by this eir-
cumstance—that they are all the effect
of the one cause, namely, suppressed
perspiration.” \

When the lungs are weak, and their
lining membrane is habitually relaxed,
and seeretes an unusual amount of
mucus or phlegm from its surface, as
often happens in persons of an indo-
lent lymphatie constitution, the mass
of blood thrown inwards upon the
lungs by cold applied to the skin in-
ereases that secretion to a high degree.
Were this phlegm to accumulate, it

# (Canses Générales des Maladies Chro-
niques. Puris, 1844.

would soon fill up the air-cells of the
lungs, and cause suffocation ; but to
obviate such danger, the Creator has
so constituted the chest, that aceumu-

-_—

lated mucus or any foreign body coi- |
ing in contact with the lungs excites |

the convulsive effort called coughing,
by which a violent and rapid expira-
tion takes place, with a force sufficient

to hurry the mucus or other foreign

body along with it; justas peas are
discharged by boys with much foree
through short tubes by a sudden eflovt
of blowing. Thus, especially in indo-
lent old Indian officers, and others who
have lived long in a warm climate, a
check given to perspiration, by dimin-

ishing the quantity of blood previously |

circulating on the surface, naturally
leads very often to increased expec-
toration and cough, or, in other words,
to chromic eatarrh.

As already noticed, and as we shall
afterwards more fully see, the lungs
excrete a large proportion of waste
materials from the system; and the
kidneys, the liver, and the bowels,
have in so far a similar office. In
consequence of this alliance with the
skin, these parts are more intimately
connected with each other in healthy
and diseased action than with other
organs. DBut it is a general law, that
whenever an organ is unusually deli-
cate, it will be more easily affected by
any cause of disease than one which is
sound : so that, if the nervous system,
for example, be weaker than other
parts, a chill will be more likely to
disturb its health than that of the
lungs, which are supposed, in this in-

—————

stance, to be constitutionally stronger:

or, if the muscular and fibrous strue-
tures be unusually susceptible of dis-
turbance, either from previous illness
or from natural predisposition, they
will be the first to suffer, and rheuma-
tism will ensue; and so on. Hence
the utility to the physician of an inti-
mate acquaintance with the previous
habits and constitutions of his patients,
and the advantage of adapting the
remedies to the nature of the cause,
when it can be discovered, as well as
to the disease itself. Thus, in Bright's
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checked perspiration, Dr Osborne men-
tions, that whenever he succeeded in
restoring perspiration over the whole
surface, he never failed to remove the
general dropsy by which the affection
of the kidneys is accompanied. Inlike
manner, a bowel-complaint may arise
from a check to perspiration or from
over-eating ; but although the thing
to be cured is apparently the same,
the means of cure ought obviously to
be different. In the one instance, an
emetic or laxative to carry off the
offending cause, and in the other a
diaphoretic to open the skin, will be
the most rational and efficacions re-
medies. Facts like these expose in a
strong light the ignorance and effron-
tery of the quack, who affirms that his
one remedy will cure every form of
disease. Were the public not as ig-
norant as himself, their credulity
would cease to afford to his presump-
tion the rich field in which it now
revels,

The close sympathy between the
skin and the stomach and bowels has
often been observed ; and, during epi-
demic influenza, it is not uncommon
for persons of weak digestion to suffer
as much from an affection of the sto-
mach as others do from that of the
chest. In both instances, there is the
same depressing sense of debility and
illness without any violent local disease
by which it can be accounted for, and
in both there is often the same slow
recovery. It is well understood, too,
that several of the obstinate eruptions
which appear on the face and other
parts of the surface, owe their origin
to disorders of the digestive organs,
and are most successfully cured by
treatment directed to the internal

disease. Ewven among the lower ani- |

mals, the sympathy between the two
is so marked as to have arrested at-
tention. Thus, in speaking of the
horse, Delabere Blaine says: “ By a
well-known consent of parts between
the skin and alimentary canal, . . . .
it follows, in almost every instance, that
when one of these becomes affected,
the other takes on a sympathetic de-
rangement also, and the condition is
then morbid throurhont, From eloge

observation and the accumulation of
numerous facts, I am disposed to think,
that so perfect is this pathetie
consent between these two distant
parts or organs, that they change the
order of attack as circumstances occur.
Thus, when the skin is primarily af-
fected, the stomach becomes second-
arily #o, and wice versa ;" go that “a
sudden check to the natural or acquired
heat of the body, particularly if ag-
gravated by the evaporation of a per-
spiring state,”” as often brings on dis-
ease of some internal organ, as if the
cause were applied directly to the
organ itself.®

It is aceordingly well known that
inaction of the skin is one of the most
frequent accompaniments of dyspepsia,
and that the restoration of its healthy
condition is often the first sure indi-
cation of the approaching removal of
the digestive derangement, The per-
spiration, as we shall afterwards see,
contains a certain amount of lactic
acid, one of the products of the che-
mical metamorphoses which take place
in the organism. But lactic acid
is the active acid constituent of the
gastric juice, or solvent fluid of the
stomach, In excess, however, as has
been shewn by Schwann, it impedes
solution of the food; consequently,
when from inaction of the skin a due
amount of lactic acid is not elimi-
nated by the surface of the body, it is
secreted in excessive quantity by the
muecous membranes, and its presence
in the stomach thus gives rise to aci-
dity and disordered digestion. This
is the reason why exercise, by increas-
ing the cutaneous excretion of lactie
acid, is so signally beneficial in some
forms of dyspepsia.

Another consequence of the sym-
pathy and reciprocity of action be-
tween the skin and the internal organs
is, that burns, and even scalds of no
very great extent, prove fatal, by in-
ducing internal inflammation, gene-
rally of the intestines. By disordering
or disorganizing a large nervous and
exhaling surface, an extensive burn

# Blaine’s Outlines of the Veterinary
Art, 3d edition, p. 03,
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causes not only a violent nervous ecom-
motion, but a continued partial sus-
pension of an important excretion ;
and, when death ensues at some dis-
tance of time, it is almost always in
consequence of inflammation being ex-
cited in the bowels or sympathizing
organ. So intimate, indeed, is this
eonnection, that some surgeons of
great experience, such as the late
Baron Dupuytren of the Hdétel Dien,
while they point to internal inflam-
mation as in such cases the general
cause of death, doubt if recovery ever
takes place when more than one-eighth

| of the surface of the body is severely
| burnt.

And whether this estimate be
eorrect or not, the facts from which it
is drawn clearly demonstrate the im-
portance of the relation subsisting be-
tween the skin and the other excreting
organs.

Some of Fourcault’s experiments
bear directly on this point. lle found,
for instance, that when the cutaneous
function was mechanically suppressed
by the application of varnish, death
followed, in some instances in a few
hours, but generally in one, two, or
three days, with symptoms which
varied according to the nature of the
animal experimented upon. In all,
the quality of the blood was altered,
the secretions from the mucous mem-
branes were increased, and there was
effusion of fluid into the serous sacs.
Other experiments, in which the skin
was taken off, and again applied to
the body, support the view that the
insensible perspiration is in a great
measure simple transudation, as the
animals continued not only to live in
this condition, but even to be lively,
till they were destroyed by the inflam-
mation and suppuration which finally
ensued.

In some constitutions, a singular
enough sympathy exists between the
gkin and the bowels. Dr A. T.
Thomson, in his work om Materia
Medica (p. 42), mentions that he is
acquainted with a clergyman who
cannot bear the skin to be sponged
with vinegar and water, or any dilu-
ted acid, without suffering spasm and
violent griping of the bowels. The

reverse operation of this sympathy is
exemplified in the frequent production
of nettle-rash and other eruptions on
the skin, by shell-fish and other sub-
stances taken into the stomach. Dr
Thomson tells us, that the late Dr
Gregory could not eat the smallest
portion of the white of an egg, with-
out experiencing an attack of an erup-
tion like nettle-rash. According to
the same author, even strawberries
have been known to cause fainting,
followed by a petechial efflorescence
of the skin.

We have seen that the insensible
perspiration removes from the system,

‘without our consciousness, a large

quantity of useless materials, and at
the same time keeps the skin soft and
moist, thus fitting it for the perform-
ance of its functions as the organ of
an external sense, In addition to
these purposes, the Creator has, in his
omniscience and foresight, and with
that regard to simplicity of means
which betokens a profoundness of
thought inconceivable to us, super-
added another, scarcely less import-
ant ; namely, the proper regulation
of the bodily heat. It is well known
that, in the polar regions and in the
torrid zome, under every variety of
circumstances, the human body re-
tains mearly the same temperature,
however different may be that of the
air by which it is surrounded. This
is a property peculiar to life; even
vegetables having a power of modi-
fying their own temperature, though
in a much more limited degree.
Without this power of adaptation,
it is obvious that man must have
been chained for life to the climate
which gave him birth, and even then
have suffered constantly from the
change of seasons; whereas, by pos-
sesging it, he can retain life in a tem-
perature sufliciently cold to freeze
mercury, and for a time sustain, un-
harmed, a heat more than sufficient to
boil water, or even to bake meat.
Witness the wintering of Parry and
Ross and their companions in the
Polar Regions ; and the experiments
of DBlagden, Sir Joseph Banks, and
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others, who remained for many minutes
in a room heated to 260°, or about 50°
above the temperature of boiling
water, The chief agents in this won-
derful adaptation of man to his exter-
nal situation, are undoubtedly the skin
and the lungs, in both of which the
power is intimately connected with
the condition of their respective exha-
lations. DBut it is of the skin alone,as
an acent in reducing animal heat,
that we are at present to speak.

The heat of the human body being
about 98°, or at an average 30° or 40°
above that of the surrounding atmo-
sphere in temperate climates, it follows
that heat must be constantly gencrated
to supply the continual loss occasioned
by the contact of the colder air in
which we live. The source of this
supply lies in the various changes of
chemical composition which are inces-
santly taking place within the body,
and the chief external manifestation
of which is the absorption of oxygen
and disengagement of carbonic acid
during the process of respiration.
Under ordinary circumstances, and in
a temperate atmosphere, no more heat
ig produced than is readily carried off
by the insensible exhalation from the
gkin and lungs, and by the contact of
the colder air. But when the system
is excited by active exercise, or by
the stimulus of the passions, the de-
velopment of heat is greatly increased,
because with inereared action there is
likewize inecreased consumption of
material, and the temperature of the
body wonld in consequence soon rise
to such a height as seriously to derange
the functions were no special provision
made for its proper regulation. This
is effected by the skin and lungs being
exeited to higher action ; by the latter
sending out the respirved air loaded
with vapour, and the former exhaling
its fluid so rapidly as to form sweat.
In cold countries,and in frosty weather,
the exhalation from the skin is reduced
to a very moderate amount, the su-
perabundant heat being rapidly ear-
ried off by the cooler air in contact
with the body; while in warm climates,
where the heat is not rapidly earried
off in this way, the surface is con-
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stantly bedewed with perspiration,
and a corresponding appetite exists
for liquids by which the perspiration
and evaporation may be kept up to a
sufficient degree. Every ome must
have experienced the grateful effects
of this provision, in passing from the
dry, restless, and burning heat, like
that of fever, to the soft and pleasant
coolness which follows the breaking
ot of the sweat.

Attention to the order of events
which oceurs when a person is exposed
to a warm air, or engaged in severe
exercise, afiords the requisite know-
ledge of the means employed for ear-
rying off the heat, At first, the body
is felt to be actually warmer, the skin
becomes dry and hot, and the unplea-
sant sensation of heat is soon at its
maximum. By-and-by, a slight mois=
ture is perceived on the surface, fol-
lowed by an immediate increase of
comfort, Bhortly afterwards, this
moisture passes into free and copious
perspiration ; and if the heat or exer-
tion is still kept up, the sweat becomes
profuse and drops from the body or
wets the clothes which are in contact
with it. A deecrease of animal heat
unavoidably accompanies this; De-
cause, independently of any diminu-
tion of vital action contributing to the
effect, as is most probable, the mere
evaporation of so much fluid is itself
sufficient to carry off a large quan-
tity of caloric. The curious experi-
ments of Edwards tend to shew that
evaporation is in fact the only means
required for reducing animal heat to |
its proper degree ; but the results
obtained by him require to be con-
firmed, and the experiments varied
and earried farther, before the inquir
can be considered as complete. The
sagacity of Dr Franklin led him to
the first dizcovery of the use of per-
spiration in reducing the heat of the
body, and to point out the analog
between this process and that of the
evaporation of water from a rough po-
rous surface, o constantly resorted to
in the East and West Indies, and other
warm countries, for reducing the tem- .
perature of the air in rooms, and of
wine and other drinks, much below
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perspiration, to the due performance
of the chemical transformations which
are essential to the eontinuance of life.
The subject may be illustrated by
what occurs in the combustion of in-
flammable substances. When a free
eseape is not allowed to the carbonie
acid and water which result from the
combustion of gas or oil, the process
of combustion is impeded or altogether
stopped. The two cases are precisely
analogous. A free supply of oxygen
to the lamp or to the lungs is in-
capable of supporting combustion on
the one hand, or life on the other,
unless the products of the chemical
changes which occur be allowed to
escape. When, however, the trans-
formations are mormally performed,
the temperature of the body is un-
doubtedly regulated by evaporation
from the surface. It is a matter of
daily observation that whatever stimu-
lates the transformations, at the same
time increases, within certain limits,
the animal heat. Thus exercise, by in-
creasing waste, generates a propor-
tionally increased quantity of calorie.
But one of the waste products is water,
which, by evaporating from the sur-
face, carries off the superfluous calorie,
and thus keeps the body at a uniform
temperature.

Bearing in mind the preceding ex-
planation of the functions of the skin,
the reader will peruse with interest
the following remarks from Dr Thom-
gon’s work formerly quoted. ¢ Dr
Davy, in his Travels in Ceylon, states,
from his personal observation, that on
first landing,in a tropical climate, the
standard heat of the body of a Euro-
pean is raised two or three degrees,
and febrile symptoms occur, which re-
quire temperance, the avoiding ev
cause of excitement of the vascular
system, and the use of aperient medi-
cines. All authors, and indeed every
observing person who has visited the
torrid zone, agree that with the lan-
guor and exhaustion resulting from
the high temperature of the atmo-
sphere, there is a greatly increased
mobility of the nervous system. The
action of the cutaneows vessels amounts
to dizease, and produces that eczemat-

ous or vesicular eruption of the skin,
known by the name of prickly heat,
which oceurs in Europeans who visit
the West Indies on their first landing.
On the other hand, this funetion of the
skin is so much weakened, almost
paralyzed, when the climate from
which a person is passing is dry and
bracing, and that into which he has
passed is humid and relaxing, that
congestions of blood take place in the
larger vessels, the body becomes sus-
ceptible of the least impressions of
marshy exhalations, and agues and si-
milar diseases are produced.’”*

Sir James Clark has shewn that this
unsuspected state of congestion often
precedes the active appearance of pul-
monary and digestive disease, and is in
truth the chief caunse of the intracta-
bility of many apparently slight, but in
reality veryserious attacks—serious, at
least, when their true origin has been
overlooked till too late to be reme-
died. Many so-called severe colds from
slight causes owe their whole severity
to previously unnoticed congestion,
consequent on an unhealthy state of
the skin. From this explanation it
will be evident why in summer we
suffer most from heat in what is called
moist close weather, when no air is
stirring ; and why warm climates that
are at the same time moist, are pro-
verbially the most unwholesome., The
chief reason is the diminished evapo-
ration from the skin, which such a
condition of the atmosphere produces,
partially obstructing the natural outlet
of the superfluous heat of the body ;
and as it at the same time checks the
exit of the waste matter resulting

from the metamorphoses of the tissues,”

and thereby produces effects most in-
Jurious to the system, the hurtful con-
sequences of such weather and ecli-
mates, and the fevers, dysenteries, and
colds, to which they give rise, are
partly accounted for,

In the month of June 1845 cholera
broke out with great violence at
Kurrachee, destroying about a tenth
part of the population, including
725 European and native soldiers,

* Thomson'’s Materia Medica, p. 66.
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in sixteen days. * The climate dur-
ing the weeks preceding the appear-
ance of the disease among the troops
was characterised by several peculi-
arities different from those which
generally belong to all hot countries
 and seasons, perhaps merely so by
their presence being in an excessive
degree. First, the temperature was
| unusually high, being 90° to 92° in
I the day-time, and 86° at night in good

houses, and in the tents of our soldiers
it rose to 96°, 98°, and 104° as indi-
cated by a thermometer suspended on
a central pole 5 feet from the ground,
and in a thorough draught between
the doors. Secondly, the quantity of
moisture was greater than I ever saw

e —

it before in any part of the world, or
at any season, the dew-point being at
837 and the thermometer in the shade
at 90° the lowest range; even this
gives 12-19 grains of vapour in each
cubie foot of air.”™¥* * In such a con-
dition of the atmosphere,” continues
the Report, “some of the main excre-
tory functions of the bedy, particu-
larly the exhalations from the skin
and lungs, must be to a great degree
suppressed, and a proportionate poi-
soning of the blood by the retention
in the system of matter which ought
to be eliminated from it, is inevitable,
How much this state of things is aggra-
vated by the absence of wind, and a
consequent stagnant condition of the
atmosphere, is illustrated by Indian
experience, where, from experiment,
it appears that from a surface equal
to a dise of six inches in diameter,
with the dew-point at 83°% and a tem-
perature at 90° in the shade, the eva-
poration per minute would be equal
to half a in in a calm, 1'40 in a
moderate breeze, and 2'10 in a brisk
wind; thus making the qnantity of
fluid removed from the system to be
nearly three times as much in a
moderate breeze, and upwards of four
times so in a fresh wind, as in a
calm or stagnant state of the atmo-

§ BPth”f

# Mr Thom, quoted in Report on Cholera
by the Board of Health, p. 27.
1+ 1hid, p. 29.

A moist state of the atmosphere is,
moreover, peculiarly unhealthy in mar-
shy districts, by acting as a solvent to
the miasma or marsh-poison. In bright
clear weather little danger is incurred
in traversing unwholesome countries;
but towards sunset, when the moisture
raised during the heat of the day be-
gins to fall in the shape of dew, laden
with the deleterious exhalations of the
marshes, the risk of ague becomes
considerable. The injurious influence
of a moist atmosphere has further been
clearly proved by Delaroche by di-
rect experiment. He exposed ani-
mals to a very high temperature in a
dry air, and found them to sustain no
mischief ; but when he exposed them
in an atmosphere saturated with mois-
ture, to a heat only a few degrees above
that of their own bodies, and greatly

| lower than in the former instance,

|

they very soon died, Here we see
also the reason why, inague and other
fevers, the suffering, restlessness, and
excitement of the hot stage can never
be abated till the sweat begins to flow,
after which they rapidly subside ; and
why the remedies which, when given
in the hot stage, only added to the ex-
citement and distress, may now be
productive of the best effects.

As a practical, though extreme il-
lustration of the effect of a hot moist
atmosphere upon the human frame, it
may be instructive to quote the fol-
lowing case, extracted by Mr Wilson
from the Gaszette Médicale of Paris:
“ A gentleman recently visited the
baths of Nero, near Pozzuoli, the an-
cient Posidianm. To reach the bath
he had to pass along a narrow winding

| passage of about 120 yards in length,

and seven feet high, by about three in
breadth. A little within the mouth
of the age, the temperature was
104° in the upper strata of the atmo-
sphere, and 91" near the ground ; far-
ther on, the air was filled with a dense
vapour, of a temperature of 118
above, and 111° below ; and over the
bath it was 122° the heat of thespring
being 185°. After proceeding for
about one-third the length of the pas-
sage, he began to feel a sense of op-
pression and discomfort, his pulse ris-
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ing from 70 to 90 beats in the minute.
A short distance farther, the oppres-
sion inereaged, his breathing became
rapid and panting, and he was under
the necessity of stooping his head fre-
quently to the earth, in order to ob-
tain a chestful of air of a less sufio-
cating temperature, His skin at the
time was bathed in profuse perspira-
tion, his head throbbing, and his pulse
beating 120 in the minute. Continu-
ing his progress, the sensations of suf-
focation beeame insupportable ; his
head felt as though it would burst ;

‘his pulse was so rapid as to defy cal-

culation ; he was exhausted and nearly
unconscions ; and it required all his
remaining power to enable him to
hurry back to the openair. On reach-
ing the mouth of the passage he stag-
gered, and nearly fainted, and was
very uncomfortable until relieved by
a bleeding from the noze. During the
rest of the day his pulse remained at
100 ; he had uneasy sensations over
the surface of the body, and did not
recover until after a night's repose.
The same gentleman bore a tempera-
ture of 176° in dry air without incon-
venience,”

Byconsidering thefacts above stated,
the reader will be prepared to under-
stand why moist climates are more un-
favourable to the human constitution
than those which are dry. Warm and
moist climates are proverbially un-
healthy, partly from the greater quan-
tity of moisture which warm air is ca-
pable of holding in solution, and partly
from the facility which heat affords to
the decomposition of decaying vege-
table and animal matter. In winter,
Holland is comparatively free from fe-
ver, but in summer and autumn the in-
habitants suffer much from ague, owing
to the increase of heat and moisture.
Sierra Leone has a most pestilential
climate ; the temperature is tropical,
and the air so damp that ladies pre-
serve their sewing needles in oil to
keep them from rusting. Iolland, if
under the same degree of latitude,
would probably be equally unhealthy,
and itsintermittent fever would become

| transformed into the black vomit of the

Afriean eoast, or the plague of Egypt.
In the latter country, ** during the
plague season,” says Dr Laidlaw, * the
atmosphere is constantly charged with
moisture ; 80 much so that the differ-
ence between the dry and the wet bulb
of the thermometer is not more than
two or three degrees, the average
throughout the year in Egypt being
about eight or ten degrees. do
not know that this applies to Cairo,
my observations being made at Alex-
andria ; but I suppose the evaporation
is greater at Cairo. The effects of
these atmospheric phenomena are =0
well known to the natives in Egypt,
that they express their hopes or their
fears according to indications pre-
sented to them by the state of the
weather. When there isa N.W. breeze
with a dry atmosphere, they say, ¢ if it
please God their friends will recover;’
but on the contrary, if the wind is 8.E,,
it is considered as markedly fatal.”*
We must not however infer that the
sole or essential causes of cholera or
plague consist in heat and moisture.
They are merely accessory, by pre-
dizsposing the system to the attacks of
those diseases; for, as we shall after-
wards see, much more powerful causes
are to be found in the exhalatioms
arising from decomposing animal and
vegetable matter, and, above all, in the
corrupt atmosphere engendered by an
overcrowded population.

Desides the perspiratory glands, the
skin, as already observed, possesses
another series of minute secreting
bodies, namely, those which furnish
the sebaceous or fatty matter that
lubricates the skin. Each sebacesus
gland consists of a cluster of small
oblong flask-shaped corpuscules, from
1-25th to 1-Tth of a line in breadth,
and sometimes amounting to twenty
in number, grouped round a common
duct like grapes round their stalk.
They lie imbedded in the substance of
the cutis, which they penetrate to
about the depth of half a line; but
they rarely traverse its whole thick-

* Report on Quarantine by the General
Bonrd of Health, p. 8, 1849,
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tice with the microscope to distinguish
them in their fatty bed.

Similar animalcules have been dis-
covered in some of the lower animals,
but apparently the parasite which is
natural to and innocuous in one ani-
mal, may, if transferred to another,
oceasion serious disease, Thus Pro-
fessor Gruby inoculated a middle-sized
dog with the parasite from man, and
in two years the animalcules inereased
to such an extent as to occupy every
follicle of his skin. He lost all his
bair, and his skin became as naked as
that of an infant. In one particular
cavity Professor Gruby counted up-
wards of 200 animalecules, and he esti-
mated their number, in a surface much
less than a square inch, at more than
80,000.%

Having thus concluded our survey
of the action of the skin as a secreting
organ, let us now direct our attention
to the consideration of a contrary fune-
tion—that of Adbsorption. By means
of this function, substances placed in
contact with the ekin are taken up and
carried into the general eirculation,
either to be appropriated to some new
purpose, or to be speedily thrown out
of the body.

Absorption is earried on by the

blood-vessels, which, as we have seen,

are ramified in a close network imme=

| diately under the epidermis ; and also

by another class of vessels called the
absorbents or lymphaties, the distribu-
tion of which however is not well
known, though fortunate injections
ghew them to be veryabundant on some
parts of the skin. _Ahsorption cannot
take place till the fluid to be absorbed
has passed through the epidermis; it
then comes in contact with the walls of
the capillary vessels, and penetrates
them according to the laws of the phy-
sical processof endosmosis and exosmosis.
In explanation of this process it may be
stated, that most liquids, when brought
into contact, have a tendency to mix
and form one homogeneous whole ; and
this tendency shews itself in spite of

® Edin. Monthly Journal of Med. Science,

Nov. 1846, p. 285,

—

any intervening membrane, provided
either or both of the liquids can pene-
trate its pores. If, for instance, a
solution of salt be separated by a
sheet of bladder from pure water,
the liquids come into contact in the
substance of the membrane, because
both have the power of penetrating its
pores ; but the water, being the less
dense liquid, penetrates them more
readily than the saline solution, and
therefore passes through them in
greater quantity. Hence it is found
that when both fluids have acquired the
same composition, the original saline
solution has increased in quantity. In
the same way, when a fluid after pene-
trating the epidermis comes in con-
tact with the capillary walls, a reci-
procal action commences between it
and the contents of the vessels, Buta
disturbing element, namely that of the
motion of the contained fluid, here in-
terposes, and the external and internal
flnids are prevented from acquiring
the same density, by the constant re-
newal of the contents of the vessels.
The internal fluid thus continues more
dense than the external, and hence the
greater current flows from without
inwards—in other words, absorption
takes place.® '

The action of the absorbents is sup-
posed to be limited chiefly to collect-
ing such part of the debris of the tissues
as may still be of use in the organism,
and returning it into the cireulation.
Aeccording to this theory, these vessels
absorb that portion of the serum of
the blood, which, in obedience to the
reciprocal action of endosmosis and ex-
osmosis, passes through the walls of
the capillary blood-vessels, and is not
decomposed in the process of nutrition
of the tissues outside those vessels,

In endeavouring to form an estimate
of the amount of absorption by the
gkin, we must bear in mind the strue-
ture of the epidermis, which, as already
deseribed, consists of an immense num-
ber of desiccated cells converted into
scales, and overlapping each other in
every direction, so as to form on the

* For further details on this subject, see
the author’s work om Digestion and Diet,
9th ed., p. 29.
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tion. In certain diseases, such as dia-
betes, in which, occasionally for weeks
in succession, the urinary discharge
exceeds, by many ounces ﬂaily,_the
whole quantity of food snd drink,
without the body losing proportionally
in weight, we cannot otherwise ac-
count for the system being sustained
than by supposing moisture to be ex-
tensively absorbed from the air by the
skin or lungs, or both. Dr Watson
has given the particulars of a remark-
able and well-authenticated case of
this kind occurring in a boy of eleven
years of age, who passed daily nine-
teen pints of urine, and who gained,
in an houar of complete abstinence, one
pound in weight, which must have
been water derived from the atmo-
sphere® It is certain, therefore, that
the skin possesses an absorbing power
in common with the lining membrane
of the lungs; and Krause ascribes
much more importance to the cutane-
ous than to the pulmonary absorption,
as he thinks the saturation of the
breath with moisture in the air-cells
of the lungs must materially impede
the absorption of moisture from the
airh.  Hence, although the ancients
, may have gone too far in believing
| that, when food could not be retained
| in the stomach, a person might be
| nourished by placing him in a bath
{
I
|

- -
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|| of strong soup or milk, they were,
' however, correct in principle: their
| error was in regarding the absorbing

power as greater than it really is.

Some, indeed, deny that any absorp-
| tion takes place, because it appears
| that, as » general fact, the bady gains
| no weight by immersion in a warm
| bath. But this reason is inconelusive ;
for, since the body loses at the rate of
thirteen grains per minute, if after the
bath the weight have not diminished
in this proportion, the difference must
| be owing to absorption. Weight, how-
| ever, is also occasionally gained: but
| it is difficult to speak with perfect
| certainty on this point, because allow-
| ance must always be made for a cer-

tain quantity of moisture which the
'i cuticle mevely imbibes, It is well
:! ® Medical Gazectte, June 1842,

} ¥ i - .

known, for instance, how much more
easily corns and callosities, and even
the nails, can be cut and pared after
being for some time in a hot bath—
the softening in such cases being due
to the imbibition of a certain quantity
of water,

That animals absorb copiously when
immersed in water, has been amply
proved by Dr Edwards and other
physiologists. Dr Edwards selected
lizards as the subjects of experiment,
because he regarded their scaly skins
as unfavourable to absorption. After
mducing the bulk of a lizard by seve-
ral days’ exposure to a dry air, he im- |
mersed its tail and hind legs in water,
and found that absorption took place
to such an extent as to restore the ori-
ginal plompness of all parts of the |
body. The same result attended a
variety of other trials, so that the |
fact does not admit of doubt. In these
animals, however, the skin is not pro-
tected by an impervious epidermis,
Indeed, so permeable is the skin of
frogs that the action of the air on its
surface oxygenates the blood suffi-
ciently to prolong life for several
hours after extirpation of the lungs.
In man, the absorption from the sur-
face, which is so much impeded by the
epidermis, goes on with great vigour
when this obstacle is removed. Thus ||
arsenic applied to cancerous sores, and
strong solutions of opium to extensive
burns in children, have been absorbed ||
in quantities sufficient to poison the |
patients. CUolic bas followed similar
external applications of the salts of |}
lead. Mercury, also, in the form of ||
fumigation, has often been used where
rapid action was required, because in.
the state of vapour itis very soon taken
up by the cutaneous vessels,

It is quite certain, then, that the
skin does absorb. The only question
is, To what extent docs the cuticle
operate in preventing or modifying
that action? When friction accom-
panies the external application, the
cuticle, as we see exemplified in the
use of mercurial and other liniments,
is not a perfect obstacle. But when
friction is not resorted to, and the
substance applied is of a mild unirri-
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concurring in this belief. SBome dis-
eases, for instance, are more readily
communicated by contact than by any
other means, and this can happen
only through the medium of absorp-
tion. Besides, it is observed that
those who work with oil and other
greasy substances which obstruct the
pores of the skin, often escape conta-
gion when all around them suffer. In
like manner, flannel and warm cloth-
ing, which have been proved to be ex-
tremely useful in preserving those
who are unavoidably exposed to the
action of malaria and of epidemic in-
fluences, manifestly act chiefly by pro-
tecting the skin. A late writer on the
Malaria of Rome strongly advecates
this opinion, and expresses his convie-
tion that the ancient Romans suffered
less from it, chiefly because they were
always enveloped in warm woollen
dresses, This opinion, he says, is jus-
tified by the observation, that since
the period at which the use of woollen
clothing came again into vogue, inter-
mittent fevers have very sensibly di-
minished in HRome. Kven in the
warmest weather, the shepherds are
now clothed in gheep-skins. Brocchi,
who experimented extensively on the
subject, obtained a quantity of putrid
matter from the unwholesome air, and
came to the conclusion, that it pene-
trates by the pores of "the skin rather
than by the lungs. He ascribes the
immunity of the sheep and catile,
which pasture night and day in the
Campagna, to the protection afforded
them by their wool and hair ;* and
Spalding says of malaria, that the
best preservatives are shelter by
night, and warm thick clothing by
day (like that of the friars, who live
while the peasants die in troops
around them), and an avoidance of
sudden change of temperature.t These
remarks deserve serious attention—
particularly as, according to Patissier,
similar means have been found effec-
tual in protecting the health of labour-

| ers digging and excavating drains and
| canals in marshy grounds, where, pre-

# Edin. Philos. Jour., Jan. 1833.
+ Italy and the Italians, vol, ili., p. 209.

yiously to the employment of these
precautions, the mortality from fever
was very considerable. ;
The foregoing observations are quite
in accordance with the doctrine pre-
viously delivered, that the epidermis,
though nearly impervious to liquids
which exert no chemical action on the
skin, is readily penetrated by vapour.
The protection afforded by warm cloth-
ing is probably explicable, at least to a
partial extent, by its preventing theim-
mediate contact of the skin with the
malaria. We have the records of many
experiments which prove that gases
are readily absorbed by the skin, and
need only adduce as an example one
performed by Collard de Martigny,
who placed himself in a cask contain-
ing the husks of grapes in a state of
fermentation, but where, by means of
a tube, he was provided with a due
supply of air for respiration, At the
end of 29 minutes he had become,
through absorption of ecarbonic aeid,
almost senseless. Some interesting ex-
periments have recently been made by
M. Renault, director of the veterinary
school of Alfort, with the view of
elucidating the time necessary for the
absorption of an animal poison by the i
gkin, and its communication to the
system at large. His experiments
were made on horses with the poison
of glanders, and on sheep with the
poison of rot. The virus was intro-
duced under the cuticle with a lancet;
and at certain periods after inocula-
tion the puncture was cauterized so as
completely to destroy the poison, if it
had not already been carried into the
gystem. Thirteen horses were thus
experimented upon, and the cautery
was applied at periods varying from
96 hours to 1 hour after inoculation.
None of the animals escaped the
efiects of the poison. Twenty-two
sheep also were inoculated, and the
cautery was applied at periods gradu-
ally diminishing from 11 hours to 5 ||
minntes after insertion of the poison ; |||
but here likewise none of the animals
escaped. It is thus proved that the |
contact of a virus, during a period of
one hour for glanders, and five mi-
nutes for rot, is guite sufficient to
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| move some of our difficulties.
il skin exhales most in a warm dry at-

{fl the evaporation of the sweat.
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inoculate the system with the poison.
It is probable indeed that a shorter
period may suffice ; but whether this
be the case or not, these experiments
shew that no time ought to be lost in
removing the poison of a wound by
suction, or in destroying it by the
application of the cautery. The con-
sequences which are apt to ensue from
wounds accidentally received in dis-
secting, or from the bites of rabid
animals, can only thus be effectually
guarded against. The facts just men-
tioned also place in a striking light
the danger of exposure to malaria
even for the shortest period.

It is a general law, that every or-
gan acts with increased energy when
excited by its own stimulus ; and the
application of this law to the dififerent
functions of the skin may help to re-
The

mosphere ; because heat is its stimulus,
and dryness of the air is favourable to
The
same condition is unfavourable to ab-
sorption, because no moisture is pre-
sent to give the absorbing vessels of
the skin occasion to act. In a moist
atmosphere, on the other hand, they

| meet with their appropriate stimulus,
| and act

powerfully ; while exhalation
is greatly diminished, because the air
can no longer carry off the perspira-
tion so freely. It is partly on account
of diminished exhalation from the
skin, partly because a moist atmo-
sphere lowers the tone of the system,
by carrying off the animal heat much
more rapidly than onewhich is dry,and
partly also perhaps from the increased
action of the absorbent vessels which
always accompanies moisture, that the
lymphatic system predominates among
the inhabitants of marshy and humid
districts, as has long been remarked of
the Dutch. Malaria prevails chiefly
in situations and seasons in which the
air is loaded with moisture, and it is
most dangerous when the power of
resistance is least, as during sleep
or fasting. At such times the pro-
bability of its Leing received into
the system by cutaneous absorption is

necessity of endeavouring to protect
ourselves from its influence by warm
woollen clothing becomes most urgent.
When the skin is warm and its exha-
lations are abundant, the body is sur-
rounded by a vapory layer of perspira-
tionwhich shields it against the contact
of malaria; and no reciprocal action
between the fluids of the body and the
moisture of the air can take place,
either on the surface of the skin or in
the perspiratory ducts, because the
constant flow of the perspiration pre-
vents the air from resting on the
surface, or penetrating into the ducts,
But when a chill or any other de-
pressing cause has checked the flow
of the cutaneons exhalations, the air
is allowed to rest in contact with the
skin, and miasmata are then Cu-
liarly apt to be absorbed and to pro-
duce disease. In the army and navy,
accordingly, where practical experi-
ence is most followed, the utmost at-
tention is now paid to enforcing the
use of flannel and sufficient clothing
as a protection against fever, dysen-
tery, and other diseases, particularly
in unhealthy climates. In the pre-
vention of cholera, flannel was decid-
edly useful®

From grouping all the constituent
parts of the skin into one whole, and
perceiving so many operations con-
nected with that tegument, some may
be apt to suppose it an exception to
the principle, that no single part ean
execute more than one speecial func-
tion. In reality, however, it is only
by taking the guidance of this prin-
ciple that we can extricate ourselves
from the apparent confusion. We
have already seen that exhalation and
absorption are connected with the vas-

cular tissues of the skin, and on farther !

examination we shall now find the

® In Dr Madden's work on Cutaneous
Absorption, Mr Wilson's on the Mannge-
ment of the Skin, and also in two excellent
articles on the Skin in Nos. IV. and XIL
of the British and Foreign Medical Review,
the reader will find additional information
concerning the structure and functions of
the skin, and especialy, on the subject of
its absorbing power. n
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SENSITIVE NERVES OF THE SKIN.

office of Touch or Feeling intrusted
exclusively to another constituent
part, the nervous; for, in serving as
the instrument of Sensation, the skin
acts in no other way than by affording
a suitable surface for the distribution
and protection of the merves which
receive and transmit to the brain and
mind the impressions made on them
by external bodies. In this respect
the skin resembles the other organs of
sense, in all of which the nerve is the
true instrument of the senze. The eye,
the ear, the nose, and the skin, are
simply structures fitted to bring the
nerve into relation with light, sound,
smell, and external bodies, by which
these organs are respectively affected:
—and they differ from each other only
because sound differs from eolour, co-
lour from smell, and smell from rough-
ness or smoothness ; and because sound
or colour can be taken cognizance of
by its own nerve, only when the latter
is provided with an apparatus fit to be
acted upon by the vibrations of the
air, or by the rays of light. In every
instance, it is the external object acting
upon « nerve which gives rise to the
impression received from the organs
of sense.

The skin being the seat, and the
nerve the immediate instrument, of
sensation or sengibility, it becomes an
object of interest to ascertain in what
manner the nerve is so distributed over
the skin, as to enable it to come into
contact with external bodies without
the risk of sustaiping injury from their
roughness or hardness.

We have already seen, in a general
way, that this is done by the papille
(fig. 1, d, page 25), which in their sim-
plest form consist of loops of a single
nerve and artery, doubled upon them-
selves, and covered by an investing
membrane, But in situations where
increased sensibility is required, the
papille are larger, and are composed
of a number of nervous and arterial
branches, bound up together, and form-
ing small cones. The bases of these
cones rest on the dermis, and their
apices penetrate into the epidermis
like a sword into its sheath, so that the
depressions on the internal surface of

the epidermis represent exactly the |{ §/
number and disposition of the papille. {{ ||
By this arrangement, the tactile extre-
mity of the nerve which enters into
the papilla, is allowed to come into
more direct contact with the external
objects which it is intended to recog-
nise, and thus to appreciate them more
correctly,. Touch is exercised by
thousands of these little organs, all
placed side by side, as it were, and
communicating together by means of
the nervous network spread over the
whole surface of the body from one
papilla to another ; and the proof that
the nerve really penetrates into the
papilla is, that although the epider-
mis may be removed with impunity, |
acute pain is felt the moment the pa-
pilla itself is injured. Ewven the mere
contact of the air causes pain when
the protecting epidermis is removed.
The papille are dependent for their
life and action on a constant supply of
blood. When the surface of the body
is warm, and its circulation active, [}
touch and sensation are acute, because
the nerves then receive abundance of |
stimulating blood. Butwhen theskin is 1
chilled, and its circulation nearly stag- | I‘
I
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nant, sensation becomes so blunt that |
wounds may be inflicted without ex- |
citing pain; because then the nervous i'h
papille, being imperfectly supplied |
with blood, can no longer act with |
readiness or vigour. The cutaneous ||
nervous expansion thus constitutes one |
of the most important tissues of the |
body. It forms the peripheral extre-
mity of the nervous system, on which |
external agents act,—through which

the mind is made cognizant of exter- ""
nal objects in contact with the skin, |
and thus far is put in relation with the 1/
external world. If the senssibility of |
the skin were destroyed, man would be |
comparatively helpless. He could feel |
neither heat nor eold; he could not ||
walk, for he could not tell, except by {|
the eye, when his feet touched the

ground ; he could not write, for he
would not know that his fingers held |
the pen. An ass, in which the nerve

that bestows sensation on the lips was
cut, left its oats untasted, because it
no longer felt the wonted impression,
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and did not know when its lips came
in contact with the food.

Such being a chief purpose of the
skin, it follows that every part of it,

| however remote, must be provided

with filaments from the nerves of sen-
sation, that we may become imme-
diately sensible of the presence and
action of external bodies. If any part
were destitute of this property, its

| texture and vitality might be destroy-

ed without our being conscious of the
fact; whereas, in consequence of this

vision of sensitive nerves, no object
can touch the skin without our being
instantly made aware of its presence
and properties. A case published by
Dr Yellowly, in the third volume of
the Medico-Chirurgical Transactions,
illustrates in a striking manner the
great utility of these nerves in warn-
ing us of danger. He says: “ The
patient’s hands up to the wrists, and
the feet half way up the legs, are per-
feetly insensible to any species of in-

{ jury, as cutting, pinching, scratching,

or burning. Le accidentally put one
of his feet, some time ago, into boiling
water, but was no otherwise aware of
the high temperature than by finding
the whole surface a complete blister
on removing it.”

While, however, sensation is com-
mon to the whole surface of the body,

' there are parts of the skin more pecu-

liarly destined by Nature for the exer-
gise of Touch, and for the appreciation
of all the qualities of which it is cog-
nizant. Such are the hands and tongue
in man, the proboscis in the elephant,
the tail in some of the monkey tribes,
and the tentacula in fishes. This was
shewn experimentally by Weber, who
found that the points of a pair of
ecompasses required to be separated
only half a line to produce two im-

| pressions on the tongue, while a se-
| paration of one line was necessary

for the tips of the fingers, of ten lines
for the skin of the forehead, and of
thirty for that of the middle of the

| arm.* Now, in accordance with the
| explanation given of the dependence
| of sensation upon nervous endowment,

& Miiller's Avchiv, 1833, p. 152.
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it is remarkable that all the parts
destined for this special exercise of
Touch, receive the most abundant sup-
ply of sensitive nerves. Thus, the
nerves going to the hand and arm,
the most perfect instruments of this
gense in man, have their dorsal or
sentient roots five times larger than
those which are destined to duce
motion ; and, in like manner, the
nerve supplying the tactile extremity
of the proboscis of the elephant, ex-
ceeds in size the united volume of all
its muscular nerves, On the other
hand, in animals covered with hair
or feathers, whose sense of Feeling
is comparatively defective, the muscu-
lar nerves far exceed in size those of
sensation ; and wherever Nature has
endowed any particular part with
acute sensibility, she is invariably
found to have distributed to that part,
and to it alone, & proportionally high
nervous endowment. In man the
papille vary in size in different ‘parts
of the body. They are largest and
most numerous on the tongue, the fin-
gers, the palm of the hand, and sole
of the foot, where sensation is most
acute ; and they may be distinetly seen
on the hand, running in irregular
ridges, each ridge containing two pa-
rallel rows of papille, between which
are the duets of the perspiratory glands
(fig. 1, 4.) On the skin of the scalp,
on the other hand, they are s0 small
and wide apart that Professor Gurlt
had difficulty in detecting them. In
fishes, no nervous papille can be dis-
covered on the surface of the skin;
but many of them have tentacula or
projections generally about the mouth,
for the special purpose of exercising
Touch,and these are always plentifully
supplied with branches from the fifth
pair of nerves.

The nervous tissue of the skin is
thus not only an important instru-
ment for receiving and conveying to
the mind accurate impressions in re-
gard to the properties of external ob-
Jects, but it is even essential to our
continued existence. The pain which
is caused by injuries is no doubt very
disagreeable ; but in its uses it is
a positive blessing,. by warning us

X —-———
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CONDITIONS OF HEALTHY SENSATION IN THE SKIN.

against the danger, and even certain
destruction, which would speedily
overtake us if we had no such moni-
tor at hand. If there were no nerves
on the surface to communicate to us
a lively impression of cold, we might
inadvertently remain inactive in a
temperature which would not only
suspend perspiration, but benumb the
powers of life; or we might approach
so near the fire or boiling fluids, as to
destroy the organization, without be-
ing conscious of the fact. Whereas,
through the kind interposition of the
nerves, we cannot, when perspiring
freely, be exposed to the cold air,
without experiencing an unpleasant
sensation, which impels us to attend
to our safety, and to keep up our
heat either by additional eclothing
or by active exercise. When both
the nervous and the vascular parts of
the skin are in healthy action, there is
felt over the body a pleasant warmth,
which is generally accompanied by an
agreeable consciousness of active exist-
ence, the very opposite of the low and
languid depression so often attendant
upon continued defective action in the
gkin.

For the due exercise of Sensation,
the nerves must be in a proper state
of health. If, for example, the cuticle
protecting the nervous papille be ab-
raded, or removed by vesication, the
naked nerves will be too powerfully
stimulated by the contact of external
bodies, and, instead of receiving and
transmitting the usual impressions of
heat, cold, hardness, &ec., they will
communicate . scarcely any feeling
except that of pain. If, on the other
hand, the cuticle become thickened by
hard labour, the impression made on
the nerves will be proportionally les-
gened, and little information be con-
veyed by them to the mind.

I have already remarked that a due
supply of arterial blood is another re-
quisite for the action of the nerves of
sensation, and that if they be deprived
of this (as by exposing the body to a
degree of cold sufficient to drive the
blood from the surface), the merves
will become almost insensible, and

- severe wounds may be received with-

out the individual being conscious of
the accident, or fecling the slightest
pain. For the same reason, severe
cold ceases after a certain time to be
painful, and death ensues like deep
sleep and without suffering. But when
a frozen limb is thawed, and the re-
turning eirculation begins to set the
nerves in action, suffering forthwith
commences, and there is much risk
that inflammation will arise from the
over-action. The same phenomena,
in an inferior degree, must be fami-
liar to every one, in the tingling so
commonly complained of on heating
cold hands or feet too rapidly at a
good fire—a symptom produced by the
return of the blood stimulating the
nerves to undue action. The benumb-
ing effects of cold have recently been
turned to practical aceount by Dr
James Arnott of Brighton in perform-
ing some of the minor operations of
surgery.® A pig's bladder containing
water is placed over the intended site
of the operacion, and ice and after-
wards salt are gradually added, so
that the temperature may be slowly
reduced, in order to guard against sub-
sequent reaction. Fifteen or twenty
minutes are generally sufficient to
produce an amount of insensibility
capable of allowing a square inch of
skin to be dissected off, or a seton to
be passed, without producing pain;
but future experience must shew if
this procedure can be adopted with-
out fear of subsequent inflammation
from vascular reaction.

It is the nervous tissue of the skin
which takes cognizance of the tem-
perature of surrounding bodics, and
imparts to us the sensations of warmth
and coldness. In the present state of
our physiological knowledge, we can-
not distinguish any difference in the

physical properties of the sensitive

e e

nerves which supply the skin, and |

those which confer sensation on the
museles and other internal structures
of the body.

Weber shew that some difference must

exist ; as only the nerves of touch— [}
that iz, those of the skin and mouth— ’-I'

& Lancet, July 22,1848,

But the experiments of ||
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are capable of recognising heat and
eold. When plates of metal, heated to
different degrees, were applied to a
part of the surface of the body where
the skin had been disorganized by
burns and its vestoration was still in-
eomplete, he found that the subject of
the experiment could not tell whether
the metal was hot or cold, although
he was conscious of pain when its tem-
perature somewhat exceeded 120° F *
It is probable that this difference of
the power of sensation arises from some
modifieation which the peripheral ex-
tremities of the cutaneous nerves un-
dergo in the papilla.
In the healthy state, the sensation
is a correct index of the real tempera-
ture ; but in disease, we often com-
plain of cold and shivering when the
skin is positively warmer than natu-
' ral. In this way, people whose di-
| gestion and circulation are feeble

cold feet, where others experience no
such sensations. Kxercise dissipates
this feeling by exciting the functions
of respiration and circulation, pro-
pelling the blood to the surface, and
, thereby increasing the action of the
cutaneous vessels and nerves.

Some mental emotions affect the skin
and its functions much in the same
way as cold. Thus grief, fear, and
other depressing passions, diminish
respiration and the afflux of arterial
blood, and consequently render the
gkin pale, check perspiration, and im-
pair nervous action ; while rage and
other violent passions, by augment-

blood, elevate the temperature of the
surface, and give rise to the red flush,
fulness, and tension, so characteristic
of excitement. Sometimes, indeed,
the effeet of mental emotions on the
gkin is so great as to induce disease,
In speaking of impetigo, Dr Bateman
mentions two gentlemen in whom the
eruption arose from * great alarm and
agitation of mind ;” and adds, that he
“ witnessed some time ago the extra-
ordinary influence of mental alarm on
the cutaneous circulation, in a poor

 Miiller’s Archiv, 1849, p. 273,

complain habitually of cold, and of

ing respiration and the afflux of

woman who became a patient of the
Public Dispensary. A sudden uni-
versal anasarca (dropsy under the
skin) followed, in one night, the shock
oceasioned by the loss of a small sum
of money, which was all she possess-
ed.”* Facts like these establish a
connection between the brain and the
skin, which it is important not to over-
look.

The reverse influence which the
condition of the nervous matter dis-
tributed over the surface of the body
exerts on the rest of the system is also
well known, and is exemplified in the
effects of exposure to intense cold.
The first sensation of chill excited in
the nerves of the skin is quickly sue-
ceeded by that of numbness and in-
sensibility ; and if the exposure is
continued, the impression is speedily
communicated to the brain, and con-
fusion of mind, followed ultimately
by death, comes on. When, on the
other hand, as in tropical climates,
the surface is relaxed by excessive
heat, the brain speedily participates in
the relaxation, and the mind becomes
unfit for sustained or vigorous action.

Invalids and literary men often
suffer severely from excess of action
in the brain, and deficiency of action
in the nerves of the skin and remoter
organs. The nervous stimulus and
action which are essential to digestion
and to the health and warmth of the
skin, eannot be kept up when the
brain is too exclusively exercised in
thinking or feeling ; and from want
of a sufficiency of this stimulus the
tone of the digestive and cutaneous
organs is greatly reduced ; the sar-
face of the body becomes cold, shrunk,
and uncomfortable, and the individual
is subject to annoyance and painful
sensations from trifles which formerly
gave pleasure. Bad digestion and
deficient warmth of surface are thus
proverbially complained of among
literary and sedentary persons, and
cannot be removed without exciting
the nervous and vascular functions of
the skin, and diminishing those of the
brain.

# Rateman on Cntaneous Diseases, p. 150,
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Before terminating our deseription
of the skin, it is proper to add a few
words on its ornamental appendage,
the hair. In fig. 2, page 43, the hair,
¢, is seen originating in a bulbous
swelling, d, at the bottom of a follicle
deeply implanted in the skin, @ Ea ef,
and frequently penetrating a consider-
able way into the adipose tissue be-
neath. It receives additions to 1its
substance by the bulb, and is slowly
pushed upwards as the fresh deposit is
made at its base. Before reaching the
surface it is lubricated by the secre-
tions of the oil-glands, & i k, which, as
we have already seen, do not consti-
tute an independent apparatus, but
are always associated with the hair.
The size of the glands bears no con-
stant relation to that of the hair; they
are often largely developed in associa-
tion with the finest down, as on the
nose and female lip. In enfeebled
states of the system the hair is apt to
become dry and harsh from deficiency
of the oily secretion, and not unfre-
quently falls out from imperfect nu-
trition after fevers and other severe
maladies. In advanced life the hair
of the scalp is often lost from atrophy
of the hair-tubes, while, on the con-
trary, the fine downy hairs occasionally
acquire increased development, as in
the beard and mustaches which some-
times make their unwelcome appear-
ance on the female face. It isa curi-
ous faet that baldness of the scalp is
much more frequent in men than in
women ; one cause of which, probably,
is the use of waterproof hats, which
impede the exhalations from the skin,
and go derange the nutrition of the
hair. The use of caps, again, may
produce the same effect by causing re-
laxation and atrophy of the hair-tubes.
It is at all events remarkable that the
hair is generally persistent on those
parts of the scalp which the head-dress
does not cover, and this even when
the rest of the head is perfectly bald.

CHAFTER V.

CONDITIONS OF HEALTH OF THE 8KIN,
AND ITS INFLUENCE ON THE GENE=
BEAL SYSTEM.

Froy the foregoing exposition of
the structure and functions of the skin,
the principles on which its physiclogi-
cal management should be conducted
will be sufficiently apparent. But as
knowledge becomes valuable only in
proportion as it is rendered subservi-
ent to the improvement and happi-
ness of man, I shall offer no apology
for now directing the attention of the
reader to some of the advantages which
may be derived from the practical ap-
plication of the information which has
just been communicated.

Taking thenatural constitution of the
skin for our guide, we must infer that
the conditions essential to its healthy
action are, first, that o free and equal
circulation of blood shall take place
over every part of its surface ; secondly,
that a free and equal perspiration shall
be kept up in every part, in due re-
lation to the circumstances in which
the individual is placed ; thirdly, that
the residuwm, or remains of the per-
spired matter, and all external impu-
rities accidentally deposited on the
surface of the body, shall be scrupu-
lously and timeously removed; and,
lastly, that the contact of noxious
substances likely to be absorbed by
the skin should be carefully avoided
and removed. |

As the means which are most effec-
tual in ensuring a free and equal
circulation of blood over the whole
surface of the skin, are at the same
time more or less directly efficacious in
keeping up a due degree of perspira-
tion, and in remdving impurities from
the surface, I shall, to avoid unneces-
sary repetition, treat of them together,
in relation toall these purposes. Those
among them which chiefly require our
attention, are bodily exercise, suitable
clothing, friction, and bathing.

The temperature of the surface is a
pretty good test of the state of the
cutaneous circulationand perspiration.
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i. When the skin is comfortably warm,
| its depth of colour, pleasant softness,

| and moisture, indicate that the blood

circulates freely through its minuter
spiration is
en, on the
| other hand, the surface is chilled and
| pale, we may be sure that its circula-
| tion is inactive, and perspiration de-
ficient. Hence, the proper regulation
of its temperature is, in one sense, the

its health ; because when this is effect-
ed, it is almost infallibly certain that
all the other cutaneous functions are
adequately performed.

The influence of bodily inactivity
in impairing free action of the skin
and causing a sensation of chill, is both
striking and easily explained. Ani-
| mal heat proceeds from the combina-
| tion (or, as it ms{ be termed, the

burning) of the carbon and hydrogen
| of the blood with the oxygen of the
air inhaled during respiration; just
| as heat is generated during the more
| rapid combustion of carbon in the open
| air. When the combustion goes on
actively, much heat is of course gene-
rated, and the body becomes warm.
| When it goes on slowly, little heat is

uced, and consequently a sensation
of chill is felt. But in the animal
system, as well as in the physical
world, the activity of the combustion®
depends, first, on the supply of fuel,
and, secondly, on that of pure air.
When these are at their maximum,
heat is generated most rapidly. Now,
speaking in a general sense, the food
constitutes the fuel necessary for the

uction of animal heat, and which,
after being converted into blood, is car-
ried to all of the body ; while the
air inhaled in breathing is the source
from which the ox]rien necessary for
the combustion is supplied. Conse-

* The term combustion does not here
imply the direct combination of the oxygen
of the air with the hydrogen and carbon of
the blood to form water and carbonic
acid. Before this last step is arrived at, a
long series of intermediate compounds are
formed, which are classed under the some-
what vague titleof the produetsof the chemico-
vital trangformations of the organism.

first requisite to the preservation of

quently, whatever gives keenness to

the appetite, and produces free and

deep respiration, and stimulates the
circulation of the blood, furnishes all
the conditions necessary for the rapid
ceneration of animal heat. Mental
excitement, and bodily exercise in a
pure bracing atmosphere, are pre-
cisely the ecircumstances which pro-
duce the effects required; and hence

their well-known influence in promot-

ing warmth, health, and comfort. On
the contrary, whatever impairs the
appetite, obstructs the circulation, or
weakens respiration, tends in an equal
degree to lower the heat-producing
power. For example, all these effects
follow indulgence in mental sloth and
bodily inactivity, and breathing an
impure air ; and hence the chill
and impaired digestion which are so
commonly the accompaniments of se-
dentary habits. Inadequate clothing
acts somewhat in the same mannper.
The heat-producing power of the body
being limited, protection by clothing
is required to prevent the too rapid
dissipation of the caloric in a cold
atmosphere ; and consequently the
warmest clothing is always required
when the calorific power is most feeble.
This is the reason why active well-fed
men, living much in the open air,
are capable of sustaining uninjured,
though without any unusual covering,
a degree of cold almost sufficient to
destroy an ill-fed and sedentary ar-
tisan, living habitually in a vitiated
atmosphere.

From the foregoing general ex-
planation of the sources of animal heat,
and their close dependence on the
amount of exercise and nourishment,
and the purity of the respired air, the
reader will easily understand the im-
portant bearing which the same condi-
tions have on the healthy action of the
skin, and will perceive why a person
with impaired digestion, or insuffi-
ciently supplied with food and exer-
cise, should suffer habitually from a
dry chilly skin and cold feet ; and why
a genial glow and soft skin should be
enjoyed, when the mode of life is such
as to fulfil the conditions under which
only they can oceur. Into this subject,
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however, I deed not enter at present,
as in a subsequent chapter I shall have
ocecasion to treat very fully of exercise
and its effects on the general health.
It is enough in the mean time to have
indicated that regular bodily activity
is as necessary for the proper perfor-
mance of the functions of the skin, as
for the due action of all other parts of
our organism.

Asman lives in an atmosphere gene-
rally many degrees colder than his
own body, the means of preventing
his being cooled down too rapidly are
forcibly pressed on his attention ; and
as the skin is the mopst exposed part,
these means must apply chiefly to its
protection. Hence the necessity for
clothing, especially in temperate and
cold elimates ; and hence the influence
of unsuitable or inadequate clothing in
impairing, and of suitable clothing in
protecting and restoring, the functions
of the skin, at all ages, in all ranks of
society, and in all seasomns. In in-
fancy, and especially among the poor,
want of proper clothing, and the con-
sequent exposure to cold, are frequent
causes of death, and still more fre-
quent causes of sickness. I'rom the Re-
ports of the Registrar-General of Births,
Deathe, and Marriages in England for
1838-0, confirmed by the subsequent
returns, it appears that one-third of all
the deaths registered, or 343 per 1000,
oceur under three years of age.
inquiry, it is found that the propor-
tion of such deaths among the poor is
far greater than among the middle
and richer classes. A very influential,
although by no means the only, cause
of this excess among the poor, is the
inadequate protection afforded to the
new-born infant against the effects of
the sudden transition which it makes
in passing from a high and almost un-
varying temperature in the mother’s
womb, to one greatly inferior and con-
stantly liable to change. But this phy-
sical difference is of smull consequence
when compared with that which en-
sues in the vital actions of the body.
Hitherto the temperature of the in-

fant has been supported by thechemico- | the infant is carried

vital metamorphoses of the moiher,
but now it is suddenly called upon to

generate its own heat. For this pur-
pose a new set of vital actions, of which
respiration is the chief, is immediately
called into play. At first, however,
the powers of life are feeble, and few
animals, as has been shewn by Dr
Edwards, are capable at birth of sus-
taining their temperature unaided.
The skin, from prolonged contact with
a warm medium, is then extremely
delicate and vascular, and highly sus-
ceptible of impressions—so much so,
that cases have occurred in which a
leech-bite has eaused a fatal hamo--
rrhage. The circulation is, in fact, ina
great measure cutaneous; for the lungs,
the stomach, the liver, and the kidneys,
are as yet newly brought into activity,
and feeble in their functions. If the
infant, then, be rashly exposed to a
cold atmosphere, the mass of blood
previously circulating on the surface
of the body is immediately driven
inwards by the contraction of the
cutaneous vessels, and, by deranging
the action of the internal organs, gives
rise to fever, bowel-complaints, inflam-
mation, eroup, or convulsions, which
sooner or later extinguish life. Hence
warm and light clothing is indispen-
gable in infancy, and especially during
the winter and spring months; and
if, under a groundless expectation of
hardening the constitution, the infant

| be daily plunged into cold water at
On |

that tender age, or rashly exposed to

the open air during very cold weather, |

or to currents from doors or windows,
the consequences can scarcely be other-
wise than injurious.

In my Treatize on the Physiological
and Moral Management of Infancy, I
have entered intosome details in proof
of the great influence of cold on infant
mortality, and particularly of that
arising from a faw in France, which
requires newly-born children to be
carried to the office of the maire to be
registered—a custom which Dr Ed-
wards has shewn to be productive of
a rate of mortality directly propor-
tioned to the coldness of the season
and climate, and to the distance which
from the parent’s
house. What more striking proof than
this can be required of the evils arising

i B P I SO ST
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from the ignorance of legizlators in
regard to the eonstitution of the human
body # No man who understood phy-
| siology could ever have sanctioned a

law, the practical effect of which is to
consign annually so many victims to
an untimely grave. The influence of
cold on a large secale is strikingly
shewn by the statistical researches of
M. Herrmann on the mortality of
Russia, where, according to him, of
every 100 deaths, no less than 60 are
those of infants, M. Quetelet likewise
has pointed out, that in Belgium two
infants die in January for one that
dies in July.®*

Many parents, however, from over-
anxiety to aveid one form of evil, run
blindfold into another scarcely less
pernicious, and not only envelop in-
fants in innumerable folds of warm
| clothing, but keep them confined to
very hot and close rooms. 1t would
be well for them to recollect that ex-
tremes are always hurtful, and that
the constitution may be enfeebled, and
disease induced, by too much heat and
clothing, and too close an atmosphere,
as effectually as by cold and currents
of air. The skin, thus opened and
relaxed, perspires too easily, and is
readily affected by the slightest varia-
tions of temperature; whence arise
those very colds and other ailments
which it is the chief intention to guard
against, while the internal organs, be-
ing at the snme time deprived of their
fair proportion of blood, become en-
feebled, and afford inadequate nourish-
ment and support to the rest of the
body.

But it is not in infancy alone that
gickness and mortality arise from the
habitually imperfect regulation of the
temperature of the skin. In youth,
and especially during the debility
arising from rapid growth, the proper
regulation of the clothing demands
more attention than is generally be-
stowed on it. Many delicate children
suffer in winter from being allowed to
go about within-doors with bare necks,

& Nouveanx Klémens d"Hygiéne, par
Charles Londe, 34 ed., vol. i., p. 47. DParis,
1547.

arms, and legs; although their deli-
cate appearance furnishes ample in-
dication of the mischief thus produced,
and their fregquent attacks of illness
might prove a warning even to unre-
flecting parents. Thisplan is resorted
to by way of hardening the consti-
tution, and instances of very robust
children so treated are pointed to as
proofs of its success. But the parent
too often overlooks the fact that such
children generally derive their vigour
from the possession of an originally
sound constitution, and that it is this
circumstance alone which enables them
to withstand, and perhaps even derive
benefit from, the exposure to which
they are subjected. But it is a very
different thing, and the results are
very different, when we apply the same
discipline to a child of feeble stamina,
Instead of strengthening its constitu-
tion, we are much more likely to brin
about its premature death, or at al
events to increase its delicacy and
liability to disease.

A similar error from a similar mo-
tive is often committed at a later age
by young people themselves. I have
known many young persons, of both
sexes, under this delusion go habitu-
ally about in winter and in cold weather
with a dress light and airy enough for
a northern summer, They thought
it m:mli and becoming to do so; but
those who were not very strongly con-
stituted suffered a severe penalty for
their folly. The necessary effect of a
deficient circulation in the skin, is, as
we formerly said, to throw a dispro-
portionate mass of blood inwards; and
when this condition exists, insufficient
clothing perpetuates the evil, internal
disease is generated, and health is per-
haps irrecoverably lost before any ap-
prehension of danger is felt. Insuifi- |
cient clothing not only exposes the
wearer to all the risk of sudden changes
of temperature, but is still more dan-
gerous (becausein a degreeless marked,
and therefore less apt to excite atten-
tion till the evil be incurred), when of
that kind which, while it is warm
enough to guard the body against ex-
tremecold, is inadequate to preserve the
skin at its natural heat. Many youths |
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—particularly females, and those whose
occupations are sedentary—pass days,
and weeks, and months, without ever
experiencing the pleasant glow and
warmth of a healthy skin, and are
habitually complaining of chilliness of
the surface, cold feet, and other symp-
toms of deficient cutaneous circulation,
Their suffering, unfortunately, does
not stop here; for the unequal distri-
bution of the blood and lowered vitality
too often, by insensible degrees, lay the
foundation of tubercles in the lungs,
' and of other maladies, which shew
themselves only when arrived at an
incurable stage. Young persons of a
consumptive habit will generally be
found to complain of this increased
sensibility to cold, and to exhibit the
usual symptoms of internal congestion
and impaired nutrition, even before
they become subject to those slight
catarrhal attacks which are so often
the immediate precursors, or rather
the first stages, of pulmonary consump-
tion. All who value health, and have
common sense and resolutiom, will
therefore take warning from signs like
these, and never rest till equilibrium
of action be restored. For this pur-
pose, warm clothing, exercise in the
open air, and regular daily friction
with a hair-glove or flesh-brush, are
excellently adapted, and should be
diligently pursued.
It is true that in youth the skin has
a more vigorous constitution than in
infancy ; and that the several animal
functions being now more equally bal-
anced, the system is less susceptible of
disorder from external causes, and can
endure with impunity changes of tem-
perature which at either an earlier or
a more advancedage wouldhave proved
highly injurious. It is true, also, that
the activity and restless energy of
youth tend to keep up a free and equal
circulation even in the remotest parts
of the body, and that this free circula-
tion tends in its turn to maintain an
equality of temperature in them all.
Cold bathing and lighter clothing,
therefore, may now be resorted to with
a rational prospect of advantage, pro-
vided they be properly regulated and
duly proportioned to the state of the

individual, But when, from a weak
constitution or unusual susceptibility, the
skin is not endowed with suficient vitality
to originate the neccssary reaction which
alone renders these means safe and pro-
per,—when they produce an abiding
sense of chillingss, however slight in
degree,—we may rest asswred that mis-
chief will inevitably follow at a greater
or shorter distance of time from persever-
ing in their use; and accordingly we
should at once either modify or discon-
tinue them,

In seminaries for the young, and es-
pecially in boarding-schools, great mis-
chief is often inflicted from inattention
to this guiding principle. I have
known many instances in which deli-
cate young girls have suffered seriously
and permanently from being confined
to cold rooms in winter, with little or
no fire, and with nothing beyond their
ordinary in-door clething, and, at the
same time, on account of the weather,
not allowed any active exercise in the
open air by which their natural heat
could be increased. The consequence
has been a state of habitual suffering
during many months of the year, a
lowered tone of health, a retarded de-
velopment of the constitution, a cold
paleness of the surface and extremities,
often accompanied by chilblains, and a
spiritless languor of mind, which forms
a striking contrast to the natural vi-
vacity of youth. These evils, too, it
is well to remark, are not inflicted from
design, or even from carelessness. In
most instances they spring from igno-
rance alone, and from a wish to harden
the constitution, which they are in re-
ality calculated to destroy. In board-
ing-schools for boys, I have known the
same pernicious principles acted upon,
and with lamentable consequences; but
in them the evil is, to some extent,
counteracted by the restlessness and
craving for active exercise in the open
air, which at that age can scarcely be
repressed under any system of prohibi-
tive discipline. A moderate acquaint-
ance with physiology on the part of
teachers would save them from this
destructive error.

Habitual coldness of the feet is an-
other sourceof suffering and bad health,

——
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| both in schools and in general society ;
| and in both it arises chiefly from in-
| activity or indolence. Seden fe-
{ || males, literary men, clerks, &c., almost
| invariably suffer from this cause ; and,
| in schools, even the g}ung suffer from

not being allowed sufficient exercise in
| active sports to circulate their blood.
The formal boarding-school walk of
| half an hour or an hour on jine days,
| i3 a mere dull shadow of what exercise
I{]l ought to be in youth, and is of no avail
| in infusing warmth and vigour into
| chilblained hands and feet. The pro-
{ duction of heat stands in direct rela-
| tion to the absorption of oxygen by the
l{ lungs and the quantity of carbonicacid
| and water thrown off by them and
| the skin. Valentin has shewn by ex-
{ periment that slow sauntering exer-
| cise does not increase the pulmonary
| and cutaneous excretions, and conse-
| quently that it does not favour the
- vital metamorphoses on which the pro-
| duction of the animal heat depends.*
| But of this subject I shall have occa-
| sion to speak again in another chapter.
| In the mean time, I shall only caution
| the er as to the use, or rather abuse,
| of artificial means for supporting the
temperature of the body, and in par-

| commonly resorted to, to impart heat
| to the feet when in bed. Like all other
| substitutes for the operations of nature,
| warm bottles fail in the purpose for
| which they are used, and tend to ag-

vate the evil. Instead of promot-
E; a healthier circulation through the
vessels of the feet, they weaken by re-
| laxing them, and leave them less able
than before to generate natural heat.

| in contact with the feet for hours every
| might acts on precisely the same prin-
§l ciple, and proves scarcely less injuri-
| ous. Bytheirm%ulsrityofcimulatiun
Q! which it brings about, it induces flush-

| ing and headach, while it does not
'l correct the cause of the coldness of the

' feet. In females, accordingly, it often
'\ produces a local weakness and dis-

# Lehrbuch, vol. i, p. 279.

charge altogether incompatible with
health. To remove such coldness, ex-
ercise, friction, and proper attention
to diet and to the bowels, are the most
effectual means; and, in addition to
these, the use of the cold salt water
foot-bath, for two or three minutes at
a time, once or even twice a-day, will
be very serviceable, by invigoratin
the circulation, and exciting a healthﬁ
reaction similar to the glow whic
comes on after sea-bathing., But to
effect this in very languid constitutions,
the physician generally finds it neces-
sary to enjoin a smart walk immedi-
ately after the foot-bath. It is to the
reaction induced by exercise after the
application of cold, that hydropathy is
indebted for many of its cures. The
only legitimate use of hot-water bottles
is to air or moderately warm the sheets,
by placing two or three of them in
different parts of the bed late in the
afternoon, and having them removed
at least an hour before going to bed.
But even this indulgence should be re-
sorted to only in aid of better means,
and when there is positive necessity
for external warmth. The plan of go-
ing to sleep with the feet in contact
with a warm bottle is a very bad one,
and ought never to be adopted as a
habit.

The inactivity implied in a seden-
tary mode of life leads to another
abuse, against which every one should

. I allude to the overheating of
sitting and bed-rooms by large fires or
stoves. External heat thus applied
invariably diminishes the heat-pro-
ducing power of the animal system,
and, as 4 necessary consequence, ren-
ders it more and more dependent on
external warmth at the expense of in-
creasing debility and susceptibility of
cold. We shall afterwards see that
the power of generating heat is much
greater in winter than in summer, and
that Nature has thus endowed the or-

nism with the means of accommo-
ﬂtin itself to the change of seasons.
But if the body be accustomed to de-
pend too much on an artificial tem-
perature, its power of generating heat
is weakened, and it becomes unable to
resist the effects of exposure. Many

————
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ersons, when cautioned on this sub-

ject, triumphantly point to a thermo-
meter in the room as indicating a
temperature of perhaps only 65°. Dut
this is a fallacious test. There 18 a
great difference between an equable
temperature of 65° diffused through the
whole air as in summer, and a corres-
ponding temperature in a part of any
room, the air of which is rapidly and
constantly changing. Toraise the ther-
mometer of such a room to G5° in
winter, at the distance of 10 or 15 feet |
from the fire, we must have a heat of |
perhaps 75° nearer the fire, and a |
large quantity of heat must be radi- |
ated from it, and direetly absorbed by
the body. In a room warmed by a
large fire, too, there is constantly a
strong current of air rushing towards
the chimney, to which we have no
parallel in the equable temperature of
a summer-day. But the air thus en-
tering the room from without is neces-
sarily colder by very many degrees |
than the air contained in it; so that,
to keep the thermometer steadily at
65°, we must maintain a fire large
enough to instantly warm that large
mass of cold air. To succeed in this,
however, the fire must be such as to
throw out by radiation and contact a
quantity of heat far beyond what is
present in the same guantity of air at
the same apparent heat in summer,
and by this radiated heat the bedy
is scorched and relaxed. Whereas in
summer, the walls, the furniture, and
the air of the room being all at an
equilibrium of heat, no such eurrent
or rapid loss is going on. The conse-
quence is, that any one in winter
coming from the open air into a room
of a temperature of 65° at ten feet
from the fire, will be apt to exclaim,
How overheated the room is 1-111--_
though those who arc accustomed to it |
may affirm the contrary, and point for |
proof to the thermometer. This sen-

sation of overheating is not the result |

of the mere transition ; for no length |
of time will make the warmth agree-
able to a healthy person of active
habits, and, practically, those who in- |
dulge in the warmth certainly suffer |
all the evils arising from overheated |

e
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rooms. I have so often observed this
that I can speak on the subject with
confidence. For invalids confined to
the house it is a matter of much im-
portance ; and as a general rule, I con-
sider a thermometrical temperature of
55° in winter in a bed-room or sitting-
room, where there is a current of air,
as fu]in;,f equal to a steady temperature
of 65° in summer, and consequently
quite as high as ought ever to be in-
dulged in.*

For a similar reason, while suffi-
ciency of clothing is attended to, ex-
cessive wrapping up must be as care-
fully avoided., Great differences in
the power of generating heat and re-
sisting cold exist in different indivi-
duals, and it would be absurd to apply
the same rules to those who never feel
cold, as to those who are peculiarly
sensitive. The former may be bene-
fited by cold bathing and degrees of

| exposure which would be fatal to the

latter. Much, then, depends on the
natural constitution of the individual
and much on habit ; and the effects of
habit may even, it appears, in some de-
gree become hereditary. Thus, Mr Dar-
winmentions thatat a harbourof Tierra
del Fuego, “a woman, who was suck-
ling a recently-born child, came one
day alongside the vessel, and remained
there out of mere curiosity, whilst the
gleet fell and thawed on her naked
bosom, and on the skin of the naked
baby.”} But the effect of such ex-

= The method usual in this country of
hieating rooms by open fireplaces, is linble
to many objections. They occasion such
sirong draughts of cold air from the door

| aud windows that an equable temperature
cannot be maintained ; while the consump- -

tion of fuel is unnecessarily great, from the
escape by the chimney of the larger portion
of the heat evolved. Buot as onr houses
are generally constructed without any pro-
vision for ventilation, these errors in hent-
ing are in some degree compensated by the
incidental though imperfect introduction of
fresh air, For full details on the subject
we refer to a small work entitled * Practi-
cal Ventilation, &e¢., by Robert Scott Burn; "
Edin. 1350,

t Darwin's Journal of Researches into
the Natural History and Geology of the
Countries visited during the Voyage of the
Beagle, p. 213. London, 1845,
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posure is to produce a hideous race,
stunted in their growth, which * one
can hardly make oneself believe are
fellow-creatures, and inhabitants of
the same world.” 'The rule is, there-
fore, not to dress in an invariable way
in all cases, but to put on clothing in
kind and quantity suficient in the indi-
vidual case to protect the body effectually
Jrom an abiding sensation of cold, how-
ever slight. Warmth, however, must
not be sought for in clothing alone,
which, it ought to be remembered,
serves but to retain heat, not to gene-
rate it. The source of the animal heat
lies in the metamorphoses which the
food and the tissues of the body arein-
cessantly undergoing, and the Creator
has made exercise essential as a means
to produce the healthy performance of
these metamorphoses. Consequently, if
we neglect exercise and seek warmth
in clothing alone, we act at the risk, or
rather with the certainty, of weaken-
ing the body, relaxing the surface,
and rendering the system exiremely
susceptible of injury from the slightest
accidental exposures, or variations of
temperature and moisture. Many good
constitutions are thus ruined,and many
nervous and pulmonary complaints
brought on, to embitter existence, and
to reduce the sufferer to the level of

| hot-house plant.

Female dress errs in one important
particular, even when unexceptionable
in material and quantity. From the
tightness with which it is made to fit
on the upper part of the body, not only
is the insensible perspiration injudi-
ciously and hurtfully confined, but that
free play between the dress and the
skin, which is so beneficial in gently
stimulating the latter by friction at
every movement of the body, is alto-
gether prevented, so that the action of
the cutaneous nerves and vessels, and
consequently the heat generated, are
rendered less than what would result
from the same dress more loosely worn.
Every part and every function are thus
linked so closely with the rest, that
we can neither act wrong as regards
one organ without all suffering, nor
act rightly without all sharing in the
benefit.

We can now appreciate the manner
in which wet and cold feet are so pro-
lific of internal disease, and the cruelty
of fitting up schools and similar places
without making adequate provision for
the welfare of their young oeccupants,
The circumstances in which wet and
cold feet are most apt to cause disease,
are those where the person remains
inactive, and where, consequently,
there is nothing to counterbalance the
unequal flow of blood which then takes
place towards the internal parts; for
it is well known that a person in
ordinary health may walk about or
work in the open air with wet feet for
hours together without injury, pro-
vided he put on dry stockings and
shoes immediately on coming home.
It is therefore not the mere state of
wetness that causes the evil, but the
check to perspiration and the unequal
distribution of blood to which the ae-
companying coldness givesrise, Tam
acquainted with an instance in which
a robust and healthy tradesman, by
incautiously standing when in a state
of profuse perspiration, in the sen for
five minutes in repairing a steam-boat,
brought on severe constitutional dis-
turbance, followed by pulmonary dis-
ease, which confined him to the house
during the whole of jour winters.
Twenty-three years after the cause was
applied,although his health was gradu-
ally improving, he still suffered from
cough and breathlessness, and re-
mained very susceptible of cold and
iliness from every trifling exposure.
This person instantly ehifted himself
on coming out of the water, which at
the time he had been led to believe
was a sufficient precaution. But had
he known something of his bodily
constitution, he would have seen the
danger before he exposed himself to
it, and would have escaped the heavy
suffering which his ignorance brought
upon him.

The risk of injury from cold is very
much increased when there has been
much previous exercise, followed by
exhaustion of the vital powers. Hence
the danger incurred by sportsmen
from wading and getting chilled after
hard exercise, and by tourists in ex-
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posing themselves on the summits of
mountains after a fatiguing ascent.
We are acquainted with a gentleman
who, for the sake of saving a detoar
of a few miles, swam across a lake
after much previous exercise in shoot-
ing, and then waited on the shore for
his less daring companions. The con-
sequence was an attack of rheumatic
fever which confined him to bed for
many months, and the severity of which
made his recovery long appear hope-
less.

The preceding observations refer
chiefly to the fuantity and fitting of
the clothing ; but the material of which
it is composed is also a consideration
of much importance, The principal
requisites are, that the dress shall be,
1st, as light as possible ; 2dly, a bad
conductor of heat, 2o as to afford pro-
tection against sudden changes of tem-
perature ; and, 3dly, of so porous a
nature as to admit of the easy passage
of the insensible perspiration. Of the
various kinds of clothing in common
use, none presents these advantages
combined in so high a degree as flan-
nel ; and consequently, as a general
rule, no other material ean equal it in
suitabieness for being worn in contact
with the skin, which it is our chief
object to protect.

The advantages of wearing flannel
next the skin have been long and fa-
milinrly known, and they are easily
explicable on the principles above ex-
pounded. Being a bad conductor of
heat, flannel prevents that of the ani-
mal economy from being quickly dis-
sipated, and protects the body in a
considerable degree from the injurious
influence of sudden external changes.
From its presenting a rough and un-
even though soft surface to the skin,
every movement of the body in labour
or in exercise, gives, by the consequent
friction, a gentle stimulus to the cu-
taneous vessels and nerves, which
assists their action, and maintains their
functions in health ; and, being at the
same time of a loose and porous tex-
ture, it is eapable of giving a readier
passage to the cutaneous exhalations

than any other material in common

cm—

use—while, from the cellulated strue-
ture of the fibre of the wool, its tissue
does not become saturated with mois-
ture, as is the casewith linen, whenever
there is a flow of perspiration. In
some very delicate constitutions, how-
ever, it proves too irritating to the
skin, and in hot climates is apt to
excite too great a flow of perspiration.
In the former case, fine fleecy hosiery,
and in the latter, cotton, will in gene-
ral be easily endured, and will greatly
conduce to the preservation of health.

Manyare inthe custom of waiting till
winter has fairly set in before begin-
ning to wear flannel. This is a great
error in a variable climate like ours,
especially when the constitution is not
robust. It iz during the swdden changes
from heat to cold, which are so common in
autuinn, before the frame has got inwred
to the reduction of tempevature, that
protection i3 most wanted, and flannel
is most wscful ; and also during the
sudden transitions én spring. Even in
summer the temperature at different
times of the day, and the degrees of
exercise in which we are engaged,
are so very different, that flannel
is then scarcely less valuable as a
protection than during the colder
months of the year. Towards sunset
the air often becomes so cold in sum-
mer after a very warm day, as to cause
a sudden chill to those who are not on
their gunrd against it. This is a fire-
quent occurrence even in the climates
of France and Italy, from the moisture
which is then condensed by the cooling
of the air ; and hence invalids ought
to be particularly cautious not to ex-
pose themselves at this time, as the
chilled skin becomes a ready vehicle
for the absorption of miasmata. Upon
the whole, therefore, I am disposed to
recommend persons of a delicate con-
stitution mot to leave off the usze of
flannel even in summer, but rather,
if they find it too warm, to wear it
over the shirt, instead of under, as in
winter. This will modify its effects,
and at the same time searcely impair
its power of protecting against sudden
changes.

The advantages of flannel as a pre-
servative from disease, in warm as
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well as in cold climates, are now so
well understood, that in the army and
navy its use is cogently, and with the
E;mt propriety, insisted on. Sir
e B , in his valuable
Lectures on. Military Surgery (p. 92),
j| bas some very judicious remarks on
the influence of warm clothing in pre-
serving the health of soldiers. After
adducing the testimony of Sir James
Macgrigor, to shew that in the Penin-
sula the best-clothed regiments were
generelly the most healthy, Sir George
|| mentions that when in India, he had
|| himself a striking proof of the utility
{| of flannel in checking the progress of
1| a most aggravated form of dysentery in
|| the second battalion of the Royals. In
Jl| like manner, Captain Murray, late of
|| H.M.S. Valorous, told me, that he was
|| so strongly impressed by former ex-
|| perience with a sense of the efficacy
|| of the protection afforded by the con-
stant use of flannel next the skin, that
when, on his arrival in England in
Yl December 1823, after two years’ ser-
|| vice amid the icebergs on the coast of
Labrador, the ship was ordered tosail
immediately for the West Indies, he
directed the purser to draw two extra
| flannel shirts and pairs of drawers for
eachman, and instituted aregular daily
inspection to see that they were worn.
These precautions were followed by
the happiest results. He proceeded
|| to his station with a crew of 150 men ;
|| visited almost every island in the
West Indies, and many of the ports
in the Gulf of Mexico; and, notwith-
|| standing the sudden and extreme tran-
gitions from climate to climate, re-
turned to England without the loss of
a single man, or having any sick on
board when he arrived. It would be
ing too far to ascribe this excellent
state of health solely to the use of flan-
|| mel; but there can be little doubt that
| this was ome of the chief causes of
Il Captain Murray's success, Far, how-
| ever,from trusting to it alone, he was
as careful in guarding against other
sources of disease as against varia-
tions in temperature; and with this
view every precaution wasat the same
time used, by lighting stoves between
decks and scrubbing with hot sand, to

e

ensure the most thorough dryness, and
proper means were put in practice to
ﬁumuh cheerfulness among the men.

hen in command of the Recruit gun-
brig, which lay about nine weeks at
Vera Cruz, the same measures pre-
served the health of his crew, when
the other ships of war, anchored
around him, lost svom twenty to fifty
men each.

That the superior health enjoyed by
the crew of the Valorous was attribut-
able chiefly to the means employed by
their humane and intelligent com-
mander, is shewn by the analogy of the |
Recruit ; for although constant com-
munication was kept up between this
vessel and the ships in which sickness
prevailed, and all were exposed to the
same external causes of disease, yet
no case of sickness oceurred on board
of it. TFaets like these are truly in- |
structive, by proving that man pos-
sesses much power of protecting him-
self from injury, whmpha has received
the necessary instruction, and chooses
to adapt his conduet to the circum-
stances in which he is placed.

In further corroboration of the uti-
lity of flannel in preserving health, I
may quote the following remarks by
the late Dr Hope of London. * For
eight or ten years,” says he, “I have
been in the habit of asking the gues- |
tion of all respectable patients of ro-
bust constitution, who had been at- h
tacked with pleurisy, peripneumony,or |
acute rhenmatism, whether they were
in the habit of wearing flannel or not :
to which they generally answered in
the negative—the common reason as-
signed being that they were so much
exposed that they could not venture to
pamper themselves. I recently put
the same question to a London physi-
cian, and he gave the same answer
with a smile and ‘Mﬁ&ﬂar friend, it is
impossible, &ec.” He was attacked
with rigors the same night, and had
a severe rheumatic fever. 1 do not
quote the poorer classes, for they al-
most universally are deterred frmzn
wearing flannel by the expensa,_aud it
is notorious that they are subject to
acute inflammations of all kinds in a
much greater proportion than the

-
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higher classes. Flannel is also highly |

beneficial to chronic affections of the
mucous membrane of the lungs.”*
When, from any reason, flannel or
fieecy hosiery cannot be worn next the
skin, cotton should be preferred to
linen as a substitute. Insummer, it is
true, the latter feels much cooler and
fresher; but from this very quality,
which arises from its being a good con-
ductor of heat, it is less serviceable in
protecting thebody from chills. Besides,
owing to the porous nature of its fibre,
it greedily imbibes the moisture of the
perspiration, and forms a damp cover-

| ing to the body, which readily abstracts

the heat from the surface, and produces
an unpleasant feeling of cold. Checked
perspiration ensues, possibly to be fol-
lowed by inflammatory colds or rheu-
matism. These evils may in a great
measure be guarded against by wear-
ing flannel outside the linen ; but when
this is objected to, as will generally be
the case in warm climates, the best and
mostconvenientzubstitute will be found
in cotton; which possesses the com-
bined advantages of being a bad con-
ductor of heat, and of not imbibing
moisture with the same facility as linen.
Consequently the risk of chill is very
much diminished. 8ilk has likewise
been recommended as a convenient
and pleasant substitute for flannel next
the tkin : it has the advantages of
being a bad conductor of heat, and
having a smaller disposition to absorb
moisture than even cotton. Its greater
price, however, is an obstacle to its
general adoption ; while in very sen-
sitive persons it is said to prove a
source of irritation, and to produce
cutaneous eruptions.t

With regard to the upper clothing,
it is impossible to lay down any fixed
rules : all that can properly be said is,
that it should be light, free, and un-
restrained, and in such quantity as to
afford the necessary protection without
relaxing the surface too much, Tt
ought, therefore, to vary, not only ac-

& Notes on Chronic Pleurisy, by the lnte

| James Hope, M.D.; Med.-Chir. Rev., July

1841, p. 300,
t Wilson on the Skin, 2d ed., p. 146,
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| tion from the skin,

cording to the season and the weather,
but according to the active or passive
state of the wearer. As active exer-
tion is favourable to the production of
animal heat, less clothing is necessary
for walking than for driving or sailing.
For this reason we see the labourer
strip in proportion to the severity of
his toil, while the passive female in a
well-hung carriage lolls wrapped up
in cloaks and furs., But when over-
heated by exercise, we should be care-
ful not to throw aside our wrappings
too suddenly after coming home. The
safest way is to saunter about the room
for a few minutes till the natural heat
be attained, and then to throw off the
superfluous covering ; or when the ex-
ercise has been severe and the under
garments are wet with perspiration,
it is better at once to change them
before a chill ensues. Many suffer from
neglecting these precautions, and blame

the walking out for the cold which |

they caught rather after their return.
In like manner, many injure themselves
in severe weather by getting chilled
before going out, and trusting to sub-
sequent exercise to restore their heat;
whereas going out already cold is the
surest way to get thoroughly chilled,
and to be hurt by it. Those resist
external cold best who leave the house
comfortably warm, and with an active
state of the cutaneous circulation.

To a certain extent the colour of the
clothing must modify its power of pre-
serving the warmth of the body ; but
its heat-retaining quality is so much
more dependent on the texture than
on the colour of the garments, that the
consideration of colour is not one of
much praectical importance.

In aid of the third requisite of cloth-
ing—that it should be sufficiently por-
ous to give easy passage to the insen-
sible perspiration, and sufficiently ab-
sorbent to take up a considerable
portion of moisture when sweating is
induced,—it is necessary that whatever
is worn should be frequently changed,
ventilated, and washed, to free it from
the impurity necessarily arising from
g0 constant and extensive an exhala-
In the case of
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flannel, for example, it is an excellent
plan, instead of wearing the same gar-
ment for several successive days, either
to change it very frequently, or to
make use of two sets of flannel, each
being worn and aired by turns om
every alternate day. A frequent
ehange, however, is certainly the pre-
ferable arrangement. For the same
reason, a practice common in Italy
merits universal adoption. Instead of
beds being made up in the morning
the moment they are vacated, and
while still saturated with the noctur-
nal exhalations, which, before movning,
even become sensible to smell in a bed-
‘room, the bed-clothes are thrown over
the backs of chairs, the mattresses
shaken up, and the window thrown
open for the greater part of the day,
50 as to secure a thorough and cleans-
ing ventilation. This practice, so con-
sonant to reason, imparts a freshness
which is peculiarly grateful and con-
ducive to sleep ; and its real value may
be inferred from the well-known fact,
‘that the opposite practice, carried to
@.n extreme—as in the dwellings of the
or, where three or four beds are
-bftan huddled up with all their impu-
rities in a small room—is a plentiful
source of fever and bad health, even
where there is no deficiency of nourish-
ment or of ventilation during the day.
In the abodes of the poor Irish residing
in Edinburgh, I have seen bedding for
fourteen persons spread over one floor
not exceeding twelvefeet square: when
morning came the beds were huddled
one above another to make sitting-
room during the day, and at night they
were again laid down, charged with ac-
cumuluted exhalations, If fever were
not to appear in such circumstances, it
would be indeed marvellous ; and we
ought to learn from this, that if the
g::trema be so injurious, the lesser de-
implied in the prevalent practice
cannot be wholesome, and therefore
should not be retained when it can be
so easily done away with.

The exhalation from the skin is
composed of about 986 parts of water
and 14 of animal and mineral sub-
stances per 1000; or, assuming the
water exhaled in 24 hours to amount

to 25-5 ounces, the proportion of ani-
mal matter excreted in the same time
would be about 2 drachms, and of inor-
ganie salts about 41 grains. The animal
matter consists principally of butyric
and other fatty acids, of lactic and |
acetic acids, partly free and partly in
combination with ammonia, and of
some ill-defined extractive matter con-
taining sulphur ; the inorganic ingre-
dients are chiefly common salt and the
earthy phosphates, with minute quan-
tities of ammoniacal salts. The ex-
creted matter differs in composition
in different regions of the body. When
pure it is slightly acid, and has a slight
odour, which becomes very perceptible
when a number of individuals are |
crowded together. This odour varies
in different animals, and accordingly
by its means we readily distinguish
whether we are in the neighbourhood
of a flock of sheep, a herd of cattle, or
a troop of horses. In man the per-
spiration, when mixed with the secre-
tion of the sebaceous follicles, fre-
quently becomes alkaline, and then ac-
quires a strong, and in some indivi-
dnals a very offensive smell, which, of
course, is most perceptible where the
sebaceous follicles abound, as, for in-
stance, in the armpits. Frequent ablu-
tion of such parts is thus necessary for
the sake of personal cleanliness, as well
as to avoid being offensive to others. It
cannot fuil to be remarked how small
the proportion of animal matter ex-
creted by the skin is to that of the
water, and some will feel at a loss to
reconcile the results obtained by che-
mistry with the undoubted import-
ance of the eutaneous excretion. But
it is our limited knowledge which is
here at fault. We have already seen
how retention of the perspiration af-
fectsthe chemico-vital metamorphoses ;
and we know, moreover, that many
animal prineiples, when introduced
into the blood even in the smallest
quantities, produce most violent dis-
turbance of the animal functions,
It is probable that poisons of a simi-
lar nature are produced during the
transformation of the tissues, and that
these, if retained in the system, would
E
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act most injuriously upon it. The
deleterions action of concentrated ani-
mal effluvia gives countenance to this
view ; while the objection, that the
existence of such poisons has never
been proved by the chemist, can be
made only by those who are ignorant
of the difficulties which, in the pre-
sent state of our knowledge, attend
such investigations.

The frequent removal of the saline
and animal residue of the perspira-
tion from the skin becomes, then, an
indispensable condition of health, the
observance of which, particularly in
early life, when waste and nutrition
are both very active, prevents the
appearance of the cutaneous diseases
otherwise so common in infancy.®
Not only, therefore, is daily wash-
ing of the body required at that and
indeed at every age, but frequent
change of clothing is also essential ;
and for this reason it is much to be
wished that a plan of washing the
clothes of the poor at a cheap rate,
were universally adopted. The trouble,
time, and expense, imposed upon the
mother of a family among the work-
ing classes in washing and drying the
clothes of its individual members, are
so great as to present an almost irre-
sistible temptation to the neglect of
cleanliness ; agd when we wonder at

the dirt and disorder of a labourer’s |

house, we are too apt to forget the
disadvantages under which its inmates
are placed, and the cost of toil and
money at which cleanliness is obtained
where there are several children to be
taken eare of, and cooking and other
household operations to be eonducted
at the same time. Hence, among the
poorer classes in large towns, want of
cleanliness prevails toa very great ex-
tent, and proves highly injurious to
both health and morality. Actuated
by such considerations as these, a few
benevolent individuals in Liverpool
combined, a few years ago, to hire
and fit up a cellar in a convenient
situntion, with the requisite boilers,
tubs, and drying stoves, where the

% See the author's work on the Manage-
ment of Infancy, Tth ed., p. §3.

might have the means of wash--
ing their bed and body elothes at an:
exceedingly trifling expense of both:
time and money ; and after severall
years’ trial the results have been:}|
most encouraging. Not only have:
the poor been eager to avail them--§i
selves of the privilege thus held outt
to them, but numerous instancessj|
have occurred in which the spread off
disease was arrested, and health and!
character were restored, by the habits:
of cleanliness and self-respect thuss
fostered. The example has been fol--
lowed with the best success in London, ,
Manchester, and various other large:}
towns in England ; and there is every |
reason to hope that ere long a similar:
plan will be ecarried into execution:}
in the different districts of every con~-}
giderable town, and will even be ex=-
tended to country villages.

But if the frequent change andl
washing of clothes are essential to)
the health of the skin by removing: !
the saline and animal impurities de--
posited upon them by the perspiration, JI
it is equally certain that frequent:
bathing or washing of the skin is noti])
less indispensable to remove the im-.
purities adhering to its surface, and!l
which, if allowed to accumulate, wounld !
tend to obstruet its pores, impede itss
funetions, and disturb its health. Tt)
is apparently for this reason that, in) |
the eastern and warmer countries, ||
where perspiration is very copious, ||
ablution and bathing have assumed] |
the rank and importance of religious:}
observances. Those who are in the: |
habit of using the flesh-brush daily, J|
are at first surprised at the quantity,
of white dry scurf which it brings:
off ; and those who take a warm bath:
for half an hour at long intervals,,
cannot have failed to notice the great:
amount of impurities which it re--
moves, and the grateful feeling of
comfort which its use imparts.* Thes

# Valentin obtained, by currying a horses
weighing 943 lbs,, on one day 91 grains of
epidermic seales, mixed with some brokens
pieces of hair and residue of perspiration,.
and on the following day 65 grains.—
Lelrbueh, vol. i, p. 622,
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gite.”* This state of matters still con-
tinues pretty nearly the same, except
in the great Atlantic cities, where
some degree of improvement has taken
place. But bad as it is, I fear that
numbers of sensible people may be
found much nearer home, who limit
their ablutions to the wvisible parts of
their persons, and would even express
surprise if told that more than this is
necessary to health. Certain it is
that many never wash their bodies un-
less they happen to be at sea-bathing
quarters in summer, or are oppressed
with heat, when they will resort to
bathing as a means of comfort, but
without thinking at all of its efficacy,
as a means of eleanliness, in preserving
health. In many publie charities and
schools, in like manner, bathing or
ablution is never thought of as a pro-
per or practicable thing, except for
the sick; and yet it is obviously of
great importance to every one, espe-
cially to the young.t These facts
shew that there is quite as much truth
ag sarcasm in the remark of a medical
journalist, that “ we every day see
whole families purged and vomited
by the order of their physicians, but
rarely or never do we hear of their
being recommended to wash their
skins,"]

For general use, the tepid or warm
bath seems to me much more suitable
than the cold bath, especially in win-
ter, and for those who are not robust
and full of animal heat. Where the

% Three Years in America, vol. il., p. 440.

t While revising these pages, I have
lenrned from o friend the particulars of a
cage strikingly illustrative of the necessity of
attending to the condition of the skin, and of
the sympathy subsisting between it and the
bowels. A lady, who is in other respects
very cleanly in her habits, has never been
accustomed to the uze of the bath, or to
general ablution of any kind, and, in conse-
quence, the action of the skin is very im-
perfect. As a substitute, however, for its
exhalation, she has, all her 1ife, been affeet-
ed with bowel-complaint, which no treat-
ment, directed to the bowels, has been able
to remove. It is probable that the natural
course of the exhialation could not now be
restored.

1 Medico- Chirurg. Rev., No. LXVI. p. 523.

constitution is not vigorous enough
to secure reaction after the cold bath,
as indicated by a warm glow over the
surface, its use inevitably does harm.
A vast number of persons, especially
of those leading a sedentary life, are
in this condition ; while, on the con-
trary, there are few indeed who do
not derive evident advantage from the
regular use of the tepid bath, and still
fewer who are hurt by it.

Where the health is good, and the
bodily powers are sufficiently vigor-
ous, the cold bath during summer, and
the shower-bath in winter, may serve
every purpose required from them.
But it should never be forgotten that
they are too powerful in their agency
to be used with safety by cvery one,
especially in cold weather. In pro-
portion as cold bathing is influential
in the restoration of health when judi-
ciously used, it is hurtful when re-
sorted to without diserimination; and
invalids therefore should never have
recourse to it without the sanction of
their professional advisers,

Even where cold bathing is likely,

to be of serviee when judiciously em-
ployed, much mischief often results
from econtinuing the immersion too
long. I once met with a case of this
kind in a boy of fiftetn years of age,
who became nearly insensible from re-
maining half an hour in the sea, while
bathing at Portobello: it was some
days before he was sufficiently restored
to be considered out of danger. KEwven
in the most vigorous subjects, pro-
longed immersion is very apt to be
followed by injurious effects ; and the
danger is greater the lower the tem-
perature of the water. On plunging
into moderately cold water, a comfort-
able feeling follows after the first
shock has subsided ; and if the bather
quit the water before this stage passes
away, the whole surface of the body
will soon be overspread with a genial
glow. Dut if immersion be farther
prolonged, the blood is driven in upon
the internal organs, the nervous energy
is depressed, and, reaction being pre-
vented, injurious consequences will
probably ensue.

The experiments of Chossat have
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shewn that in a large proportion of
chronic diseases the immediate cause
of death is the reduction of the tem-
Erat.uru of the body. This is the case

starvation. Life continuessolong as
the body yields, through absorption of
its tissues, a supply of fuel for the pur-
pose of respiration; but when this is
exhausted the temperature falls, and
death ensues. The energy with which
the vital functions are performed thus
stands in a direct relation to the tem-

erature of the body, and consequently

ecreases vith the latter. For in-
stance, when the temperature of turtle-
doves, which, in the normal state, is
108" F., fell to 99°, the muscular con-
tractions ceased to be vigorously per-
formed, and fatigue was easily induced.
When it fell to 90° the birds lost the
power of standing, and were obliged
‘to rest the belly on the ground ; and
at 74° life became extinct. That
death was really caused by cold was
‘evident from the marvellous effects of
artificial heat in recalling vigour to
animals which were on the point of
expiring. Pigeonsgraduallyrecovered
so far as to be able to perch on the
finger, and even to fly short distances ;
while death immediately followed on
the withdrawal of the heat. These
experiments tend to throw light on
the cause of danger from prolonged
immersion in water at a low tempera-
ture. The heat of the body is ab-
stracted, its temperature becomes too
low for the normal performance of
chemico-vital metamorphoses, and one
of the first consequences is weakness of
muscular contraction. This every one
must have experienced in the difficulty
of fastening the dress when the hands
are chilled. We constantly read of
accidents occurring to persons while
bathing, A good swimmer plunges
boldly into deep water, and strikes
out manfully from the shore. But he
soon tires and makes for the land ; he
is seen to struggle in the water, and,
before assistance can be rendered him,
he sinks and is drowned. He is said
to have been seized with cramp; but
the real cause of death, in the majority
of instances, is the action of cold, en-
feebling vital action. Hence bathers,

especially those of spare and slender
bodies, should beware of venturing
into deep water, more particularly at
an early stage of the season, before the
sun’s influence has raised the tempera-
ture. Such accidents are peculiarly
apt to happen when bathing is re-
sorted to for refreshment, after a long
and fatiguning day’s walk.

But even when the results are not so
directly injurious, the system suffers
from the depression of the vital ener-
gies, which is sufficiently evident in
the defective powers of reaction. An
uncomfortable feeling of chilliness
is produced, which often continues
throughout the remainder of the day.
In delicate subjects, injury is fre-
quently caused by cold bathing at a
time when the vital powers are too
languid to admit of the necessary re-
action—before breakfast, for example,
or after fatigue, For this reason, many
persons who, when they bathe in the
morning before taking any sustenance,
do not goon recover their natural heat
and elasticity of feeling, derive much
more benefit from bathing early in the
forenoon.

Great care should at all times be
taken by bathers not to enter the
water when they are cold. A smart
walk for a few minutes along the
beach, so as to produce a comfortable
glow, will favour reaction, and cause
cold bathing to be well supported even
by delicate persons. When the con-
stitution is feeble, river-bathing should
be avoided, as the heat of the body is
abstracted with a rapidity proportion-
ate to the strength of the current. In
hilly eountries, too, the water of rivers,
descending rapidly from a height, is
exceedingly chilly, even in the mid-
dle of summer, and gives a shock for
which the bather, misled by the
warmth of the air, is totally unpre-
pared.

For those who are not robust, daily
sponging of the body with cold water,
cold water and vinegar, or salt water,
is the best substitute for the cold
bath, both as a means of freeing the
skin from its impurity and as a tonic:
it may be resorted to with safety and
advantage in most states of the system ;

= e —
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THE TEPID OR WARM BATH VERY USEFUL.

especially when care is taken to excite
on the surface, by subsequent friction
with the flesh-brush or hair-glove, the
healthy glow of reaction. It then be-
comes an excellent preservative from
the effects of changeable weather,
When, however, a continued sensation
of coldness or chill is perceptible over
the body, cold applications should not
be persisted in ; tepid sponging, aided
by dry friction, is then greatly prefer-
able, and often proves highly service-
able in keeping up the due action of
the skin. But it very rarely happens
that cold sponging is not well borne,
when used immediately on getting out
of bed, while the body still retains a
comfortable glow.

For habitual use, the tepid or warm
bath is certainly the safest and most
valuable, especially during the au-
tumn, winter, and spring, and for in-
valids; and every house should be
provided with one as an indispensable
requisite for health and comfort. A
temperature ranging from 83° to 90°,
according to the state of the indivi-
dual, is the most suitable; and the
duration of the immersion may vary
from fifteen minutes to an hour or
more, according to circumstances. As
a general rule, the water ought simply
to be warm enough to feel pleasant
without giving a positive sensation of
heat ; the degree at which this hap-
pens varies considerably according to
the constitution and to the state of
health at the time. Sometimes, when
the generation of animal heat is great,
a bath at 95° will be felt disagree-
ably warm and relaxing ; while, at
another time, when the animal heat is
produced in deficient quantity, the
same temperature will cause a chilly
sensation. The rule, then, is to avoid
equally the positive impressions of
heat and of cold, and to seek the
agreeable medium, A bath of the
latter deseription is the reverse of re-
laxing ; it gives a healthful tone and
activity to all the functions, and may
be used every day, or on alternate
days, for fifteen or twenty minutes,
with much advantage—though a bath
once a-week, when daily sponging
with cold water is used besides, will

generally be sufficient to keep the
skin in a healthy state.

A person of sound health and
strength may take a bath at any time,
except immediately after meals. But
the best time for valetudinarians is in
the forenoon or evening, two or three
hours after a moderate meal, when the
system is invigorated by food, but not
oppressed by the labour of digestion.
When the bath is delayed till five or
gix hours after eating, delicate people
sometimes become faint under its ope-
ration, and, from the absence of reac-
tion, are rather weakened by the relax-
ationittheninduces, Asageneralrule,
active exertion should be avoided for
an hour or two after using the warm
or tepid bath ; and unless we wish to
induce perspiration, it ought not to be’
taken immediately before going to
bed—or if it is, it should be merely
tepid, and not of too long duration.

These rules apply of course only to
persons in an ordinary state of health.
If organic disease, headach, feverish-
ness, constipation, or other ailment
exist, bathing ought never to be em-
ployed without medical advice. When
the stomach is disordered by bile, it
also generally disagrees. Under ordi-
nary circumstances, however, and with
ordinary prudence, the warm bath is |
not only a safe and valuable preserva-
tive of health, but an active remedy
in disease. Instead of being danger-
ous by causing liability to cold, it is,
when well managed, so0 much the re-
verse, that the author of these pages |
has used it much and successfully for |
the express purpose of diminishing
such liability, both in himself and in.
others in whom the chest is delicate.
In his own instance, in particular, he
is conscious of having derived much
advantage from its regular employ-
ment, especially in the colder months
of the year, during which he has uni-
formly found himself most effectually
strengthened against the impression of
cold, by repeating the bath at shorter
intervals than usual. ®

® Iam delighted to find my opinion of
the value of the bath and of attention to
the eutaneous functions in the prevention




WARM AND VAPOUR BATHS,

71

Considering the nature of the occu-
pations in which most of the labouring
classes are engaged, and the soothing
and refreshing effécts as well as the
cleanliness derived from the use of the
tepid bath, there cannot be a doubt
that a great public benefit will be at-
tained by providing baths for their
use at a very easy rate, and encourag-
ing them to resort to them by personal
influence and frequent expositions of
their advantages. In many factories
where there is constantly steam or
warm water running waste, baths for
the workmen and their families might
be fitted up at a very trifling cost, and
their use do much to subdue that
|| eraving for stimulus which drives so
i | ~many to the gin-shop ; and also toallay
, §i| that irritability of mind so apt to be

|| induced by excessive labour. When

| the trade is dirty, a tepid bath and
" §l| change of clothing on quitting it for
the day would be the saving of many
men who at present fall into vice by
{l| imperceptibly losing that self-respect
i} and regard for decency of appearance
Ml| which are among the strongest safe-
_ -furduofﬁhamcur and morality ; and
rejoice to think that in several manu-
factories the hint thrown out in the
former editions of this work has been
acted upon, and followed by more than
the expected advantages. To derive
full benmefit from it, however, some
knowledge of the animal economy must
| be communicated, and a desire excited
among the more intelligent workmen
to avail themselves of the boon. The
more ignorant and unintellectual the
{l| individual, the less will he appreciate
| the offered advantage ; but patient and
-humoured encouragement will
l| soon get over all difficulties, and excite
§l| a right feeling on the subject.
On the Continent, vapour and hot
‘Y| air baths are had recourse to both

. N N N

-

of pulmonary disease, and indeed the whole

practical doctrines of the present chapter,
. eorroborated by the authority of Sir James
Clark, in his admirable works on Consump-
tion and Climate. Both trentises are well
deserving the attention of parents and others
interested in the health of the young, and
_especially of those who are delicately con-
stituted,

as an agreeable means of removing
the impurities and exciting the action
of the skin, and for the cure of disease,
to a vastly greater extent than they
are in this country. Their use is at-
tended by the very best effects, parti-
cularly in chronic ailments, and where
the water-bath is felt to be oppressive
by its weight; and there can be no
question that their action is chiefly on
the skin, and through its medium on
the nervous system. As a means of
cleansing the skin, determining the |
blood to the surface, promoting cu-
taneous exhalation, and equalizing the
circulation, they are second to no
remedy now in use ; and consequently,
in a variety of affections which the
encouragement of these processes is
caleulated to relieve, they may be em-
ployed with every prospect of advan-
tage. The prevalent fear of catching
cold, which deters many from using
the vapour-bath, even more than from
warm bathing, is founded on a false
analogy between its effects and those
of profuse perspiration from exercise
or illness. The latter weakens the
body, and, by diminishing the power
of reaction, renders it susceptible of
injury from sudden changes of tem-
perature. But the effect of the va-
pour-bath’ properly administered is
very different. When not too warm
or too long continued, it not only re-
moves a load of impurities beyond
what was imagined to exist, but in-
creases instead of exhausting the
strength ; and, by exciting the wvital
action of the skin, gives rise to a
power of reaction which enables it to
resist cold better than before. This I
have heard many patients remark ;
and the fact is well exemplified in
Russia and the north of Europe, where
it is the usual practice of the natives
to have a bucketful of cold water
thrown over the body immediately
after leaving the vapour-bath. The
application, far from being disagree-
able, produces a grateful sensation ;¥
but were the same practice resorted to
after severe perspiration from exhaust-

# Life of a Travelling Physician, by Sir
George Lefevre.
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NO DANGER OF COLD AFTER WARM BATHING.

ing exercise, there can be no doubt
that serious injury would ensue. Itis
the previous stimulus given to the
skin by the vapour-bath, which is the
real safeguard against the coldness of
the water.

The truth of this prineciple is strik-
ingly illustrated by the practice which
was first introduced by Priessnitz at
Grafenberg, and has since spread to
various other parts of Germany, and
also to England and Scotland, of treat-
ing diseases by first inducing severe
sweating, and then administering the
cold bath, not only daily, but several
times a-day. The patient is first strip-
ped naked and wrapped up rather
tightly in blankets, and laid down till
sweating comes on, which seldom hap-
pens in less than an hour. Assoonas
this commences, the window is thrown
open, and he is made to drink a glass-
ful of cold water every quarter of an
hour or half hour. This increases the
perspiration so much that the sweat
sometimes drops from the blanket to
the extent of seven pounds weight.
When the sweating has continued suf-

ficiently long the patient is unswathed,
and, covering himself with a cloak,
hurries to the cold bath, into which he
plunges bathed in perspiration.  While
in the bath he is made to exercise his
limbs as much as possible, and, on leav-
ing it, is required to take a sharp walk
in order to excite the necessary cutane-
ous reaction. The greater the reac-
tion, the more favourable will be the
result.

Aceording to ordinary notions, this
practice would seem to be of the most |
dangerous character; but in reality |
it is not so; for, when judiciously
managed, it is both safe and advan- |
tageous. Priessnitz admits, as every |
body does, that cold drinks, or the cold |
bath, in a state of vielent perspiration
from exercise or the wse of sudorifics, is |
very dangerous ; but one grand point
of difference between such a state and |
that in which he preseribes cold bath- |
ing is, that, according to his plan, the |
powers of the
cited than exhausted, and are thus
ready to concur in undiminished force |

sweating after violent exercise or sudo-

_rifies, the respiration and cireulation

have, as he justly remarks, already
been excited, and are to a proportion-
ate extent exhausted, so that they are
overpowered instead of being roused
to reaction by the cold. Ience, he
affirms, provided the breathing iz not
hurried, and the surface 75 not chilled
by exposure to the air before plunging
into the cold bath, no risk whatever
is incurred, however copious the per-
gpiration. Active exercise, however,
is most wisely and strenuously urged
as a part of the treatment,

Common experience affords another
illustration of the principle implied in
the caution to avoid becoming chilled
before going into the cold bath. If,
in a cold winter day, we chance to sit
for some time in a room imperfectly
warmed, and feel, in consequence, a
sensation of chilliness over the body,
we are much more likely to eatch eold
on going out than if we had been sit-
ting in a room comfortably warm. In
the latter case, the entaneous cireula-
tion and nervous action go on vigor-
ously ; heat is freely generated, and
the vital action of the skin is in its
full force. The change to a lower
temperature, if accompanied with ex-
ercise to keep up vitality, is then felt
to be bracing and stimulating rather
than disagreeable. But it is widely
different when the surface is already
chilled before going out. The vitality
of the gkin being diminished, reaction
cannot follow additional exposure ; the
circulation leaves the surface and be-
comes still more internal ; and if weak-
ness exist in the throat or chest, a cold
is the almost certain result. Many
suffer from ignorance of this principle.

The vapour-bath is thus caleulated
to be extensively useful, both as a pre-

| servative of health and as a remedial

agent. Many a cold and many a rheu-
matic attack, arising from checked
perspiration or long exposure to the
weather, might be nipped in the bud
by its timely use. In chronic affee-

system are rather ex- | tions, not only of the skin itself, but

of the internal organs with which it
most closely sympathizes, as the sto-

in the necessary reaction. But in | mach and intestines, the judicious ap-
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plication of the vapour-bath is produc-
tive of great relief. Even in chronie
pulmonary complaints, it is, aceording
to the Continental physicians, not only
safe, but very servieeable ; particularly
in those affections of the mucous mem-

|| brane which resemble consumption in

so many of their symptoms. It isalso
strongly recommended by Dr Daniell
in the treatment of tropical fevers.
“ After a careful observation,” says
he, “of the good effects of this reme-
dial system, I was led to pay more
particular study to the utility of its
application, and at length to try a
modified adaptation of it for the cure
of those adynamic remittent fevers so
destructive to European life. 1 have
no hesitation in asserting, that not
only myself, but many others who have

| experienced its efficacy by the speedy

restoration to health, can vouch for its
superiority over the ordinary practice
of venesection, saline purgatives, and
large doses of calomel.”* Like all
powerful remedies, however, the va-
pour-bath must be administered with
proper regard to the condition and

L, circumstances of the individual; and

care must be taken to have the feet
sufficiently warm during its use. If,
from an irregular distribution of the
steam, the feet be left cold, head-
ach and flushing are almost sure to
follow. It is, therefore, a good pre-
caution to place the feet in a vesszel of
tepid water.

Vapour is a much less perfect con-
ductor of ealorie than water, and there-
fore requires to be at a higher tem-
perature to give the skin as much of
the feeling of heat. The sensation

produced by vapour at 98° and at’

122° F,, is about equal to that pro-
duced by water at 88° and 100° ; and
a conziderably higher degree of heat
can therefore be supported in the va-
pour than in the warm bath. As a
general rule, however, 120° I, is the
highest limit within which the heat
ean be comfortably borne in the
vapour-bath in the sitting posture,

® Sketches of the Medical Topography
and Native Disenses of the Gulf of Guinea,
p- 101, London, 1849.

though, when the patient is lying, an
addition of several degrees may be
supported.

The vapour-bath is taken either by
entering entirely a chamber into which
the vapour isadmitted, or by enclosing
the body in abox from which the head
is excluded. The former method is
that generally adopted in Russia and
the East; the laiter is that which is
chiefly used in this country.

It happens occasionally, either from
some peculiarity of constitution, or
from an unusual condition of the skin,
indicated by great dryness and a lia-
bility to erysipelatous and scaly erup-
tions, that the moisture of the water
or vapour-bath is at first rather pre-
judicial and unpleasant, and becomes
grateful only in proportion as the skin
regains its healthy state. In such
cases the warm air-bath is said to be
remarkably successful, and is rapidly
gaining ground in the metropolis.

Although the preceding remarks
apply specially to the skin considered
as an exhalant, yet most of them are
equally applicable to it when viewed
as the seat of an important nervous
function. For,so intimately and beau-
tifully are all the parts of the frame
connected with each other, that what
is really good for one, rarely if ever
fails to be beneficial to the rest. Thus,
while exercise, adequate clothing, the
bath, friction, and ecleanliness, are
very efficacious in promoting the in-
sensible perspiration, remoying the
impurities which it leaves behind, and
equalizing the circulation, they are
almost equally influential in promot-
ing the vital action of the innumerable
nervous filaments ramified on the skin,
and the tone of which is as essential
as that of the blood-vessels to the pro-
per discharge of the cutaneous func-
tions. In the large and aflicting class
of nervous and mental diseases, at-
tention to the skin becomes therefore
almost & sine gue non of sueccessful
treatment. As a preservative, oo, 1t
is influential. In most nervous ail-
ments, languor and inaction of the
gskin shew themselves simultaneously
with the earliest dawn of mental un-
easiness, and often attract notice be-

——
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WARM BATHING IN NERVOUS DISEASES.

fore the morbid feelings of the mind
have acquired either permanence or
strength. At this early period, the
use of the bath will frequently prove
very efficacions in restoring health.
Many imagine the tepid and warm
bath to be weakening, but experience
shews that they are so only when
abused. When not too warm, and not
prolonged beyond 20 or 30 minutes,
the tepid bath may be employed daily
with advantage and perfect safety by
persons in health ; while invalids,
whose condition requires its use, are
often strengthened by a much longer
and equally frequent immersion. I
have seen it resorted to for an hour
daily, for months in succession, by
nervous invalids, with much benefit to
health and strength ; and on the Con-
tinent it is employed to a much greater
extent. At some of the German and
Swiss watering-places, immersion is
continued for many hours, and from the
analysis of the water it is evident that
the beneficial effects are due prineipally
to the immersion, and little, if at all,
to the mineral ingredients contained
in it. Thus at the baths of Leuk, in
the Vallais, the period of immersion is
gradually increased from one hour to
eight hours a-day ; four before break-
fast, and four after dinner. The tem-
perature of the water of the baths is
about 96° F., and it contains in 24
ounces about 21 grains of mineral
salts, of which about 20 are sulphates
of lime and magnesia.® At the vast
hospital of Salpétriére in Paris, and
also at Charenton, the late M. Esquirol
for many years directed the warm
bath to be extensively nsed for two,
three, and even five or six hours a-day
—with excellent effect; and recently
M. Brierre de Boismont has urged
upon the attention of the medical pro-
fession the powerful influence of pro-
longed bathing, in soothing the system
in nervous affections without the dis-
advantage of producing the great de-
bility which so often follows blood-let-

o Encyclopidisches Worterbuch der

| Medicinischen Wissenschaften, wvol. xxi.,
| p- 296
| Handbook of Switzerland, and the 21st

Berlin, 1828. See also Murray's

chapter of Dr Forbes's Physician’s Holiday.

ting. When I visited the hospital for
the insane at Charenton, and M. Esqui-
rol’s admirable private asylum at Ivry,
in September 1831, that distinguished
physician spoke to me in very strong
terms of the benefits resulting from
the practice, and declared that he had
ever found it, when used with ordi- |
nary prudence, a safe and valuable
remedy ; and that, in reality, its fail-
ure to do good in some cases proceeded
more from the patient remaining in it
too short a time, than from its want
of power to relieve. The benefit which
prolonged bathing is thus shewn to
produce is probably brought about in
various ways. In the first place, it
has a direct soothing influence on the
nervous system. Secondly, by causing
a flow of blood to the surface it at once
relieves internal organs, and increases
the tone and action of the cutaneous
vessels. Lastly, the exhaling and ab-
sorbing functions of the skin are pro-
bably affected by means of the process
of endosmosis and exosmosis, through
which some modification of the fluids
of the body is produced.

In the Medico-Chirurgical Review for
January and April 1833, a very in-
teresting outline is given of an article
published in the Revus Médicale, illus-
trative of the efficacy of the tepid bath,
and the affusion of cooler water on the
head during the last few minutes of
immersion, in the cure of a variety of
nervous and head affections of con-
siderable obstinacy and severity. Dr
Johnson, the editor of the Review,
adds his testimony to the success of
the practice, and the results obtained
agree entirely with my own experi-
ence ; but, as those papers relate to
the treatment of disease, it would be
out of place to do more here than re-
commend them to the attention of the
professional reader. 1 may mention,
however, that Dr Recamier frequently
orders the bath to be repeated two,
three, or even four times a~day, o
little reality is there in its supposed
debilitating effect.

I notice these facts to shew that at-
tention to the health of the gkin is
really as influential in preserving the
tone of the nervous system, and in
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CURATIVE EFFECT OF FREE CUTANEOUS ACTION.

very useful auxiliary in such ablutions.
Few of those who have steadiness
enough to keep up the action of the
skin by these meansg, and to avoid
strong exciting canses, will ever suffer
from colds, sore throats, or similar
complaints; while, as a means of re-
storing health, they are often incaleu-
lably serviceable. If one-tenth of the
persevering attention and labour be-
stowed to so much purpose in rubbing
down and currying the skins of horses,
were bestowed by the human race in
keeping themselves in good condition,
and if a little attention were paid to
diet and clothing,—colds, nervous dis-

cease to form eo large an item in the
catalogue of human miseries, Man
studies the nature of other animals,
and adapts his conduct to their con-
stitution ; himself alone he continues
ignorant of and neglects. He consi-
ders himself as a being of a superior
order, and not subject to the laws of
organization which regulate the func-
tions of the inferior animals; but this
conclusion is the result of ignorance
and pride, and not a just inference
from the premises on which it is osten-
sibly founded.

The writer of these remarks has,
unfortunately for himself, had exten-
sive experience in his own person of
the connection between the state of
the gkin and the
ESpEclﬂ.’l]}r the health of the lungs: he
can therefore gpeak with some confi-
denee as to the accuracy of his ohser-
vations, and the benefit to be derived
from attending to the condition of the

and indigestion. Many affections of
a consumptive character are preceded
or begin by deficieney of vital action
in the skin and extremities, and a
consequent feeling of coldness in the
| feet and on the surface, and suscepti-
bility of catarrhal affections from ap-
parently inadequate causes, often long
Liefore any pressing symptom, direct-
| ly connected with the lungs, occurs to
| attract notice. In this state, means
| systematically directed to restorin
the cutaneous ecireulation will fre-

s =

general health, and |

skin in chronic pulmonary complaints |

eases, and stomach-complaints would f

quently be successful in warding off
consumption ; and even when the dis-
ease is formed, the same means will
help to prolong life and relieve suffer-
ing, while they will go far to effect a
cure in those chroniec affections of the
bronchial membrane, which simulate
consumption and are sometimes undis-
tinguishable fromdt, and which, when
mismanaged, are equally fatal.

The two remedies which enjoy the
oldest and most general reputation in
the suecessful treatment of pulmonary
and consumptive disease and of gene-
ral bad health, have this quality in
common—that both owe much of their
influenee to their exciting the cuta-
neous functions, and equalizing the
circulation. I allude to sailing and
riding on horseback. Many authors
speak of both in the highest terms,
and Sydenham is well known to have
considered the latter as almost a spe-
cifie. Dr Rush of Philadelphia, too,
extols it with nearly equal force. Of
late, a regular course of emetics has
been very strongly recommended in
the early stages of consumption, and
apparently on good grounds, In hoop-
ing-cough, chronic catarrh, and other
obstinate pulmonary affections, they
have also been long in vogue, both
with the vulgar and with the profes-
sion. So far as my observation goes,
all of these remedial means are pro-
ductive of advantage, chiefly in pro-
portion as they determine the blood
to the surface—which squeamishness,
sea-sickness, and riding, all do in a
powerful manner. Riding seems to
have this effect, partly from the bodily

exercise giving general vigour to the |

cireulation, and partly from the con-
tinued gentle friction between the skin
and the clothes stimulating the cuta-
neous vessels and nerves. This latter
effect is of more importance than
many may believe. Those, according-
ly, who are proof against sea-sickness
derive least benefit from a vovage;
while those who suffer under it long,
are compensated by the amelioration
which it induces in the more serious
malady. The writer of these pages
became ill in the month of January
1820, and soon presented many of the
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symptoms of pulmonary consumption.
In spite of the best advice, he con-
tinued losing ground till the month of
July, when he went by sea to London,
on his way to the south of France;
but, finding himself unable for the
Journey, he was obliged to return from
London, also by sea. Being extremely
liable to sea-sickness, he was squeam-
ish or sick during the whole of both
voyages—so much soasto be in a state
of gentle perspiration for a great part
of the time. After this he became
sensible, for the first time, of a slight
improvement in his health and
strength, and of a diminution of
febrile excitement. Some weeks after-
wards, he embarked for the Mediter-
ranean, and encountered a succession
of storms for the first four weeks, two
of which, in the month of November,
were spent in the Day of Biscay, in a
For more than three
weeks he was generally very sick, and
always in a state of nausea ; and dur-
ing the whole time, although his bed
was repeatedly partially wetted by
salt water, and the weather cold, the
flow of blood towards the skin was so
powerful as to keep it generally warm,
always moist, and often wet with per-
spiration, forced out by reaching and
nausea. The result was, that on en-
tering the Mediterranean at the end of
a month, and there meeting fine wea-
ther, he found himself, though still
more reduced in flesh and very weak,
in every other respect decidedly im-
proved; and, on his arrival in Italy
at the end of seven weeks, recovery
fairly commenced, after about ten
months’ illness : and, by great care, it
went on with little interruption, till
the summer of 1821, when he returned
home*

To carry on what was so well be-

{lll gun, riding on horseback in the coun-

was resorted to, and that exercise
was found to excite the skin so benefi-
cially as to keep it always pleasantly
warm, and generally bedewed with
moisture, even to the extremities of

# There were mo ocean steam-ships in
those days, and these voyages were made in
sailing-vessels.

the toes: and in proportion to this
effect was the advantage derived from
it in relieving the chest, increasing
the strength, and improving the appe-
tite. A second winter was spent in
the south with equal benefit; and in
the summer of 1822, riding was re-
sumed at home, and the health con-
tinued to improve, The excitement
given to the skin by riding was suffi-
cient to keep the feet warm, and to
prevent even considerable changes of
temperature from being felt ; and rain
was not more regarded, although spe-
cial attention was of course paid to
taking off damp or wet clothes the
moment the ride was at an end.
strength inereased so much under this
plan, combined with sponging, fric-
tion, and other means, that it was per-
severed in through the very severe
winter of 1822-3, with the best effects.
For nine years thereafter the health
continued good, under the usual expo-
sure of professional life ; but in 1831
it again gave way, and pulmonary
symptoms of a suspicious character
once more made their appearance.
The same system was pursued, and the
same results again followed the invi-

ration of the cutaneous functions
and of the general health by a sea-
voyage, horse-back exercise, and the
regular use of the bath. These, as
formerly, proved beneficial in propor-
tion to their influence in keeping up
warmth and moisture of the surface
and extremities.

In thus insisting upon the advan-
tages of maintaining the healthy ac-
vion of the skin, 1 must not be sup-
posed to ascribe the whole benefit to
that circumstance alone. So beauti-
fully iz the animal economy consti-
tuted, that, as I have already repeat-
edly had occasion to observe, it is im-
possible to use rational means for the
invigoration of one organ or function,
without good being done to all; and
so closely are the various parts allied
to each other, that, to describe fully
the functions and sympathies of any
one, we should require to make the
circle of the whole. From this ap-
pears the error of those who select
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the derangements of any one organ as
the origin and source of all existing
diseases. Some functions are no doubt
more important, and their disorders
exercise a wider influence over the
general health, than others; but mno
one who knows the structure of the
human body and the relations of its
parts, or has carefully observed the
phenomena of disease, can be satisfied
with such exclusive reasoning. The
stomach, the bowels, the liver, and the
nervous system, have each had their
patrons, and the derangement of each
has been specially held out as the
grand fountain of human misery.
Each doctrine, too, has been demon-
strated by cases and cures to be supe-
rior to all the rest, and each has proved
successful in its turn, where the others
have been tried and failed. Far, how-
ever, from proving the propriety of
exclusiveness in favour of any one
organ, such facts, rightly considered,
demonstrate the reverse, and shew
that successful practice requires views
and remedies founded on a careful
examination of ewery function; and
afford a strong presumption that the
man who traces every disease to the
liver, the stomach, or the nerves, will
be at least as often strikingly wrong
as strikingly right.

In saying, therefore, that attention
to the state of the skin is influential
in preserving and restoring health, T
wich to represent this as an import-
ant but by no means exclusive condi-
tion, and to ascribe to the means used
for invigorating the cutaneous func-
tions their due share of action upon
other organs. Hailing, for example,
is useful in pulmonary complaints, not
only because its accompanying nausea
causes a healthful flow of blood from
the internal parts to the surface, but
because the gentle and constant exer-
cise, occasioned by the movement of
the ship, is admirably adapted to a
debilitated state of the system, when
other exercise cannot be taken without
hurrying the breathing or indueing
fatigne—and because pure, fresh,
bracing air is of infinite importance
in all, and especially in pulmonary
affections.  Attention to the skin,

therefore, must never be considered
for a moment as superseding attention
to the other functions. That were a
pernicious mistake. It must be re-
garded as a part only, though an im-
portant part, of a rational and consist-
ent treatment; and its efficacy will
often depend, in no small degree, on
the care which is taken to support its
effects by a scrupulous attention to
the necessities of the rest of the system.

In the healthy state, a quantity of '
lactic acid is formed in the tissnes of ||

the body, as the result of the combina-
tion of the oxygen of the air inhaled
in respiration, with the tissues of the
body and the elements of the food;
and this acid must be eliminated by
the various organs of excretion, in or-
der that health may be preserved. In
this work of elimination, the lungs,
skin, and kidneys concur. When re-
spiration is active, the lactic acid is
converted prinecipally into earbonic
acid, and in this shape is excreted by
the lungs. 'When perspiration, again,
is profuse, it passes off freely by the
gkin. And when both of these chan-
nels are inactive, it becomes abundant
in the wrine. In abnormal conditions,
however, when the aecid exists in'ex-
cess in the juices of the body, or when
its proper elimination is prevented,
the mucous membrane of the stomach
and bowels endeavours to assist in its
exeretion, and hence arise the heart-
burn and acidity of stomach, to which
females and others of sedentary habits
are particularly subject. During di-
gestion, particularly of animal food, a
certain quantity of acid is withdrawn
from the blood to constitute the gastrie

juice, and on such occasions less acid

appears in the excretions. In accord-
ance with this fact, it has been point-
ed out by Dr H. Bence Jones, that,
immediately before a meal, the acidity
of the urine is at its highest point,
and that it gradually falls as digestion
proceeds—again to rise during fasting,
when there is no call for the seere-
tion of gastric juice.* In practice

® On Animal Chemistry in its applica-
tion to Stomach and Renal Discases, p. 45.
London, 1850.—Chemists are not yet agreed
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ceases to be properly constituted and
| the countenance is pale and flabby;
active disease speedily follows, and
an unhappy existence is terminated
by early death. DBut even in cases
where no such marked result ensues,
and where life is prolonged perhaps to
the average term, the evil effects of
the deprivation of light are seen in

the stunted growth and general de-
terioration of the race. Of this con-
sequence M. Fourcault gives the fol-
lowing striking example. The inhabi-
tants of the arondissement of Chimay
in Belgium, about 3000 in number,
are engaged partly as coal-miners,
and partly as field-labourers. The
latter are tall and robust, and readily
supply their proper number of recruits
to the army ; while among the former
it is in most years impossible to find
| & single man who is not ineligible
from deformity or stunted growth.®
In like manner, men who work during
the night and sleep during the day,
never present the vigorous look of
health which distinguishes well-fed
day-labourers. Hence the necessity
which exists, particularly in a climate
favoured with so little sunshine as
ours, of endeavouring always to select
a good exposure to light and air for
our dwellings, and of resorting to
some protecting legislative measures
to prevent that crowding together of
low damp cellars and sunless and air-
less roows, in which g0 many thou-
sands of the poorer classes in most of
| ourlarge towns are compelled to dwell,
| to the utter sacrifice of every comfort
| worth living for, and to the positive
| ruin of both body and mind. Inmany
i of the English manufacturing and
| other towns, a great proportion of the
| working classes live either in cellars
i or in courts, which seem as if construct-
| ed on purpose to admit the smallest
I possible portion of air and light by

which human existence can be sus-
| tained. It was caleulated that in
| Liverpool, till very recently, between
| thirty and forty thousand people lived
in cellars ; and the consequences to the
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® Canses Géndrales des Maladies Chro-

|
| niques, p. 40. Paris, 1844,

heelth of the community were so seri-
ous, that the bold remedy was adopted
of deelaring such habitations illegal,
and ejecting the inmates by the law.
In this way, 4700 cellars had, near the
end of 1849, been cleared of 20,000
inhabitants. In Edinburgh and Glas-
gow, thousands of the poor are as
badly if not worse lodged, and it is
appalling to think of the amount of
misery constantly existing around us
in this form, sufficient to goad on the
minds of its victims almost to madness,
when they compare their own lot with
that of the richer classes who take so
little heed of their suffering, and are
often in fact but little aware of its
existence. 1t is fervently to be hoped
that the public mind is becoming alive
to the perception of the truth, and
that the efforts made by the Govern. |
ment will prove to be only the com-
mencement of a series of measures
calculated to improve and elevate the
condition of the working population,
and thus to keep that class of the
community from the dangerous ex-
pedient of rising in open violence to
rectify what is amiss, and seeking by
force the means of happiness which
they despair of being able to wrest
from the sympathy of their fellow-
creatures. As yet, however, no gencral
progress has been made, the improve-
ment which has taken place in any
singledistrictortown having been more
than counterbalanced by retrogression
in others. Thus, while such strenuous
efforts are being made to eradicate the
cellar populations of Liverpool and
Manchester, we find another rapidly
growing up in Marylebone.® ] have
myself,” says Mr Grﬂ.inger, “pxamined
some of these kitchens, as they are
termed, and I am bound to gay, that
in construction and wretchedness they
are more objectionable as dwellin
than many of the cellars of Liverpool
and Manchester, the use of which has
been prohibited by the authorities of
these towns.”  Accordingly, if we
take the cholera as a test of sanita
improvement, we shall find that the

® Appendix B. to Report on Cholera of
1848-9, by Board of Health, p. 60,
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condition of the metropolis is now con-
siderably worse than it was in 1832,
There, during the first epidemic, ons
person died in every 2535 of the in-
habitants ; during the second, the rate
was one in 151.

The share which absence of light has
in producing disease, is well illus-
trated by a fact mentioned by M.
Fourcault. His attention was at-
tracted by the mutilated condition
of several large mulberry trees, the
branches of which, before their muti-
lation, must have shaded the sehool-
room in which a number of orphan
girls, affected with chronic maladies,
were educated. On asking the reason
of the mutilation, he was informed
that the shade of the trees visibly in-
ereased the severity of the scrofulous
affections, and that a very favourable
change had taken place in the condi-
tion of the girls since the free access
of the light of the sun had been per-
mitted.*

The last means of preserving the
healthy activity of the cutaneous cir-
culation and exhalation which requires
to be noticed, is that of avoiding as
much as possible the contact of noxious
external agents, which might otherwise
be absorbed by virtue of the inhaling
power of the skin, and thus produce
disease.

The chief sources of external agen-
gies of this kind are impurities in the
air or locality in which we live ; con-
tagious or infectious matter tempor-
arily in comtact with the skin; and,
lastly, poisonous or injurious substan-
ces, such as poisonous metallic vapours
to which workmen are exposed in
various trades,

‘A damp locality or air is the most
favourable to the absorption of hurt-
ful external agents, because moisture
affords o natural stimulus to the action
of the absorbent vessels. Hence ma-
laria is always most dangerous after
sunset and during the night; and
hence also, in some measure at least,
the watery phlegmatic constitutions

# Cauees Ginérales des Maladies Chro-
piques, p. 2.

of the inhabitants of marshy and
moist districts of country, and the pre-
valence of ague among them. On the
same principle, the operation of dry
ll;rat in puttii‘ng a mn:ll} ;o the diffusion
of plague, fever, and dysentery, ma

be partly explained. The nb:gnca 0};‘
moisture leaves the cutaneous absorb-
ents inactive, while the heat increases
the exhalation from the skin. Again,
contagion is known to be more likely
to take effect on a person who is fast-
ing, than on one who is well fed:
partly because in the former state the
body is weakened, and has less power
to withstand deleteriotis influences ;
partly, as we have already observed,
because the excretion of the insensible
perspiration being at its minimum, the
malaria more readily rests upon the
surface ; and partly because, in the
state of fasting, the system craves for
a supply, and a readiness to absorb is
thus produced—whereas, in the well-
fed individual, the system is fortified,
and it is exhelation that is stimulated.
If equal doses of poison be adminis-
tered to two dogs, one of which has
been previously bled, while a quantity
of water has been injected into the
veins of the other, the poison speedily
takes effect in the first, but a con-
siderable interval elapses before symp-
toms of poisoning appear in the second. |
In the one, the fluids of the body
having been reduced by bleeding, ab-
sorption is active ; in the other it is
sluggish, because the vessels are al-
ready full. In the navy, this prin-
ciple is recognised and acted upon, by
never exposing the crews in the morn-
ing to the dew and damps of warm
climates until after they have break-
fasted. “I have been often asked,”
says the philanthropic Howard, © what
precautions 1 use to preserve myself
from infection in the prisons and hos-
pitals I visit? I here answer, once for
all, that next to the mercy and good-
ness of God, temperance and cleanli-
ness are my preservatives. Trusting
in Divine Providence, and believing
myself in the way of duty, I visit the
most noxious cells, and while thus em-
ployed, fear no evil. I never enter an

¥




perience of Captain Murray in the

# Taylor's Life of Howard, p.124. Lon-
don, 1836,

t Unfortunately Howard at last caught
a fatal fever at Chersom. His earliest
biographer, Dr Aikin, expresses some doubt
as to the exact nature of the disease,
but adds o remark which may serve as a
warning to some of our readers. * At any
rate,' says he, * his discase was certainly
attended with debility of the vital powers,
and thevefore the long and frequent use of
James’s powders must have been prejudicial,
And I think it highly probable that Mr Ho-
ward’s name may be added to the numercus

uses of the skin, we may next proceed

to consider the important system of '

organs lying almost immediately un-
der it, namely the MUscLEs, which,
although in constant activity during
our waking hours, and of indispensable
necessity to man in every movement
which he makes, are perhaps less fa-
miliarly known than almost any other
part of the body. As the study of the

muscular system involves an exposi- -
tion of the principles which should,

regulate exercise, it can scarcely fail
to excite the attention of the general
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| S R O T ————— - . ,
| hospital or prison before brealkfast, and | West Indies, and of Bir Genrgei Bal- !
| in an offensive room I never draw my | lingall, Dr Johnson, and others, in the J!
breath deeply.” The equal propriety | East; and practically the same confi- §!
of the last precaution will be made | dence is shewn by the shepherds of - !I
obvious in the chapter on respiration. | the Roman Campagna and the marshy ;I
In fact, Howard may be cited as an | districts of Greece, who clothe them- i
example of the practical advantages | selves in woolly sheep-skins even at
derivable from physiological know- | mid-summer. {
ledge, as in all probability he owed From what we have said, it will }!
the preservation of his life during | be evident that, when attending on J/
years of exposure to the simple sug- | friends who are ill of contagious or §
gestions afforded by his early medical | infectious diseases, the more we invi- §
education.t Itis probable that the im= | gorate the other funetions of the skin, |
munity from plague which is said to | and the less we stimulate the absorb- |4
be enjoyed by oilmen and others whose | ents, the greater will be our own !
gkins are more or less covered with oil | security. With regard to the protec- }!
| or grease, arises from the impediment | tion of workmen from the noxious Ji
which such a state of the surface pre- | fumes of metals, dust, and other im- /]
sents to the process of absorption being | purities, it would require a great ex- Ji
earried on. .| tent of detail on matters foreign tomy i
When one is obliged to live in a | present design, to enter upon its dis- }i
| damp, marshy, or malarious district, | cussion here. All that I can add is, §
the means of protection to be used | that in adopting protective measures, J
have a direct reference to the func- | scrupulous regard must be had to the §
| tions of the skin. Whatever keeps up | constitution and functions of the skin, §i
a vigorous circulation and healthy | if we expect any positive advantage |
perspiration on the surface, and af- | from their adoption. !
fords least scope for the action of |
| the absorbents, is most certain to i
prove efficacious. A good nourishing —_— f
diet, ample exercise, cheerful activity
of mind, flannel-clothing frequently %
' changed, friction, and fires, are all CHAPTER VI.
ascertained to be beneficial, and all of
them operate on this principle. The | NATURE OF THE MUSCULAR SYSTEM.
value of flannel as a protection has
been already pointed out in the ex- HAVING examined the nature and

reader, and especially of those who, as |
parents or teachers, are interested in
the edueation of the young.

The muscles are those distinet and
compact bundles of fleshy fibres which |

list of those, whose lives have been sacrificed
to the empirical use of a medicine of great
activity, and therefore enpable of doing mueh
harm as well as pood.”—Aikin®s View af the

| Character, &c. of Howard, p. 197.
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carried by the shortening of the in-
tervening belly of the muscle. These
points will be readily understood on
inspection of Fig. 3, which represents
the bones of the arm and hand, having
all the soft parts dissected off’ except
one muscle, O B I, of which the fune-
tion is to bend the arm. O indicates
the origin of the muscle ; B, the belly ;
I, the insertion ; T T, the tendons;
8, the shoulder-joint; 1, the elbow.
When the belly contracts, the musele
becomes shorter, and the lower ex-
tremity of the musele I is consequently
brought nearer to the origin or fixed
point 0. The arm is thus bent at the
elbow-joint, and the weight W raised
by the hand.

If the muscles are in general at-
tached to bones, it may be asked,—
How can the bones, which present
comparatively so small a surface, afford
space enough for the attachments of
muscles which are so much larger, and
which even appear in successive layers
above each other? This difficulty is
obviated in two ways. In the jirss
place, the heads and other parts of
bones to which muscles are attached,
are enlarged so as to presenta greater
surface than the body of the bone, and
form what are called processes, for the
express purpose of affording greater
room ; and, sccondly, instead of all the
fleshy fibres of a muscle being pro-
longed to its point of attachment at
the bone, they with a few exceptions
terminate gradually, as they proceed
from the belly, in a white shining
tendon, of a much smaller size than
the muscle, but of great strength, and
which is inserted into the bone. These
tendons, or sinews, as they are more
familiarly named, conduce greatly to
symmetry, elegance, and freedom of
motion. They may be traced under
the skin on the back of the hand, and
in the very powerful specimen at the
heel, called the tendom of Achilles.
The hamstrings are another obvious
example, as they may be plainly felt
becoming tight when an effort is made
to bend the knee. There are a few
muscles not attached to bones by either
extremity, and also a few which have

no tendons. Those which surround
the eyes, the mouth, the gullet, and
some of the other natural passages,
are of the former description; as is
also the heart. Some of the muscles
of the trunk have no tendons, but
these are so few that they may at pre-
sent be considered as exceptions to the
general rule,

In man, and in most of the animals
with which we are familiar, the muscles
are of a red colour. This, however,
depends entirely on the blood which
they contain; for so far is the colour

from being essential to their constitu- |

tion, that it may be destroyed by wash-
ing out the blood which produces it,
while the muscular substance remains
in other respects unchanged. Hence

the colour of the muscles depends ina |

great measure on the quantity and qua-
lity of the blood circulating through
them. Itis dark in game,light in young
animals and fowls, and white in fishes.
The want of colour in the last © relates
to the comparatively small proportion
of red blood circulated through the
muscular system, and to the smaller
proportion of the red particles in the
blood of fishes.” The bonito and
tunny have red muscles from an in-
creased quantity of bloed, but * the
deep orange colour of the fiesh of the
salmon and char depends on a peculiar
oil diffused through the cellularsheaths
of the fibres.”* In ultimate chemical

constitution, the blood and muscles
approach so closely that the former

is sometimes called by the French
“ chair coulante,” or liquid flesh.
They contain nearly the same propor-
tions of carbon, nitrogen, oxygen, and
hydrogen, are of nearly the same spe-.

cific weight, and the proportion of |

water which blood contains, very little
exceeds that found in muscle. Hence
the conversion of blood into muscle
would seem to be little else than a
re-arrangement of particles.

The true characteristic of muscular
fibres is contractility, or the power of
shortening their substance on the appli-

# Owen’s Lectures on the Comparative

Anatomy of the Vertebrate Animalsy vol. i.,
- 169, i
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for the lungs; when the air is again
expelled, and the cavity of the chest
diminished, the very muscles, ¢ ¢ 4,
which effect this by pulling down the
ribs, contract upon the bowelsalso and
push them upwards and inwards, as
can be plainly perceived by any one
who attends to his own breathing. By
this contrivance, a gentle and constant
impulse is given to the stomach and
bowels, which is of great importance
to them by propelling their contents
and so contributing to digestion ; and
one cause of the costiveness with which
sedentary people are so habitually an-
noyed, is the diminution of the natural
motion of the bowels in consequence
of bodily inactivity.

From the preceding exposition, the
action of the muscles a k I, which bend
the arm and the fore-arm, will be
easily understood, and some notion
may be formed of the innumerable
combinations into which a system com-
posed of upwards of 400 pieces may
be thrown, in effecting all the move-
ments required from the human frame.
In some of the operations in which we
engage, nearly the whole, and in others
only a few, of the muscles are thrown
into action at one time. The simul-
taneousness of action which obtains in
such instances, and which occurs in
almost every-act of life, however sim-
ple, and without which no dictate of
the will could be harmoniously and
successfully obeyed, depends solely on
the distribution and connection of the
nerves which animate the muscles.
Every individual fibre of every muscle
is supplied with nervous filaments,
and different fibres of the same muscle
are indebted for the simultaneousness
of their excitement to the stimulus be-
ing conveyed to each of them by fila-
ments of the same nerve. And, inlike
manner, wherever many muscles com-
bine to execute an important move-
ment, they are uniformly found to be
provided with, and conneeted by,
branches from the same system of
nerves; as, without this means, simul-
taneousness of action could not be in-
sured. :

From this peculiar constitution of
the muscles, it will be obvious that

their chief purpose is to enable us to |
carry into effect the various resolutions |
and designs—or wvolitions, as they are  }
termed by philosophers,—which have
been formed by the mind. The mus- |/
cles, accordingly, form the grand in-
struments by which man acts upon the
external world, and is acted upon by
his fellow-creatures. When the infant |
clings to its mother's bosom, it does so ||
by calling its little muscles into play. Il-

When its eries assail her ear, and
alarm her feelings, it is by muscular
action they are produced. When she
flies to its relief, or lulls it to sleep by }
some simple chant, her muscles are
still the medium by which her sym- }
pathy and affection are expressed. J!
Life itself is sustained by the constant ||
exercise of museular power ; and were K
either the heart or the muscles of |
respiration to forget their part for a
few minutes, existence would be at an
end.  Without the concurrence of the §|
muscular power, man’s grandest con- i
ceptions and most energetic resolutions |
would remain equally unknown and §
unfulfilled. Without museular power

whereby to communicate with their

fellow-men, Shakspeare and Milton ||
would have remained mute as the
statues which now represent their
bodily form, and the immortal crea-
tions of their minds would have been
lost to the world for ever. Mind is,
no doubt, the high and directing
power; but without obedient musecles,
ready at a call to minister to its wants,
mind would remain isolated in the
midst of creation, and could neither
speak, nor hear, nor touch. Amid the L

loss of children and friends, and even
amid the wreck of worlds, mind, with-
out muscles to express its feelings,
would look on in apparent apathy,
even when its affections were torn and
its sufferings were intense.

The museles, then, are the indis-
pensable agents and servants of the
mind and will. But we have yet to
inquire by what means the will exerts
its influence over them. As the mind
does not reside in the muscles them-
selves, something more is evidently
required to establish and keep up a
communication between the two, and
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for the production of regulated or
voluntary motion. Something is re-
quired, at once to excite the muscles to
activity, and to direct their contrac-
tions. Withouat this, the muscle itself,
though perfect in strength and in strue-
ture, would remain inert. Now, this
stimulus and guidance are conveyed
to it by the nerves. As we write,
the museles which move the fingers
and guide the pen obviously follow
the commands of the. will ; and the
moment the will is withdrawn, they
cease to operate. If the will be feeble
and undecided, the muscular move-
ments will be equally weak and irreso-
lute; whereas, if the mind be power-
fully excited, and the will energetie,
strength, rapidity, and decision, will
equally characterize all the movements
of the body. Under the intense ex-
citement and headlong fury of mad-

_ness, the muscular action of an other-

wise feeble man acquires a force often
exceeding all our powers of control.

It will be at once perceived from
this description, that in effecting vo-
luntary motion, we must have in opera-
tion, lst, The brain, or organ of mind,
as the source of the will; 2dly, the
nerves, which convey the intimations
of the will to the muscles; and, 3dly,
the muscles themselves, by whose con-
tractile powers motion is produced.
It will be understood, also, why the
number and size of the nerves distri-
buted to a muscle are in proportion,
not simply to its volume, but to the

variety, frequency, and vivacity of the

movements required from it ; and why
some small muscles employed in many
combinations, are therefore supplied

with a greater variety of nerves than

others double their size, but with more

simple functions.

Various attempts have been made
to determine the amount of the con-
tractile power of muscular fibre ; but,
from the very nature of the investiga-
tion, the results obtained can be re-
garded as approximative only. Kxpe-
riments have also been undertaken
with the view of shewing the great
advantage possessed by muscular tis-
sue over other substances as a locomo-

tive material. It has been proved, for
instance, that a fibre of silk of the
thickness of one square millimétre
(which, though not muscle, is of animal
origin), will support as great a weight
as a copper wire of similar thickness,
while the silk has the advantage of be-
ing nine times specifically lighter.®
Such calculations are curious, as shew-
ing the great power of resistance which
may be exercised by dead animal fibre ;
but they afford no data for estimating
the contractile power of the living
musele. Valentin found, from experi-
ments on the dead subject, that the
tendon of Achilles is capable of sup-
porting more than seven times the
weight of the body ;t consequently, as
the snapping asunder of this tendon
by the powerful contraction of its
muscle occasionally occurs, we thus
obtain some data for an estimate of the
surprising contractile power which a
muscle under powerful stimulus is
capable of exerting. The large and
strong thigh-bone has been broken by
the muscular struggle of epilepsy.
Other circumstances being equal,
muscular power is proportioned to the
size of the muscle; but it often hap-
pens that great power is required
where bulk of muscle would be incon-
venient or cumbersome. In such
cases, the muscle is supplied with an
increased endowment of nervous fila-
ments, which compensate, by the
strength of stimulus, for what it wants
in bulk of fibre. Many birds, for ex-
ample, require great muscular power
to sustain them in their long and rapid
flights through the air, and owe its
possession chiefly to the strong stimu-
lus imparted to moderate-sized mus-
cles by large nerves, which add ex-
tremelylittle to their weight ; whereas,
had the greater power been obtainable
only from an augmentation of fleshy
fibres, the consequent addition of
weight would, from the greatly in-
ereased difficulty the animal must have
felt in raising and sustaining itself in
the air, have gone far to counterbal-
ance any advantage gained on the side
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of power. But in fishes, which float
without effort in their own element,
size produces mo such inconvenience,
and their strength, accordingly, 1s
made to depend more on the volume of
the muscle than on its nervous endow-
ment,—shewing a beauntiful adaptation
of its structure to the mode of life and
wants of the animal.

Since voluntary motion depends as
much on nervous stimulus as on mus-
cular agency, it happens, that whatever
interrupts the action of the nerves
puts a stop to motion as effectually
as if the muscular fibre itself were
divided. Injuries and diseases of the
brain, whence the will emanates, are
well known to be accompanied with
palsy, or want of power in the muscles,
although in their own structure the
latter remain sound. Sleep and nar-
coties, too, suspend voluntary motion,
solely in consequence of their action
on the nervous system. Ardent spi-
rits, in like manner, disturb the regu-
larity of muscular action in no other
way than by previously disordering
the brain; and hence, the unsteady
gait and faltering elocution of a semi-
intoxicated person are sometimes re-
moved in an instant, by some power-
ful mental impression being suddenly
made, sufficient to restore the brain to
its natural state, and thereby to give
unity and steadiness to the nervous
impulse proceeding from it to the
muscles. For the same reason, although
the brain and muscles be perfectly
sound, yet if the communication be-
tween them be impaired or destroyed
by the compression or division of the
nerves, the muscles cease to act.

The stimulus which causes the mus-
cles to contract, issues from that part
of the nervous system which is lodged
in the cavity of the spinal column,
and which has hence received the name
of the spinal cord. But the spinal cord
must itself receive a stimulus to cause
it to send forth the mandate to the
muscles to contract, and this stimulus

tary. The spinal cord constitutes, as it
were, a passive instrument, charged
with the power which excites the
muscles to contraction; and it dis-

==

may be either voluntary or involun-.

charges this power according to the
nature of the stimulus brought to bear
on it. The spinal cord is a long tract
of nervous matter extending from the
brain to the region of the loins, and
giving off in its course nerves to the
various' organs and tissues of the body.
8ir Charles Bell was the first to shew
that these nerves are of compound
structure, and eontain fibres whose of-
fice it is to convey the mandate from
the spinal cord to the muscles, and
other fibres which serve to convey to
the spinal cord the impressions made
on their peripheral extremities. The
first are the nerves of motion, the lat-
ter the nmerves of sensation. These
two classes are also sometimes called [}
the efferent and afferent nerves, from the 1§
former carrying a stimulus outwards,
and the latter conveying an impres-
sion inwards. "The spinal cord, then,
is at its superior extremity in com-
munication with the brain, and, along
the whole extent of its course, with
the afferent nerves. From the brain
it receives the impression produced by
stimuli originating there, and through
the afferent nerves the impression of
stimuli operating on their peripheral
extremities. On the nature of these
stimuli it depends whether the result-
ing movements be voluntary or in-
voluntary. They are voluntary when
the stimulus to action is the result
of the will; they are involuntary
when the stimulus is either emotional,
or derived from the impressions made
on the peripheral extremities of the
nerves of sensation. Hence, involun-
tary motions may have either a mental
or a physieal origin; and though in
adult man the movements which result .
from the exercise of the will predomi-

nate, there are many which, being |||
the consequences of emotional or me-
chanical stimuli, no effort of the will |
enables us to control. A ludicrous ||
idea, for instance, will at times over- 'i:i
come our most strenuous efforts to re- l{l
sist laughter, and no voluntary effort (||
which we can exert will enable us to ||
withstand the tendency to cough, pro- 1
duced by the tickling of the windpipe |=‘!'
by a lump of mucus. The irritation in ||
the latter case is conveyed along the ;'“
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sensitive branches of the nerves to the
spinal cord, and is there “ reflected,” as
the phrase is, on the motor branches
which convey to the muscles the sti-
mulus to contract. That combination
of muscular contractions which pro-

|| duces coughing follows, and the offend-

ing or stimulating body is expelled,
From the « raﬂant%nn” ug the n]:}];uluu
which thus takes place, the resulting
movements have received the name of
| the rejlex motions ; and we shall in the
sequel occasionally make use of this
term in contradistinction to the purely
voluntary motions, although, in strict-
ness, the expression might be equally
applied to movements resulting from
the stimulus of the will. As we de-
scend in the scale of animal life, the

reflex motions acquire predominance
in proportion as the brainis less deve-
loped ; till at last the motions become

- entirely automatie, and the animal re-
sponds like a mere piece of machinery
to the application of appropriate sti-
muli.

In man, the will exercises, in the
healthy state, a certain degree of con-
trol over the reflex movements ; but in
some diseased conditions this control-
ling power is weakened or totally with-
drawn, and the body is then subjected
to a variety of involuntary movements,
which may arise either, lst, from the
irritation of the peripheral extremi-
ties of the nerves ; 2dly, from an abnor-

| mally excited condition of the spinal

cord itself'; or, Sdly, as is generally
the case, from a combination of both
of these causes. This is exemplified

| in hydrophobia, where the least breath

of air, acting as a stimulus on the cu-
taneous nerves, produces the most fear-
ful convulsions; and in chorea, or St
Vitus’s Danee, in which the involun-
tary movements are due chiefly to an
abnormally irritable state of the spimal
eord, arising apparently from a dis-
eased state of the blood. The follow-
ing case, extracted from Dr Graves’
Clinical Lectures,* is an instance of a
severe attack of the latter disease,
and will shew how completely the
voluntary control of the muscular

* Vol. i, p. 535,

movements of the body may be lost.
“ When at its height the disease pre-
sented a truly appalling spectacle ;
every part of the system of voluntary
muscles seemed to be affected ; all the
directing influence of volition ceased,
and the muscles everywhere were agi-
tated by sudden, violent, and jerking
motions, which constantly and forcibly
changed the position of her limbs,
throwing her into attitudes the most
varied, and succeeding each other
with extraordinary rapidity. Her
arms were indeed thrown about with
such force that it became necessary to
cover with blankets and soft padding
the sides of the sofa on which she lay;
and in spite of this and other precau-
tions her limbs were soon covered
with bruises, Her state was truly
pitiable ; one or two persons were
constantly engaged in preventing her
rolling off the couch; now and then
she sat down suddenly, made an in-
voluntary effort to assume the erect
position, and as suddenly flung herself
down ; meanwhile her limbs were
flexed, extended, thrown backwards
and forwards with increased rapidity.
At one moment her hand would be
struck against her head, and at the
next behind her back. It was
almost impossible to keep her covered
with clothes, for the constant motion
of the limbs often tossed the sheets,
blankets, and quilts off together, and
not unfrequently even stripped her of
her stockings.”

Since the muscles which are usually
subject to the will may be thus
thoroughly withdrawn from its con-
trol, it follows that to deseribe them as
“voluntary” in contradistinetion to the
uniformly * involuntary” muscles is
incorreet, their voluntary or involun-
tary action being entirely dependent
on the nature of the stimulus issued to
them by the spinal cord. In man it is
extremely dificult, if not altogether
impossible, to draw a striet line be-
tween voluntary and involuntary mo-
tion. In the healthy and waking
state most of the muscles are undoubt-
edly under the control of the will when-
ever we choose to exercise it; but
there are times when even the best
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defined voluntary motions appear to
become purely reflex or automatic.
Thus, motions acquired at first by
voluntary effort may by practice be-
come g0 habitual, as to be performed
mechanically and without our consei-
ousness. For instance, an individual
wrapped in thought walks on uncon-
sciously, and the muscles of his legs
continue to contract without any spe-
cial effort of the will. The weary
soldier has been known to continue his
march asleep; and here it would al-
most seem as if the contact of the foot
with the ground yielded stimulus suffi-
cient to continue the act of progression.

From facts like this, and from the
light which comparative anatomy
throws on the physiology of the ner-
vous system, the conclusion must be
drawn, that the part of the nervous cen-
tres which produces muscular move-
ments and adapts them to certain
ends, is different from the part which
thinks and wills. The former part
is, in man, generally under the control
of the latter, but nevertheless often
acts independently of it. Accordingly,
while muscular action may be directed
by the will when this is excited, it is
performed on the impulse of other
stimuli, when the thinking and will-
ing portion is wrapped in study or
sleep. In both cases, the part of the
nervous centres from which the motor
power issues is the same ; the differ-
ence lies merely in the cause which
excites the power to action. The cere-
bro-spinal nervous mass, though com-
posed, as we shall afterwards see, of a
congeries of organs, may accordingly
here be considered, so far as muscular
motion is concerned, as falling into
two principal divisions; the superior
cerebral, or voluntary and guiding
portion,—and the inferior or spinal
portion, which produces and combines
the automatic movements in obedience
to whatever stimulus operates upon it.
In this sense the spinal portion of
the nervous system includes those por-
tions of the nervous mass which have
received from anatomists the name of
the sensory ganglie and the medulia
oblongata, and which, from their lying |
within the cavity of the skull, are |

generally counted as part of the brain.®
The spinal cord, too, though usually
spoken of as one organ, is in reality
composed of a congeries or string of
organs, each forming a centre for the
produetion of nervous power. Hence it
is not of equal size throughout, but is
largest in those parts which are most
called on for a supply of nervous
energy. This is the case at its supe-
rior extremity, where the nerves of
respiration, which are in constant ac-
tion, are given off ; and it is the case
also in the cervieal and lumbarregions,
whence those large nerves issue which
supply respectively the upper and
lower extremities.

In what manner the voluntary sti-
mulus of the will is conveyed to the
spinal nerves, and thence to the
museles, is a problem which physiology
has not yet solved. We have no con-
sciousness how it is dome. We will
the movement, and it takes place; but
we have no choice in the selection of
the instrument.

To those whose attention is for the
first time directed to the study of phy-
siology, it may appear improbable that
movements adapted to a particular
end should be performed indepen-
dently of the will. But a little con-
sideration will shew that this is the
case even in man, though to & much
less degree than in the lower animals.
The newly-born infant begins to suck
a8 soon as any substance is brought
in contact with its lips; and that the
combination of muscular movements

which produces sucking is purely au- -

tomatic, and wholly independent of
the action of the brain, is at once
proved by the fact that it takes place

equally in infants born without this

portion of the nervous mass. In cases
of apoplexy, too, when consciousness
is totally destroyed, liquids put into the
mouthareswallowed by meansof a com-
bination of muscular contractions; and
in sleep we see the movements of re-
spiration performed asuninterruptedly
as in the waking state. In the lower
animals the vital principle is less con-

| centrated in the brain than it is in

#* See Chap. xii. on the Nervous System.
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man ; and in them, accordingly, life
continues for a longer period after the
integrity of the nervous system has
been destroyed. Abird that issuddenly
decapitated will fly several yards be-
fore life is extinet, and, in the celebrat-
ed experiment of Flourens, a pigeon
which was deprived of the cerebral
hemispheres lived for some months,
“running when it was pushed, flying
when it was thrown into the air, drink-
ing when its beak was plunged into
wuter, swallowing when food was put
into its mouth,—but at all other times,
when left to itself, appearing like an
animal in profound sleep.”#* Ifa rude
comparison be allowable, we may say
that the brain is to the body what the
engineer is to a locomotive. Doth ex-
ercise a controlling power, and deter-
mine the movements which are to be
executed ; but the body and the loco-
. motive are alike capable of executing
combined movements, the one without
the brain, the other without the en-
gineer. Or the brain may be com-
pared to the rider of a horse, whose
volition, in general, guides the animal.
But the horse may escape from the
control of the rider, as the body occa-
sionally escapes from the control of
the brain. “I have known,” says Dr
Williams,”” the convulsive motions of
a paralysed limb so violent in a hemi-
plegic patient, that it was necessary
every night to fasten it down to the
bedstead to enable the patient to get
sleep.”t In this case all voluntary
power over the limb was lost by dis-
ease ; but the muscles obeyed the un-
controlled stimulus which issued from
the spinal cord, We shall return to
the consideration of this subject when
treating of the anatomy and physio-
logy of the nervous system.

The spinal cord may be likened to
a galvanic battery, charged with nerv-
ous power, which it sets free on the
application of a stimulus. But to a
certain extent this power is always
overflowing, and communicates to the
whole muscular system a certain degree

% Carpenter’s Animal Physiology, p. 336.
London, 1848,
+ Principles of Medicine, 2d ed., p. 93.
London, 1848.

of permanent contraction, (or tone, as it
is called), which is veryapparent, when
the soft and flabby condition of a para-
lysed limb is compared with the firm-
ness of the museles of a healthy limb,
though not in the state of contraction,
It is, so to speak, an exaggerated de-
gree of this tone, which characterizes
the firm and involuntary contraction
of the sphincter muscle which closes
the outlet of the intestinal canal, and
which remains in permanent action
during life, unless paralysed by disease
of the spinal cord. In paralysis of the
muscles of one side of the face we see
this tonic muscular contraction well
exemplified. Themusclesof the healthy
side, being no longer counteracted by
their paralysed antagonists, draw by
their involuntary contraction the face
of the patient to one side. The dis-
tortion thus produced is generally un-
known to the sufferer till he sees it in
a mirror. It is through the failure of
this tonic action, also, that the body,
whendebilitated by long sickness, sinks
off the pillow and slips towards the foot
of the bed.

As already observed, the muscular
movementsin adult man areprincipally
the result of voluntary stimulus ; and
nothing can be more wonderful than
the accuracy with which, in the most
delicate movements, this stimulus is
adjusted and apportioned to such a
variety of parts, especially where prac-
tice, or in other words education, has
rendered the combination of powers
easy and certain. Not to dwell upon
the many associated muscular actions
which are necessary for speech, or the
more obvious and graceful movements
of dancing, fencing, and riding, we dis-
cover, in the management of the hand
and fingers by engravers, sculptors,
watchmakers, jugglers, and other ar-
tists and mechanics, a minute accuracy
of muscular adjustment toeffecta given
end, which is the more surprising
the more we consider the complicated
means by which it is attained. Asanin- |
stance of the nice and quick adjustment
of muscular action, Valentin® mentions
that a violin-player of his acquaintance

# TLehrbuch, vol. ii., p. 205.
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could, in touching the strings of his
instrument, bend the middle finger
from 48 to 50 times, and the ring finger
from 40 to 45 times in five seconds,
producing the exact degree of pressure
necessary for bringing out the proper
musical tones. But in insects the ra-
pidity of muscular contraction far ex-
ceeds this degree, and becomes in fact
almost inconceivable. Thus, it has been
calculated from the sound produced by
the wings of a common fly, that its
alar muscles at their utmost speed con-
tract no less than 4000 times in a
second.

In eonsequence of the co-operation
of both nerve and muscular fibre being
required to effect motion, excess of ac-
tion in each is followed by results pe-
culiar to itself. If the ¥ERVES pre-
poenderate, either constitutionally or
from over-exercise,—as they are apt to
do in highly nervous temperaments,—
theirexcessive irritability rendersthem
liable to be unduly excited by ordinary
stimuli; and hence, as in hysteric and
nervous females, a proneness to sudden
starts, ecramps, and convulsions, from
causes which would scarcely affect
an individual differently constituted.
Such persons have little muscular
power, except under exclftement ; they
then become capable of great efforts of
short duration, but sink proportionally
low when the stimulus is past. If, on
the other hand, the MuscLEs predomi-
nate, as in athletie strong-built men,
the nervous system is generally dull
and little susceptible of excitement,
and the muscles which it animates are
consequently little prone to the rapid
and vivacious action that accompanies
the predominance of the nervous func-
tions, Great strength and capability
of bodily labour are then the charac-
teristics,

Great muscular power and intense
nervous action are rarely conjoined in
the same individual; but, when they
do happen to meet, they constitute a
perfect genius for muscular exertion,
and enable their possessor to perform
feats of strength and agility, which
appear marvellous to those who are
deficient in either condition. The
most successful wrestlers and gladia-

tors among the ancients scem to have
owed their superiority chiefly to the
possession of both endowments inahigh
degree ; and among the moderns, the
most remarkable combination of the
two qualities is exhibited by some of
our harlequins, clowns; rope-dancers,
and equestrian performers, and also by
those who display their stremgth and
power of equilibrium in balancing
wheels, ladders, or other heavy bodies,
on the chin ; and whose performances
require, from the small muscles of the
jaw and meck, a force of contraction
which, when redonced to caleunlation,
almost exceeds belief, Belzoni com-
bined both conditions in a high degree.

From the general resemblance which
characterizes the structure of the dif-
ferent nerves, a similarity in function
was long ascribed to them all, and no
explanation could be given why one
muscle sometimes received filaments
from different nervous trunks. Re-
cently, however, the labours of Bir
Charles Bell, Mayo, Magendie, Bellin-
geri, and others, have clearly’ esta-
blished that in such cases each nerve
serves a distinet purpose, in combin-
ing the movements of the particular
muscles for particular purposes. The

muscles of the face and lower jaw, for {

instance, receive branches from two
motor nerves, the object of the one set

being to produce the movements of |

mastication, and that of the other to

produce those muscular contractions on |

which expression depends.
So uniformly is a separate instru-
ment provided for every additional

function, that there were strong a prieri |

reasons for concluding that the nerves,

although running as single filaments '

in one sheath, are in reality double, and
perform distinet functions, Sir Charles
Bell has the merit of this discovery.
In his work on the Nervous System,
he shews that one set of nervous fibres
conveys the mandate from the brain to
the muscle, and excites the eontrac-
tion ; while another conveys from the
muscle to the brain a peculiar sense of
the state or degree of contraction of
the muscle, by which we are enabled
to judge of the amount of stimulus
necessary to acecomplish theend desired,

—_
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and which is obviously an indispen-
gable piece of information to the mind
in regulating the movements of the
body. Sir Charles has also shewn that
many of the sensations supposed to be

derived from the sense of touch and

the skin, arise from the musecular sense,
and are wholly imperceptible to the
skin, without the co-operation of mus-
cular contraction.

*‘ The museles have two nerves,” says
Sir Charles, * which fact has not
hitherto been noticed, because they are
commonly bound up together. But
whenever the nerves,as about the head,
go in a separate course, we find that
there is a sensitive nerve and a motor
nerve distributed to the muscular fibre,
and we have reason to conclude, that
those branches of the spinal nerves
which go to the muscles, consist of a
motor and a sensitive filament.

“ It has been supposed hitherto, that
the office of & muscular nerve is only
to carry out the mandate of the will,

| and to excite the muscle to action, but
| this betrays a very inaccurate know-

ledge of the action of the muscular

; for, before the musecular system
can be controlled under the influence
of the will, there must be a conscious-
ness or knowledge of the condition of

._ the muscle.

“ When we admit that the various
conditions of the musele must be esti-
eived, in order to be un-
der the due control of the will, the
natural question arises, Is that nerve
which carries out the mandate of the

‘Wl win capable of conveying, at the same

moment, an impression re e to
the course of that influence which is

ing from the brain to the muscle ?

we had no facts in anatomy to pro-
ceed upon, still reason would declare
to us that the same filament of a nerve
eould not convey a motion, of whatever
nature that motion may be, whether
vibration or motion of spirits, in op-
posite directions at the same moment
of time.

“1 find that, to the full operation of
the muscular power, two distinct fila-

ments of nerves are necessary, and that

a circle is established between the sen-
sorium and the muscle ; that one fila-

ment or single nerve carries the influ-
ence of the will towards the musele,
which nerve has no power to convey
an impression backwards to the brain ;
and that another nerve connects the
muscle with the brain, and, acting as
a sentient nerve, conveys the impres-
sion of the condition of the muscle to
the mind, but has no operation in a
direction outwards from the brain
towards the musele, and does not there-
fore excite the muscle, however irri-
tated.” #

This conseiousness of the state of the
muscles—this muscular sense, as it may
be truly ealled—is of great importance
both to man and to the inferior animals,
as itis necessarily by informationthence
derived, that everysubsequentexertion
isdirected and apportioned in intensity
to the effect required to be produced.
If we had no such sense, the delicate
and well-directed touches of the en-
graver, painter, and sculptor, or of the
ingenious mechanic, would be at the
mercy of hazard ; and a single dispro-
portioned movement might roin the
successful labour of months, supposing
suecess to be in reality compatible with
chance. Without this sense, man could
not deliberately proportion the muscu-
lar efforts to his real wants ; and, even
in walking, his gait would be unsteady

| and insecure, because there would be

no harmony between effort and resist-
ance. The loss of equilibrium, and
the concussion and disturbance of the
system consequent on taking a false
step, as it is called, are specimens of
what we should always be subject to
without the guidance of the muscular
sense. When we imagine we have one
step more of a stair to descend than
really exists, we are placed nearly in
the same circumstances as if we had no
muscular sense to direct the extent
of our intended movement; because,
misled by an erroneous belief, we
make an effort grievously unsuited to
the occasion. And yet so habitually
are we protected from this ervor by the
assistance of the sense alluded to, and
so little are we conscious of its opera-

& Bell's Anatomy, seventh edition, vol. ii.,
p. 372; and also his work on the Nerves.
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VARIETY ESSENTIAL TO MUSCULAR ACTION.

tion, that it is only after matare re-
flection that we perceive the necessity
of its existence,

In chewing our food, in turning the
eye towards an object looked at, in
raising the hand to the mouth, and, in
fact, in every variet}'of‘musculm- move-
ment which we perform, we are guided
by the muscular sense in proportioning
the effort to the resistance to be over-
come ; and, where this harmony is de-
stroyed by disease, the extent of the
service rendered us becomes more ap-
parent, The shake of the arm and
hand which we see in drunkards, and
their consequent incapability of carry-
ing the morsel directly to the mouth,
are examples of what would be of daily
oceurrence, unless we were directed and
assisted by a muscular sense.®

Life and the nervous stimulus are
essential to muscular power, Separated
from the body, and deprived of both,
the musele which formerly contracted
with a power equal to 100 pounds,
would be torn asunder by a weight of
ten. This fact is of itself sufficient to
give a pretty correct notion of the ex-
tent to which muscular contraction de-
pends on other causes than the mere
structure of the fleshy fibres ; for that
structure continues unaltered for some
time after death, and after the nervous
communication has been suspended—
and yet how feeble comparatively is
the power of resistance which the
muscle then possesses !

The required movement having
been once effected by the nervous im-
pulse stimulating the muscular fibre
to contraction, relaxation speedily
follows, and is in its turn succeeded
by fresh contraction proportioned to
the object in view. MNuscular action,
therefore, consists properly in alternate
contraction and relavation of the fleshy
Jfibres. A state of permanent contrac-
tion (beyond the tonic contraction al-
ready noticed), is both unnatural and
impossible ; and, accordingly, the most
fatiguing muscular employment to

® Some ingenious speculations on this
subject by Mr James Simpson and others
will be found in the Phrenological Journal,
vols, ix. x. xi. xii.

which a man can be subjected, is that
of remaining immoveable in any given
attitude. To an unreflecting person
it may seem a very easy and pleasant
occupation to stand for half a day in
the attitude of an Apollo or a Gladia-
tor, as a model to a statuary ; but, on
trying it, he will find, to his astonish-
ment, that stone-breaking and the
tread-mill are pastimes in compari-
gon. In the one case, the muscles
which preserve the attitude are kept
incessantly on the strain; while in
the other, they enjoy that alternation

- of motion and rest for which they

were destined by Nature. We may
easily put the fact to the test, by at-
tempting to hold the arm extended at
a right angle to the body for the short
gpace of ten minutes. He whose
muscles, if indeed capable of the ex-
ertion, do not feel sore with fatigue
at the end of that time, may think
himself peculiarly fortunate in possess-
ing a powerful constitution,

The principle just stated explains
very obviously the weariness, debility,
and injury to health, which invariably
follow forced confinement to one posi-
tion or to one limited variety of move-
ment, as is often witnessed in the edu-
cation of young females. Alternate
contraction and relaxation, or, in other
words, exercise, of the muscles which
support the trunk of the body, is the
only means which, according to the
Creator’s laws, can eonduce to museu-
lar development, and by which bodily
strength and vigour can be secured.
When a muscle is exercised, it receives
an increased supply of blood and nerv-
ous energy, and in consequence, when

the exercise is not continued too long, .

but alternates with due periods of re-
pose, it acquires increased size, mobi-
lity, and strength. But when on the
contrary the exercise is excessive, the
nervous energy is exhausted and the
nutrition of the muscle suffers. De-
ficient exercise is followed by a like
prejudicial effect; for the muscle, when
left in repose, receives small supplies
of blood and nervous energy, and re-
mains weak and undeveloped. Chossat,
in his remarkable experiments on the
effects of inanition, made a curious
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observation which bears directly on
this point. Having ascertained that
the entire muscular system loses 423
of its weight during starvation be-
fore death ensues, he found that the
pectoral museles (or those which move
the wings) of the pigeons which were
the subjects of his experiments, lost
in proportion about one-third more
than the muscular system taken as a
whale, *“This remarkable difference,”
says he, ““must be due solely to the
state of inactivity to which the great
pectoral musecles are’ condemned from
the confinement of the birds in their
eages ; and it follows that the destrue-
tive assimilation of the body which re-
sults from the privation of food, ensues
more readily in those museles which
remain in a state of repose, than in
others in which the ordinary move-
ments of the animal keep up the
I‘ nutritive action, and thus resist the
causes of decay.”* The powerful in-
fluence of exercise on nutrition has
also been experimentally shewn by
the late Dr John Reid. This able
physiologist divided in four frogs the
nerves which supply the posterior
extremities, and thus isolated them
from their connections with the spinal
cord, The limbs were of course all
ysed, but the muscles of one of

the paralysed limbs of each frog were
daily exercised by a weak current of
galvanism applied to the cut extremi-
ties of the nerve supplying them, while
the muscles of the other limb were al-
lowed to remain quiescent. The appli-
cation of galvanism was continued for
two months, at the end of which time
the muscles of the exercised limb
were found to retain their original
size and to contract vigorously, while
those of the quiescent limb had shrunk
at least to one-half of their former
bulk, and presented a marked con-
trast to those which had been galva-
nised.t The imperfect nutrition which
is thus shewn to result from the want
of exercise receives further elucidation

4 Recherches Expirimentales sur 1'Tn-
anition, p. 76. Paris, 1543.
+ Physiological, Anatomical, and Pathola-

gival Rescarches, p. 11. Edin. 1848.

from another experiment by Dr Reid.
He divided one of the sciatic nerves®
of a rabbit, leaving the other intact,
One limb was thus paralysed, the
other remained in action. At the
end of seven wecks the animal was
poisoned, and the muscles and bones
of the two limbs were removed and
carefully weighed ; when the muscles
of the sound limb were found to weigh
327 grains and those of the paralysed
limb 170. The bones of the sound
limb weighed 89 grains, and those of
the paralysed limb 81. Thus in seven
weeks the muscles of the unexercised
limbs had lost very nearly half their
weight. T

These examples of the prejudicial in-
fluence of deficiency of muscular ac-
tion onnutrition, will enable the reader
now to trace its practical results in the
school-room. Instead of promoting ex-
ercise, the prevailing system of female
education places the muscles, and par-
ticularly those of the trunk, under the
most unfavourable eircumstances, and
renders their exercise nearly impos-
sible. Left to itsown weight the body
would fall to the ground, in obedience
to the law of gravitation; insitting and
standing, therefore, as well as in walk-
ing, the position is preserved only by
active muscular exertion. But if we
confine ourselves to one attitnde, such
as that of sitting erect upon a chair—
or, what is still worse, on benches with-
out backs, as is the common practice in
schools,—it is obvious that we place
the muscles which support the spine
and trunk, in the very disadvantageous
position of permanent instead of inter-
mittent contraction ; which permanent
contraction we have seen to be in
reality more fatiguing and debilitat-
ing to them than severe labour. This
constant state of exertion, moreover,
is unaccompanied by any increase of
the eirculation ; so that the muscles in
question receive no additional nutri-
tive supplies to support them under
the continued strain. No wonder

& The sciatic nerve is that which prinei-
pally supplies the posterior or inferiur ex-
tremity.

f‘ ﬂp- Eitu F’! 10-
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then that girls thus restrained daily
for many successive hours invariably
suffer—deprived as they are of the
sports and exercise after school-hours
which strengthen the muscles of boys,
and enable them to withstand the op-
pression. The muscles being thus
enfeebled, the girls either lean over
insensibly to one side, and thus con-
tract eurvature of the spinﬂ-; or, their
weakness being perceived, they are
forthwith cased in stiffer and stronger
stays—that support being sought for
in steel and whalebone, which Nature
intended they should obtain from the
bones and muscles of their own bodies,
The patient, finding the maintenance
of an erect carriage (the grand object
for which all the suffering is inflicted)

| thus rendered more easy, at first wel-

comes the stays, and, like her teacher,
fancies them highly useful. Speedily,
however, their effects shew them to be
the reverse of beneficial. The same
want of varied motion, which was the
prime cause of the muscular weakness,
is still farther aggravated by the tight
pressure of the stays interrupting the
play of the muscles, and rendering
them in a few months more power-
less than ever. In spite, however, of
weariness and injury, the same system
is persevered in; and, during the
short time allotted to that nominal
exercise, the formal walk, the body is
left almost as motionless as before,
and only the legs are called into
activity. The natural consequences
of this treatment are, debility of the
body, curvature of the spine, impaired
digestion, and, from the diminished
tone of all the animal and vital fune-
tions, general ill health ;—and yet,
while we thus set Nature and her
laws at defiance, we presume to ex-
press surprise at the prevalence of
female deformity and disease !

It would be easy, were it needful,
to prove that the picture here drawn
is not overcharged. A single in-
stance, from a note appended by Dr
Forbes to an excellent treatise on
“ Physical Education,” by the late Dr
Barlow of Bath, will suffice. After
copying the programme of a board-
ing-school for young ladies, which

exhibits only one hour’s exercise (con-
sisting of a walk, arm in arm, on the
high road, and that only when the
weather is fine at the particular howsr
allotted to dt), in contrast with nine
hours at school or tasks, and three and
a half at optional studies or work,—
Dr Forbes adds :—* That the practi-
cal results of such an astounding re-
gimen are by no means overdrawn in
the preceding pages, is sufficiently
evinced by the following fact—a fact
which, we will venture tosay, may be
verified by inspection of thousands of
boarding-schools in this country. We
lately visited in a large town a board-
ing-school containing forty girls ; and
we learnt, on close and accurate in-
quiry, that there was not one of the
girls who had been at the school two
years (and the majority had been as
long), that was net wmore or less
crOOKED ! Our patient was in this
predicament ; and we could perceive
(what all may perceive who meet that
most melancholy of all processions,—
a boarding-school of young ladies in
their walk) that all her companions
were pallid, sallow, and listless, We
can assert, on the same authority of
personal ebservation, and on an exten-
sive scale, that scareely a single girl
(more espocially of the middle classes)
that has been at a boarding-school for
two or three years retwins home with
unimpaired health ; and for the truth
of the assertion, we may appeal to
every candid father whose daughters
have been placed in this situation.”#
The contractile power of a musecle
is diminished whenever nutrition suf-
fers, and it would therefore be con-
trary to all physiological laws to ex-
pect that the muscles of those pallid,
sallow, and listless girls should be
efficient for powerful or prolonged ef-
fort. Want of exercise, by impairin
the general nutrition of their bodies,
has not only diminished the bulk of
their musecles, but likewise deterior-
ated the quality of the blood; so that
even the diminished volume of their
muscles is imperfectly nourished, while

® Cyclopmdia of Practical Medicine, arti-
cle Physical Education, vol. i., p. GOE.
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giving an easy and erect carriage than
seats without backs, because the play
of the muscles necessary for preserving
the ercet position would give them
activity and vigour ;—and, accord-
ingly, the want is scarcely, if at all,
felt in well-managed infant-schools, for
the very reason that such variety of
motion is there carefully provided for.
But it is a gross misconception to sup-
pose that the same good result will
follow the absence of support, when
the muscles are weakened by constant
straining and want of play. The in-
cessant fidgetty restlessness observable
after the second or third hour of com-
mon school confinement, shews the
earnest call of Nature for a little
wholesome exercise: and the quiet
that ensues when it is granted, indi-
cates clearly enough that the restless-
ness springs even more from bodily
than from mental weariness, It is, in
fact, a degree of what we all feel when
kept long standing in one place, or
sitting at a desk. We become weary
and uneasy from the continued strain
on the same muscles, and feel at once
relieved by a walk, a drive, or any
change whatever. The same principle
explains the fatigne so often com-
plained of as experienced in  shop-
ping,” or in an exhibition-room. We
saunter abput till the muscles become
sore from the fatigue of being always
in the same attitude, and we are re-
freshed by a walk or a dance, or any-
thing which alters the position. The
same langour of the muscles is felt
after witnessing a pantomime or other
continuous spectacle, by which we are
induced to keep the neck for a long
time in a constrained and unvaried
position. Children with thin bodies,
weak muscles, and large heads, some-
times suffer much by being taken to
church, and, in order that due respect
may be shewn to the sanctity of the
place, forbidden by their parents to
|| lean their heads on the board, or on the
arm of the person sitting next them, so
as to support themselves more easily.

Man being intended for a life of
- activity, all his functions are consti-
tuted by Nature to fit him for this
object, and they never go on so success-

— - —

fully as when his external situation is:
such as to demand the regular exer--
cise of all his organs. It is, accord--
ingly, curious to observe the admir--
able manner in which each organ is:
linked in its action and sympathies .
with the rest. When the muscular
system, for example, is duly exercised,
increased action in its vessels and
nerves takes place ; but the effect is
not by any means limited to the mere
organs of motion. The principal
blood-vessels in all parts of the body
lie imbedded among muscles, both for
the protection and for the aid which
the latter afford them. Every con-
traction of the muscles compresses
and lessens the diameter of the ves-
sels ; and as the blood contained in
them cannot retrograde in its course,
it is propelled in the arteries from the
heart towards the extreme parts, and
in the veins from the extremities to-
wards the heart, with greater foree and
velocity than before. This will be
better understood
on examining the
annexed engrav-
ing of the blood-
vessels of the
arm, copied from
Fyfe's Anatomy.
The letters A, B,
C, D, E, repre-
sent the principal
museles of the
arm, and F, G,
H, LE, L, M, N,
those of the fore-
arm ; though, as
the preparation is
dried, and the
muscles are con-
sequently much
shrunk, t.lue}r do
not appear in
their natural si-
tuations, The
letters in italics
point out the
humeral artery,
which is seen di- (J
viding at the ¥
elbow into two
branches. The
one called the

Fig. 5.
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radial artery on the outer side
of the forearm towards the thumb,
and is the branch in which the pulse
is generally felt ; the other, called the
winar, passes along the inner side of
the forearm.

In the natural state, these blood-
vessels are covered and protected in
almost their whole course by the adja-
ecent muscles. In consequence of this
position, the muscles cannot contract
without at the same time compressing
the blood-vessels, and propelling their

' contents ; for, as mentioned on page

83, the muscles swell out laterally
at every contraction. The assistance
afforded to the circulation of the blood
by this ment is familiarly exem-
plified in the operation of blood-letting
from the arm. When the blood stops
or flows slowly, it is customary to put
a ball or other hard body into the
‘hand of the patient, and desire him
to squecze and turn it round. The
utility of this depends on the muscles
of the arm compressing the interjacent
blood-vessels and forcing onwards the
current of the contained blood by

| their successive contractions, but partly
| also on the pressure exercised on the

deep-lying veins, turning the current
into thesubeutaneous vessels, Muscular
action is, indeed, one of the powers
provided for effecting a regular cir-
culation ; and hence, when its assist-

ance is neglected, as it is by those

who take no active exercise, the blood
begins to flow less freely, till at last

§l it finds some difficulty in returning

against the law of gravitation from

Ml the lower extremities, which then

g&du&ﬂy swell. Persons engaged
years in sedentary professions,

are thus very subject to varicose (or

dilated) veins, and swelled feet.

The chain of connection among all
the living functions is nowhere more
visible than in this relation between
muscular exercise and the circulation
of the blood. Action requires the
presence of arterial blood, and, in the
case of the muscles, the very circum-
stance of their being active favours
the circulation and increases the sup-

. Thisinecrease, in its turn, enables
the parts to which it is sent to act

with greater energy and effect, and
the augmented action is attended by
corresponding waste and exhalation,
and proportionate nutrition of the
parts. No vital action, it has already
been explained, can take place without
being accompanied by certain chemical
changes in the solids and fluids of the
body; these changes, as they tend to use
up the substance of the body, are com-
prehended under the term waste, and
their whole products are contained in
the various excretions of the body.
Now, muscular fibre is composed of
about
53 parts of carbon,

7 ... hydrogen
16 nitrogen, and
24 oxygen,
100 :

along with small quantities of sulphur
and phosphorus ; and as the kidneys
are the chief emunctuories of the ni-
trogen, the guantity occurring in the
urine affords a test of the amount of
muscular waste going on in the body.
In this fluid it occurs principally as
urea, which is composed of

earbon, 20,000

hydrogen, 6,666

nitrogen, 46,

oxygen, 26,667

100,000
One part of urea, therefore, contains
about three times as much nitrogen as
is contained in dry muscular fibre ;
and, seeing that flesh contains three-
fourths of its weight of water, any
given weight of urea must represent
twelve times that weight of muscular
fibre as it exists in the body. Now
Lehmann found that, under otherwise
similar eircumstances, the amount of
urea in his urine inereased with in-
erease of muscular exercise, from 32
grammes to36'7 grammes in 24 hours;*
equivalent to about 72 grains, and
representing an extra waste of 1§ oz.
of muscular fibre. But we know that
nitrogen is given off by the kidneys in
other forms than as urea, and also in

# Lehrbuch der Physiologischen Chemie,
vol. i, p. 169, Leipzig, 1850.
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very appreciable quantities by the
lungs and skin ; hence, the increase of
urea can be regarded only as indicating
an increase of waste, without in any
degree fixing its positive amount.

To replenish the blood exhausted of
its nutritive principle by exercise, a
greater quantity of food is required ;
and, to prompt us to attend to this
condition, the appetite becomes keener
and more imperative, and the power
of digestion proportionally vigorous.
The food taken is more speedily di-
gested, and its absorption from the
surface of the intestines and trans-
mission into the circulating current
are more rapid. That the blood so
improved may be properly and quickly
animalised in the laboratory of the
lungs, respiration becomes deeper and
more frequent, thus admitting a larger
quantity of air and freer circulation
through them than before; and the
blood, in this way renewed and re-
endowed with the pabulum of life,
imparts fresh nutriment and vigour to
all the organs of the body, and fits
them for that active exertion which

| the proper discharge of his duties im-

peratively requires from every mem-
ber of the human race,

Considered in this point of view, the
hurried breathing and quickened cir-

| culation, of which we are so apt to

complain when engaged in muscular
exercise, instead of being evils, are,in
fact, the beneficent means by which
we become fitted to continue the exer-
tion. Without a more than usually
rapid flow of blood to the part in use,
the necessary stimulus to its vessels
and nerves could not take place, and
its action could not be sustained. And
were not respiration accelerated, so as
to oxygenate the venous blood more
quickly as it arrived at the lungs, it
is obvipus that the requisite stimulus
must again have failed; as, in that
case, the blood must either have accn-
mulated in the lungs and caused death,
or have passed through them imper-
fectly prepared, and extinguished life
more slowly, but not less certainly.
In the erab and other crustacea we
find this relation between respiration
and muscular movement even more

direct. In them the respiratory cavity
is incapable of either expansion or con- - Ji#
traction, but consists of a hollow space, . §
with an anterior and posterior aper- - §ij
ture, through which the water passes: §
for the purpose of oxygenating the g
blood in the gills. The water enters
by the posterior aperture, driven in §
by lamelliform appendages attached
to the ambulatory or natatory legs,,
and issues by the anterior aperture. g
The quantity of water which passes is |
thus dependent on the activity of the,
movements of these limbs, Accord--
ingly, the more active the progress of '}
the crustacean, the more briskly will
its respiration proceed, from the mus-.
cular and respiratory funections being ;
brought into direct relation by this:
simple conneetion of their respective:j
instruments.*  Along with the in-.
creased consumption of material which
attends muscular exercise, an increas--
ed development of heat, as already’
observed, always takes place. This:
point has received direet elucidation:
from the experiments of Breschet and |
Becquerel, who shewed that sawing:
wood for five minutes raised the tem--
perature of the biceps musele of the arm
1:8°F. DrJohn Davy, too, has directly «
proved that exercise increases the tem- .
perature of the whole body—a fact in--
dieated by the increased temperature !
of the urine voided after a smart walk. .
Moreover, we obtain evidence that:
these results are really dependent on
chemical metamorphoses, in the eir--
cumstance pointed out by M. Du Bois:
Reymond, that the galvanometer re-.
sponds to the changes which acecom-.
pany voluntary contraction of the:
muscles, t . |
It is from the effect of muscular:
compression, noticed above, in promot- -
ing the flow of blood through the ar--
teries and wveins, that shampooing,,
which consists in a kind of kneading;
of the flesh, is so successfully resorted |
to in the warm climates of the East,,
and among the richer class of invalids s

® Owen’s Lectures on the Invertebrate
Animals, p. 182.

+ Anmnales de Chimie et de Physique, 3d !
series, vol, xxx., p. 127,
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in our own country, as a partial sub-
stitute for active exercise. Shampoo-
ing furnishes from without that im-
pulse to the circulation which the
Creator has destined it to receive from
active muscular exertion; and the
principle of its action being the same,
we cannot wonder that it should prove
indisputably useful in promoting cir-

cases where active exercise cannot be
enjoyed. Hence also its utility in dis-
persing indolent swellings, in restor-
ing tone to weakened joints, and in
cure of rheumatism.

It is a common observation, that
sedentary persons are habitually sub-
jeect to costiveness and its attendant
evils. The reason is the same. In the
natural state, the contents of the bowels
are propelled partly by the successive
eontractions of the muscles which form
the walls of the belly and separate
that eavity from the chest, and partly

the contraction of the muscular
fibres which constitute an important
part of the structure of the intestines
themselves. 1f, however, exercise be
refrained from, and the same position
be preserved for many hours a-day, as
in sitting at a desk, the contents of
the bowels are necessarily deprived of
one important propelling power, and
do not move onwards with the same
re ity as when exercise is taken.
The slowness of intestinal action which
ensues can be overcome by no course
of medicine, and scarcely any modifi-
eation of diet, so long as sedentary
habits are indulged in ; though it may
often be relieved by daily pressing
over the region of the abdomen with a
kind of kneading motion, imitating,
though feebly, the effects of muscular
‘action, Females suffer much from
costiveness produced by sedentary
habits.*

The evils arising from deficiency of
exercise to all the functions of the
mind and body will now be equally
evident and intelligible, for they are
the reverse of what we have seen to

# See the author's treatise on Digestion
and Diet, chapter xv., * On the proper re-
gulation of the bowels.”

culation, strength, and nutrition, in’

be the advantages of adequate exer-
cise. The circulation, for want of
stimulus, becomes languid, especially
in the extreme vessels ; the feebleness
of action occasions little waste of ma-
terials, and little demand for a new
supply ; the appetite and digestion
consequently become weak ; respira-
tion heavy and imperfect; and the
blood so ill-conditioned that, when dis-
tributed through the body, it proves
inadequate to supply the stimulus re-
quisite for healthy and vigorous action.
The concatenation of causes and con-
sequences thus exhibited, cannot fail,
when the principle connecting them is
perceived, to interestand instructevery
thinking mind.

CHAPTER VIL
RULES FOR MUSCULAR EXERCISE.

THE laws and conditions of healthy
muscular action having now been
sufficiently explained, I shall next en-
deavour to shew how usefully our
knowledge of them may be applied to
the proper regulation of exercise in
the ordinary conduct of life,

In attempting to lay down rules for
exercise, our aim should always be to
recommend what is in accordance with
the physiological constitution of the
museular system. With this principle
to guide us, and keeping in view the
conditions of muscular action as ex-
plained in the preceding chapter, we
can have no difficulty in perceiving,
that, to derive proper advantage from
exercise, it is necessary, ls¢, that it
should spring from, and be continued
under, the influence of an active nervs-
ous or mental stimulus ; 2dly, that it
should always involve ns much variety
of movement as possible ; 3dly, that it
should be proportioned to the age,
strength, and constitution ; 4thly, that
it should be taken st the most favour-

—————
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able times of the day; and, lastly,
that it should be of a kind ealculated
to ensure all the good effects which
well-conducted exercise is capable of
affording.

That exercise should always spring
from, and be eontinued under, the in-
fluence of an active and harmonious

nervous and mental stimulus, will
scarcely require any additional evi-
dence ; but as the principle is not
sufficiently appreciated or acted upon,
a few remarks seem still to be ecalled
for to enforce its observance. The
simple fact that the muscles are ex-
pressly constructed for the purpose of
fulfilling the commands of the nervous
system, might of itself lead to the in-
ference that a healthy mental stimulus
ought to be considered an essential
condition or accompaniment of exer-
cise ; and might render us prompt to
observe how easy and pleasant mus-
cular action becomes under the influ-
ence of mental excitement, how useful
a vigorous nervous impulse is in sus-
taining and directing it, and how diffi-
cult; wearisome, and ineflicient it be-
comes, when the mind which directs it
is languid or absorbed by other em-
ployments. Henece the superiority, as
exercises for the young, of social and
inspiriting games which, by their joy-
ous and boisterous mirth, call forth

the requisite nervous stimulus to put
the muscles into vigorous and varied |
action ; and hence the utter inefficiency |
of the dull and monotonous daily walk |
which sets all physiological conditions
at defiance, and which, in so many
schools, is made to supersede the ex-
ercise which it only counterfeits. Even
the playful gamboling and varied
movements which are so characteristic
of the young of all animals, man not
excepted, and which are at once so
pleasing and attractive, might have
taught us that activity of feeling |
and affection, and sprightliness of

mind, are intended by Nature to

be the sources and accompaniments

of healthful and invigorating muscu-

lar exercise ; and that the system of
bodily confinement and mental culti-

vation now so much in vogue, is cal-

culated to inflict lasting injury on all
who are subjected to its restraints.
The buoyancy of gpirit and compara-
tive independence enjoyed by boys
when out of school prevent them from
suffering under it so much as girls do;
but the mischief done to both is the
more unpardonable when it does oceur,
because it might so easily have been
entirely avoided. Even in some in-
fant schools, where properly conduct-
ed exercise ought to be considered as
a necessary of life, the principle on
which I am insisting is so little un-

derstood or valued, that no play- ||
grounds have been provided, and the |

very best means of moral as well as
physical training—play with compa-
nions—has, to the great injury of the
poor children, been wholly omitted.
Under judicious direction, the play-
ground affords the most valuable and
effective aid to the parent and teacher,
not only in eliciting the highest degree
of physical health, butin developing the
general character by the practical in-
culeation of moral principle, kindness,
and affection, in the daily and hourly
conduct of the children committed to
their charge. The following table by
Friedldnder,* is worthy of attention,
and may serve as a general guide for
the distribution of the time of children
over their various oceupations, though
we are far from offering it as a stand-
ard for universal application. It

shows that he attaches even more |
weight to the due cultivation of the |

muscular system in childhood and early
youth, than to that of the nervous sys-
tem ; and his views are founded on a
sound physiology, for each system in
the body should be eultivated inaccord-
ance with its development. Inman the
brain is of slow and gradual growth,
and a too early taxing of its powers, in-
stead of giving it energy and strength,
prevents its ultimate development, and
retaing in & station of mediocrity
many who otherwise might have risen
to distinction. Friedlinder’s division
of the day is as follows, according to
different ages :—

* Levy's Hygiéne, vol. ii., p. 468.
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.E“‘f’e In-door Meals
Ages. Sleep oy occupa-  and
out-door k

oreupations. uons. T
T 9 9 2 i
8 9 9 2 4
9 ] 8 3 4
. 10 8 B 4 +
11 8 T i 4
12 8 6 6 -4
13 8 5 fi 4
14 7 a 8 4
15 7 4 9 4

This division ought not, however,
to be regarded as a rule universally,
or even generally, applicable. Iterrs
in giving too little time to sleep, and
too much to in-door occupations, espe-
cially in the later years; and in esti-
mating it, the reader will bear in mind
that the hours of exercise and out-door

.oecupations are proposed to be spent,

not in continued muscular exertion,
but in a manner which will combine
play and recreation with useful em-
ployment.

These hours of exercise and recrea-
tion may, by a judicious teacher, be
made as conducive to the proper
training of the young as the time spent
on the benches of the school-room ;
and, instead of being time * wasted,”
it may be made time most profitably
spent for both body and mind.

Facts illustrative of the beneficial in-
fluence of a mental stimulus as the only
legitimate source of muscular activity
abound everywhere, and must be fa-
miliar to every reflecting mind ; but
as the practical inferences deducible
from them have, to a great extent,
escaped the notice of parents and
teachers, I shall add a few remarks in
farther elucidation of them.

Every body knows how wearisome

and disagreeable it is to saunter along,

withoat having some object to attain ;
and how listless and unprofitable a
walk taken against the inclination and
merely for exercise is, compared to
the same exertion made in pursuit
of an object on which we are intent.
The difference is simply, that, in the
former case, the muscles are obliged to
work without that full nervous im-

pulse which Nature has decreed to be
essential to their healthy and ener-
getic action ; and that, in the latter,
the nervous impulse is in full and
harmonious operation. The great su-
periority of active sports, botanical
and geological excursions, gardening,
and turning, as means of exercise, over
mere monotonous movements, is refer-
able to the same principle. Every
kind of youthful play and mechanical
operation interests and excites the
mind, as well as occupies the body;
and by thus placing the muscles in the
best position for wholesome and bene-
ficial exertion, enables them to act
without fatigue, for a length of time
which, if occupied ,in mere walking
for exercise, would utterly exhaust
their powers.

The elastic spring, bright eye, and
cheerful glow of beings thus excited,
form a perfect contrast to the spirit-
less aspect of many of our boarding-
school processions of girls; and the
results in point of health and ac-
tivity are not less different. 8o in-
fluential, indeed, is the nervous stimu-
lus, that examples have oeccurred of
strong mental emotions having instan-
taneously given life and vigour to
paralytic limbs. Thus, Dr Williams
tells us that “a lady who for several
years had lost the use of her lower
extremities, was startled by a rat run-
ning near her: having an extreme
antipathy to the animal, she made an
effort and sprung upon a table near ;
the er, however, did not remain,
for she could not get down again®

® Such cnses may be explained by sup-
posing that that part of brain which gives
the feeling of fear—the phrenological organ
of Cauntiousness—was here violently excited,
and that the excitement was direetly trans-
mitted to the spinal cord, and communi-
cated to the motor apparatus. So soon,
however, as safety was attained the stimulus
was withdrawn, and the paralytic condition
returned. It is evident that it was not the
will which produced motion ; beeause voli-
tion was found incapable of overcoming the
paralysis,so soon as the excitement was with-
drawn. A little reflection will shew how the
excitement of the cerebral organs must thus
add to the energy of voluntary motion, an
effect abundantly exemplified in the text of

ekt
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A more permanent cure of impaired
action,” he continues, ¢ has been ef-
facted by the excitement of religious
fanaticism, as in the case of the sup-
posad miracles of Prince Hohenlohe,
Miss Fancourt, &e. Aswe have found
that such mental exeitement sometimes
causes excessive voluntary motion in
healthy persons, so we perceive that,
suddenly applied, it may restore it
when defective.”t Many who feel
ready to drop from fatigue after a
merely mechanical walk, would have
no difficulty in afterwards undergoing
much continuous exertion in active
play or in dancing ; and it is absurd,
therefore, to say that exercise is not
beneficial, when in reality proper ex-
ercise has not been tried.

The amount of bodily exertion of
which soldiers are capable, is well
known to be prodigiously inereased by
the mental stimulus of pursuit, of fight-
ing, or of victory. In the retreat of
the French from Moscow, for example,
when no enemy was near, the soldiers
became depressed in courage and en-
feebled in body, and nearly sank to
the earth through exhaustion and cold;
but no sooner did the report of the
lussian guns sound in their ears, or
the gleam of hostile bayonets flash in
their eyes, than new life seemed to
pervade them, and they wielded pow-
erfully the arms which, a few moments
before, they could scarcely drag along
the ground. Nosoouner, however, was
the enemy repulsed, and the nervous
stimulus which animated their museles
withdrawn, than their feebleness re-
turned. Dr Sparrman, in like man-
ner, after deseribing the fatigue and
exhaustion which he and his party en-
dured in their travels at the Cape,
adds,—* Yet, what even now appears
to me a matier of wonder is, that as
soon as we got a glimpse of the game,
all this languor left us in an instant.’’
On the principle above stated, this re-
sult is perfectly natural, and in striet
harmony with what we observe in

the present chapter. This subject will be
more fully entered upon when we come to
treat of the nervous system,

t Principles of Medicine, 24 ed., p. 90.

sportsmen, cricketers, golfers, skaters,
and others, who, under the influence of
agresable mental excitement, are able
to undergo'a much greater amount of
bodily labour than men of stronger
muscular frames, but animated by no
such stimulus, or npervous impulse,
Intense nervous stimulus becomes the
substitute for bulk of musecle, and Sir
Walter Scott shewed his knowledge of
this physiological truth, when he made
the strongly-built form of Balfour of
Burleigh fall under the blow of the
comparatively slight but nervous arm
of Claverhouse, in the retreat after
the battle of Drumelog. I have heard
an intelligent engincer remark the
astonishment often felt by country
people, at finding him and his town
companions, although more slightly
made, withstand the fatigues and ex-
posure of a day’s surveying better than
themselves ; but, said he, ** they over-
looked the fact that our employment
gives to the mind, as well as to the
body, a stimulus which they were en-
tirely without, as their only object
was to afford us bodily aid, when re-
quired, in dragging the chains or car-
rying our instruments.”—In the same
way, the conversation of a friend great-
ly increases the power of walking.

The same important prineiple was
implied in the advice which the Spec-
tator tells us was given by a physician
to one of the eastern kings. when he
brought him a racket, and told him
that the remedy was concealed in the
handle, and could act upon him only
by passing into the palms of his hands
when engaged in playing with it—
and that as soon as perspiration was
induced, he might desist for the time,
a8 that would be a proof of the medi- |
cine being received into the general
gystem. The effect, we are told, was
marvellous ; and, looking to the prin-
ciple just stated, to the cheerful ner-
vous stimulus arising from the confi-
dent expectation of a cure, and to the
consequent advantage of exercise thus
Judiciously managed, we perceive that
the fable is in perfect accordance with
nature.

The story of an Englishman who
conceived himself s0 ill as to be un-
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able to stir, but who was prevailed
upon by his medical advisers to go
down from London to consult an emi-
nent physician who, they told him,
resided at Inverness, may serve as an-
other illustration. The stimulus of
expecting the means of cure from the
northern luminary, was sufficient to
enable the patient not only to bear,
but to reap benefit from the exertion
of making the journey down; and his
wrath at finding no such person at
Inverness, and perceiving that he had
been tricked, sustained him in return-
ing, so that on his arrival at home he
was nearly cured. Hence also the
superiority of battledoor and shuttle-
cock, and similar games, which require
society and some mental stimulus, over
listless exercise. 1t is in facta positive
misnomer to call a solemn procession
gxercise. Nature will not be cheated ;

and the healthful results of complete

cheerful exertion will never be ob-
tained where the nervous impulse
which animates the muscles is denied.

“ What is it,”’ asks Mr Wilson,
# that makes the difference between
the exercise of youth, and that of the
felon on the tread-wheel ; between the

pedestrian in the Isle of Wight or

witzerland, and the pedestrian from
Chelsea to the Bank; between the
light and quick footstep wending to
Greenwich Park, and the dull tread
of the nursery-maid at home? Is it
not mind ¢ Is it not the young and
buoyant joy of the school-boy that in-
spirits his laugh and his leap ? while
silent and morose, humiliated, not con-
vinced, the felon suffers his monoton-
ous existence, moving, it is true, but
not in exercise, Is it not the novelty
or the beauty of the scene, the plea-
sant weather, or the immunity from
customary labour, that gives spirit to
the pedestrian’s tour,as compared with
the dull, desultory repetition of the
same sights, same persons, same things,
and same path to and from business?
Is it not the prospect of enjoyment, of
gaiety, or pleasure, that makes the dif-
ference between the elastic step of
the maiden enfranchised from present
duties, and the same person in the pur-
suit of her necessity-impelled and or-

.

dinary offices? We need not ask
which is most calculated to be beneti-
cial to health; which to arouse the
dormant functions of the skin, to pro-
mote the removal of irritating ele-
ments from the blood, to increase the
vigoar of the frame, purify the com-
plexion, and enrich the beaming tints
of beauty. In mind lies the great se-
cret of leneficial exercize, and without
it, exercise is a misnomer, and a fraud
on the constitution.” ¥

It must not, however, be supposed,
that a walk simply for the sake of
exercise can never be beneficial. If a
person be thoroughly satisfied that ex-
ercise is requisite, and perfectly will-
ing, or rather desirous, to obey the call
which demands it, he is from that very
circumstance in a fit state for deriv-
ing benefit from it, because the desire
then becomes a sufflcient nervous im-
pulse, and one in perfect harmony
with the muscular action. It is only
where a person goes to walk, either
from o sense of duty or at the com-
mand of another, but against his own
inclination, that exercise is compara-
tively useless. Besides, as already
repeatedly observed, exercise, in order
to exert a beneficial influence on the
whole organism, must be such as to
stimulate the circulation and the funec-
tion of respiration, and, consequently,
those changes of matter on which vita-
lity depends., Now, as Valentin has
shewn that mere sauntering exercise
does not increase the cutaneous exhala-
tions, it follows that no impetus can
thus be given to the processes of
transformation by which vital energy
is generated. No additional quantity
of oxygen is inhaled, no increase of
animal heat is produced, the ecireula-
tion is not stimulated, and no glow
pervades the surface. The body,
therefore, is not fortified against the
influence of the weather ; and hence it
is that delicate females so frequently
suffer from *taking a walk' in cold
weather. On the other hand, the ob-
servations of Vierordt teach us that the
beneficial effects of exercise are not
limited to the time during which the

* Wilson on Healthy Skin, 3d ed., p. 116,
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exercise is taken, but that a stimulus
is given to the vital metamorphozes,
which continues for a considerable pe-
riod. Accordingly, every one must
have remarked how readily sharp
exercise dispels a feeling of chilliness,
and imparts an enduring comfortable
glow. Vierordthas proved the reality
of the stimulus by showing that the
lungs continue to excrete about 164
cubie inches of carbonic acid more per
minute, for a considerable time after
a smart walk, and long after all acce-
leration of the pulse and respiration
has ceased, than at other times when
the state of quiescence has not been
broken.*

The fact that a mental impulse is
required to direct and excite muscular
action, points to the propriety of
teaching the young to observe and
examine the qualities and arrange-
ments of external objects. The most
pleasing and healthful exercise may
be thus secured, and every step be
made to add to useful knowledge and
to individual enjoyment. The bota-
nist, the geologist, and the natural
historian, experience pleasures in their
walks and rambles, of which, from
disuse of their eyes and observing
powers, the multitude are deprived.
This truth is acted upon by many
teachers in Germany. In our own
country, too, it is beginning to be felt,
and one of the professed objects of in-
fant-education is to correct the omis-
sion. It must not, however, be sup-
posed that eny kind of mental activity
will give the mnecessary stimulus to
muscular action, and that, in walking,
it will do equally well to read a book
or carry on a train of abstract think-
ing, as to seek the necessary nervous
stimulus in picking up plants, ham-
mering rocks, or engaging in games,
This were a great mistake ; for insuch
cases the nervous impulse is opposed
rather than favourable to muscular
action. Ready and pleasant mental
activity, like that which accompanies
easy conversation with a friend, is in-
deed beneficial by diffusing a gentle

* Wagner's Handwirterbuch der Physio-
logie. Band iv., p. 90,

stimulus over the nervous system ;
and it may be laid down as a general
rule that any agreeable employment
of an inspiriting and active kind, and
which does not absorb the mind, adds
to the advantages of muscular exer-
cise. But wherever the mind is en-
gaged in reading or in abstract spe-
culation, the mervous energy is as it
were divided, and the muscles are de-
prived of their due share, by reason of
the great exhaustion of it by the brain;
the stimulus to set them in motion is
proportionally weakened, and their
action is reduced to that inanimate
kind I have already condemned as
almost useless. From this exposition,
the reader will be able to appreciate
the hurtfulness of the practice in
many boarding-schools, of sending out
the girls to walk with a book in their
hands, and even obliging them to
learn by heart while in the act of
walking. It would be difficult, in-
deed, to invent a method by which
the ends in view could be more com-
pletely defeated as regards both mind
and body. The very effort of fixing
the eye on the printed page when in
motion, strains the attention, impedes
the act of breathing, distracts the
nervous influence, and thus deprives
the exercise of all its advantages. We
have already seen how necessary
nervous stimulus is to nutrition, and
we can now more thoroughly appre-
ciate the magnitude of the evils which
result, perhaps, more from its misap-
plication than from its absence.
true and beneficial exercise, there
must, in cases where the mind is se-
riously occupied, be harmony of action
between the mind which impels, and the
part which obeys and acts. The will
and the muscles must be both divected to
the same end and at the same time,
otherwise the effect will be imperfect.
But in reading during exercise, this
can never be the case. The force
exerted by strong muscles, animated
by strong nervous impulse or will, is
prodigiously greater than when the
impulse is weak or discordant ; and as
man was made not to do two things at
once, but to direct his whole powers to
one thing at a time, he has ever ex-

For'
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celled most when he has followed this
law of his nature.

The second rule for the manage-
ment of exercise is, that it showld in-
velve as much variety of movement as
possible, for the double purpose of
calling into play the greatest possible
number of the museles, and of fulfilling
the law which requires their alternate
contraction and relaxation as the con-
dition of their well-being. The abso-
lute necessity of attention to this rule
will be t when we consider
that the sphere of action of each
muscle is strictly local, and that it is
only by calling them all into play that
a general effect can be produced. Thus,
by much walking, we may greatly de-
velope the muscles of the legs, and yet
leave those of the arms and chest com-
paratively feeble; or, by wielding a

- ponderous hammer, or rowing a boat,
| we may greatly develope those of the

chest and arms, and leave the legs
weak, and their cireulation languid.
For the same reason, a slow formal
walk, with demure look and motion-
less arms, is much less useful than a
smart walk or run, in which we can-
not refrain from exercising the arms
and chest also. In the former case,
the influence is entirely confined to
the legs, and is small even on them;
while, from the trunk and arms re-
maining rigid and inactive, and the

circulation and respiration receiving

no stimulus, no general advantage is
obtained., Exercise, therefore, is most

- beneficial when all the muscles are

called into play; but the exercise of
any set of muscles, which is accom-

panied by general excitement of the

system, is much to be preferred to a

Janguid saunter, which leaves the

various organs in a state of quiescence.
Another reason for varied move-

-ments in exercise is, that the consti-
tution of the muscles requires their
frequent contraction and relaxation;

and if this is neglected, and they are
kept long in the same state of tension,
they become wearied and weakened by
exhaustion. Let this physiological

law be kept in view, and then let the
reader consider the motionless atti-
h tudes required of the young for hours

together in schools and at home, and
say whether any plan more opposed to
the intentions of the Creator could be
devised for their management! When
we thus sow the seeds of bad health
and physical deformity, have we any
right to be surprised and grieved
when the crop which we have cherished
arrives at maturity ¥ God has kindly
laid the conditions of our welfare be-
fore us without mystery and without
obseurity. If we prefer our own way
to that which He in his wisdom has
marked out for our guidance, can we,
without presumption, complain of the
consequences  The path of duty is
obvious as the sun at noonday. The
human body is composed of bones and
muscles in addition to other organs.
These bones and muscles, exceeding
together six hundred in number, were
made expresely for active use; and
their health and that of the body
depend on this condition being ful-
filled, by all of them being called into
play by varied and vigorous move-
ments, with proper intervals of repose.
But if we reject this variety, and re-
strict the body to the constrained ob-
servance of certain attitudes and mo-
tions, a few of the muscles will suffer
from being overstrained, but the great
majority of them and the bones will
become weakened from inactivity, and
impaired health and debility neces-
sarily follow.

The principle of varied exercise is
often transgressed to an injurious ex-
tent among the manufacturing classes,
and its results are seen in their im-
paired physical econdition. We are
constantly told that the working of
young children in factories for eight
or ten hours a-day is mnot hurtful in
any degree, because the labour is so
light as not to fatigue them. Buta
statuary might, on nearly the same
grounds, assure hisliving model, when
requested to stand for hours in the
same attitude, that his doing so can-
not fatigue him, as no active exertion
is required of him. When we recol-
leet that to preserve the same atti-
tude, the same museles must be in a
constant state of temsion, and the re-
mainder in a constant state of relaxa-
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tion, and that all of them are thus
denied that alternate contraction and
relaxation,. and those intervals of re-

| pose, which are so essentinl to their
| well-being, the case of the factory-
children assumes a far more serious |

aspect. And, accordingly, we know,
from indisputable evidence, that the
factory system has, notwithstanding
the boasted lightness of the labour,
produced & large amount of impaired
health and physical deformity. In
England there are no statistical data
of a sufficiently precise or trustworthy
character to be adduced as evidence ;
but it is otherwise in France, where

— —
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the system of examining the yearly
levy of conseripts affords an excellent
test, as it shews the exact proportions
found unfit for the army, from physieal
deformity,in every part of the country.
All the young men above twenty years
of age, liable to serve, are examined
one by one with the greatest care by
a council composed one-half of military
men, and the other half of eivilians;
and the following are the resulis of a
comparison made between ten depart-
ments which are principally agricul-
tural, with ten which are prineipally
engaged in manufactures. * For every
10,000 young men capable of support-
ing the fatigues of military service, the
ten agricultural departments give only
4029 infirm or deformed persons; while
the ten departments which are chiefly
manufacturing give 9930 (more than
double the number) of infirm or de-
formed persons. These numbers are
the averages of the ten departments,”
But this is not the worst of the picture.
In the department of the Eure, the
proportion of infirm and deformed
persons rises go high as 14,451 for
every 10,000 capable persons; and
according to Baron Charles Dupin, in
a speech reported in the Moniteur of
March 7, 1840, “the fearful conse-
quences that arise from excessive la-
bour in childhood and youth may be
judged of from the following facts.
In Normandy, for every 100 men
strong enough to be passed as recruoits
for the army, there were rejected 170
young men of twenty years of age at
Rouen, 200 at Elbeut, and 500 at

P A A T T
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FACTORY-LABOUR.

Bolbee, all manufacturing towns !”#
Well may it be added in the report,
that * such immense disproportions
ought not to be looked upon with in-
difference by the legislature ; they are
proofs of deep and grievous wounds ;

' they shew that there must be indivi-

dual suffering of the most afflicting
% (7 R~ We should blush for
the state of ouwr agriculture if we could
only rear for its operations so small o
proportion of oxen and horses able to

| work, in comparison of so large a number

of weak and misshapen animals.”

I am quite aware that the whole-
some regulations now in force in this
country, prevent the production of an
cqual extent of deformity and bad
health in our factories; and that in
many mills the most active measures
are employed to diminish the evils of
the system : but it is nevertheless cer-
tain that in the best of them the mis-
chief is only mitigated and not ex-
tinguished, while in by far the greater
number the amount of injury inflicted
is still very great. A humane and
active spirit of inquiry has, however,
been excited,and the general sympathy
which it has called forth gives a pro-
mise that much more will yet be done
to improve the physical and moral
well-being of our large manufacturing
population. But it would be foreign
to my present purpose to pursue the
subject here, and 1 have already said
enough to shew the mecessicy which
existe of comsulting variety in the
exercise and employmentsof the young.

To render exercise as beneficial as
possible, particularly in educating the

young, it ought always to be taken in ||

the open air, and to be of a nature to
oceupy the mind as well as the body.
Gardening, hoeing, social play, and
active sports of every kind, cricket,
bowls, shuttlecock, the ball, archery,
quoits, hide-and-seek, and similar oc-
cupations and recreations well known
to the young, are infinitely preferable
to regular and unmeaning walks, and

® Leonard Horner on the Employment
of Children in Factories and other Works,
Longman & Co. 1840,
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tend in a much higher degree to deve-
lope and strengthen the bodily frame,
and to secure a straight spine and an
erect and firm but essy and graceful
carriage. A formal walk is odious
and useless to many girls who would
be delighted and benefited by spend-
ing three or four hours a-day in
spirited exercise and useful employ-
ment,

Liet those mothers, who are afraid
to trust to Nature for strengthening
and developing the limbs and spines
of their daughters, attend to FacrTs,
and their fears will vanish. It iz no-
torious that a majority of those girls
who, in opposition to the laws of Na-
ture, are encased in stays, and get in-
sufficient exercise, become deformed—
an occurrence which, on theother hand,
is comparatively rare in boys, who
are left, in conformity with the de-
signs of Nature, to acquire strength
and symmetry from free and unre-
stricted muscular action. In the girl
the pressure of stays impedes the flow
of blood to the muscles, which, being
therefore imperfectly nourished, waste
away. They lose their healthy red
colour, and become pale and flabby ;
and, coextensively with this change,
their contractile power diminishes.
They are no longer able to hold the
trunk erect, and spinal deformity ne-
cessarily ensues. Hence, in orderto pro-
duce injurious consequences, a degree
of pressure is sufficient, far below what
is requisite to eause distortion of the
chest, and compression of the respi-
ratory and digestive organs. In a
gseminary for young ladies, contain-
ing forty pupils, it was discovered,
on examination, by Dr Forbes, that
only two out of those who had been
resident in it for two years had
straight spines; while out of an
equal number of boys, imperfect as
their exercise often is, it would be
difficult to discover as many whose
spines were not straight. Here, then,
is ample proof, that stays, and absence
of exercise, so far from contributing
to an elegant carriage, are directly
opposed to its acquisition ; and that
the absence of stays, and indulgence in

exercise (even when not carried so far

as the wants of the system require),
instead of being hurtful to the spine,
contribute powerfully to its strength
and security. Yet such is the domi-
nion of prejudice and habit, that,
with these results meeting our obser-
vation in every quarter, we continue
to make as great a distinction in the
physieal education of the two sexes in
early life, as if they belonged to dif-
ferent orders of beings, and were con-
structed om such opposite principles,
that what was to benefit the one
must necessarily hurt the other. Itis
true that there are cases of discase in
which the use of stays may be bene-
ficially resorted to; but so far from
sapctioning their general employment,
such cases are sufficient to prove that,
like every other remedy, they ought
to be used only under the direction of
the medical attendant.

Spinal deformity may arise either
from habitual indulgence in a vicious
posture, such as is occasionally con-
tracted in writing or drawing, or
from weakness of the muscles caused
by deficient exercise, the use of stays,
&c. In the former case, the spinal
column, being bent to one side, retains
for hours at a time in a state of tension
the museles of the opposite side, which
thus seem to become elongated, and are
unable to contract with sufficient power
tohold the spinal column straight when
an erect posture is attempted to be
resumed, When the cause of the de-
formity lies in the general weakness
of the muscles, the determination of
the leaning to ove side or the other is
usually dependent on the habitual em-
ployment of the girl. In both cases the
result is equally to be deplored ; and I
make this earnest appeal to mothers,
because, in truth, it is they who are re-
sponsible to both God and man for any
suffering entailed upon their children
from this canse. They are the guides
to whom their daughters look up with
deference and respect, and if they ne-
glect their trust, evil cannot fail to
result. To mothers I would say,—
Listen to the clear-sighted evidence of
one of your own sex, whose worth and
talents entitle her opinions and judg-
ment to have weight with you, and
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who writes only to do good. “ We
are now so much accustomed to see
delicate women,”’ remarks Madame
Necker de Saussure, “that, from want
of good models, the ideal of a good
figure has altogether disappeared from
the imaginations of many. What
features do we boast of in romance ?
Is it a dazzling freshness, or the
graceful elasticity and vivacity of
youth? No, it is a fragile and airy
form, a sylph-like figure, an interest-
ing paleness occasionally relieved by
a tinge of carnation; it is an ex-
pressive look softly shaded by melan-
choly. But the most of these indications
are precisely those of feeble health, Fix-
treme delicacy of form, a colour which
comes and goes, and a languor of ex-
pression, forbode nothing good for the
future mother or wife, called upon
perhaps to aid her husband in adver-
sity. .And yet, in the meantime, pic-
tures of this kind faseinate the ima-
gination of a young girl and evenof a
mother, and make them afraid of in-
juring charms so seductive. One
young person will not eat from the
fear of becoming too stout, another
will not walk lest her foot should be-
come too large. What miserable
f'l)]-l]’!”

“ We have no wish to form Clo-
rindag or stately Amazons ; assuredly
not ; but the opposite extreme into
which women have lately fallen, shews
that the sex has degenerated. Thiscom-
plaint is heard everywhere, in Eng-
land, in Switzerland, and even in
America, more than any where else.
The wvietims of maternity multiply
daily, youthful widowers often afflict
our sight. Physicians often forbid
mothers from nursing, so much would
it weaken both them and their nurs-
lings. Numerous orthopedic (or de-
formity-correcting ) establishments, sad
and uncertain remedies for a defee-
tive edueation, are evideneces of its
fatal consequences. How does it hap-
pen that im an age remarkable for
the progress of medical science, the
[ application of hygiéne to woman
1| should be so much in arrear,—to that
| half of the human family on whom the
‘ health of the whole race essentially

depends? To her will be due the
existence of a healthy, active, and
vigorous generation, or of one that is
soft, vacillating, enervated, and sub-
ject to the empire of excessive nervous
susceptibility, such as characterises so
many women of the present day.”

“ In towns, especially, physical in-
action and inability have deplorable
effects. Much is believed to be done
when the young girls are taken out to
walk in fine weather. But what
elasticity, I ask, can a monotonous
march give them when they are com-
pelled to keep themselves erect, to
keep a guard on their ression,
to take care of their clothes, and to
speak very low ? The blood is
scarcely sufficiently accelerated by it
to diffuse any heat through their
limbs. The muscles of the arms, the
shoulders, and the loins, remain in-
active ; those muscles which are éo ne-
cessary in uniting the bones together,
and preventing them from yielding,
and which, by their free play, support
and maintain the spinal column in its
proper position ; these very muscles
receive no increase of strength from
exercise ; the spine, left to its natural
flexibility, yields under the weight of
the hand and arms, and becomes
curved in its weakest i

Were there any real difficulty in de-
termining the best means of develop-
ing the body and preventing defor-
mity, even the comparison of sa
with civilized man would at once re-
move it. Dr Henry Marshall, in his
excellent work (m the Enlisting, the
Discharging, and the Pensioning of Sol-
diers, states, that “ lateral curvature
of the spine is intimately connected
with civilized life. In the male sex,
it occurs more frequently among
who study very closely, clerks, and
persons who exercise sedentary trades,
The agricultural peasant is seldom
affected with it, and the tribes of people
commonly denominated savage perhaps
never. I have had good opportunities
of observing the form of the natives of

2 Madame Necker de Saussure sur 1"Edu-

cation Progressive, &e, Vol iii., p. 168.
Paris, 1838, "
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India, and of the Malay Islands, and 1
do not recollect having seen a single
case of this deformity among them,”
P. 21. Dr Marshall’s testimony is
strongly supported by an intelligent
author, who, in describing the
Caribs two centuries ago, says, in a
tone of vegret, “ They do not swaddle
their infants, but leave them to tumble
about at liberty in their little ham-
mocks, or on beds of leaves spread on
the earth in a corner of their huts;
and NEVERTHELESS their limbs do not
become crooked, and their whole body is
perfectly well made.” And again: “Ar-
THOUGH ghe little eveatures are lift to
roll about on the ground in a state of
nudity, they NEVERTHELESS grow mar=
wellowsly well, and most of them become
80 robust as to be able to walk without
support at six months old,” *
The naiveté of this expression of
_surprise at the little Caribs growing
well with the assistance of
Nature alone, and without the use of
stays and bandages imported from
Europe, is extremely amusing, and
shews to what extent prejudice and
custom, once established, will continue
to prevail, even where we have be-
fore our eyes the strongest evidence of
their being hurtful. This worthy
writer seems never to have allowed
the thought to enter his head, that the
Buropeans produced the deformity by
means of swaddling and bandages, and
that the Caribs escaped it, simply by
avoiding its causes, and giving liberty
to both limbs and trunk of the body.
It is mentioned of the Araucanian
Indians by a modern traveller, that
“ the children are never swaddled nor
their bodies confined by any tight
clothing.”” “ They are allowed to
erawl about nearly naked until they
can walk.,” * To the loose clothing
which the children wear from their
infancy, may doubtless be attributed
the total absence of deformity among
the Indians.”t

# Histoire Naturelle et Morale des Isles
Antilles. Rotterdam, 1658.

+ Stevenson’s Narrative of a Twenty
Years® Nesidence in South America, veol. i.,
pp- 5 10.

——

But there is another important con-
sequence of excessive tasking of the
mind, confinement within doors, and
neglect of proper exercise in the open
air, to which the attention of all
mothers ought to be earnestly di-
rected, I allude to the delicacy and
lowered tone of the general health so
graphically described by Madame
Necker de Saussure, and which fre-
quently agsumes so many of the fea-
tures of increased refinement as to be
considered and hailed by the unre-
flecting mother as a new charm added
to her daughter’s former attractions.
But too often this “ interesting
paleness,” “sylph-like form,"” and “ex-
pression tinged with melancholy,”
are only the harbingers of a deep-
seated and insidious disease, which is
destined to destroy the mother’s fond-
est hopes when excited to the utmost
pitch. The same indications are often
the first clear evidences of an infir-
mity of constitution which becomes, in
its turn, the source of many evils, and
which Mr Hare has shewn to precede,
in most cases, the actual occurrence of
spinal deformity in youth. In this
sense, Mr Hare justly enough considers
the impeaired health as the first stage of
the spinal disease, and affirms that the
same amount of physical confinement
would not be sufficient to produce the
deformity if the genaml health re-
mained unbroken.® In this view I
entirely concur; and it affords a
double reason for putting an end to
the present system of excessive con-
finement and mental -cultivation,
which, there can be no doubt, fre-
quently induces that form of impaired
health which Sir James Clark has
shewn to be so favourable to the pro-
duetion of tuberculous consumption,
and which, when confirmed, is scarcely
susceptible of cure.t

The evils of confinement are well
illustrated by the contrast presented
in the following example given by M.
Fourcanlt. The general hospital of

# Hare on Spinal Diseases. London,

1838, .
+ Sir James Clark on Consumption and

Serofula.
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Lille, he tells us, contains a consider-
able number of poor children aban-
doned to the charity of the public,
The children, after having been reared
in the country, are transferred to the
town when considered old enough to
work, The girls, however, are con-
fined to the hospital, and spend the
day engaged in needlework or other
feminine employments which exercise
only the fingers and hands ; while the
boys are for the most part bound to
trades in the town. In consequence
of this difference of treatment the boys
in general become healthy and robust,
and lose in a great measure their ori-
ginal tendency to scrofulous disease;
while, under the influence of a seden-
tary life, the girls soon grow pale and
chlorotie, and, with few exceptions,
fall early vietims to some form of
serofula,® :

The next rule for the regulation of
exercise is, that it should always be
proportioned in amount to the age,
setrength, state of the constitution, and
Jormer habits of the individual.
From overlooking this condition,
it is usual for persoms of an indo-
lent or sedentary habit to tell the
physician, when he urges upon them
the necessity of exercise, that even a
short walk fatigues them so much as
to render them unfit for everything
for some days afterwards, and that
they are never so well as when allowed
to remain in the house. But if, in per-
fect reliance on the regularity of the
Creator’s laws, we seek out the cause
of this apparent exception, we shall
almost uniformly find, that, instead of
beginning with a degree of exertion
proportioned to the weakened state of
the system, such persons have (under
the notion that it was not worth while
to go out for a short time) forced their
muscles, already weakened by inacti-
vity and confinement, to perform a
walk to which only regularly exercised
muscles were adequate. The amount
of exertion which is always followed
by exhaustion is thus, through mere im-

* (Causes Générales des Maladies Chros
niques, p. 41.

patience and ignorance, substituted for
that lesser degree which always gives
strength ; and because the former is
followed by headach and debility, it is
argued that the latter also must be
prejudicial! Many sensible people
delude themselves by such puerile
plausibilities as this; and it is only
by the diffusion of knowledge of the
laws of exercize ns part of a useful
education, that individuals can be en-
abled to avoid such mistakes. This,
however, will be made more clear by
the following considerations :—

When any living part is called into
activity, the processes of waste and
renovation, which are incessantly go-
ing on in every part of the body, pro-
ceed with greater rapidity, and in due
proportion to each other. At the
same time the vessels and nerves be-
come excited to a higher action, and
the supply of arterial or nutritive
blood and of nervous energy becomes
greater. When the active exercise
ceases, the excitement thus given to
the vital fonections subsides, and the
vessels and nerves return at length to
their original state,

If the exercise be resumed frequent-
ly and at moderate intervals, the in-
creased action of the blood-vesselsand
nerves hecomes more permanent, and
does not sink to the same low degree
as formerly ; NUTRITION rather exceeds
waste, and the part consequently GAINS
in size, vigour, and activity. But if the
exercise be resumed too often, or be
carried too far, so as to fatigue and
exhaust the vital powers of the part,
the results become reversed; WASTE
then exceeds mutrition, and a LOSS of
volumeand of power takes place, accom-

panied with a painful sense of exhaus- (|

tion and fatigue. When, on the other
hand, exercise is altogether refrained
from, the vital functions decay from
the want of their requisite stimulus;
little blood is sent to the part, and nu-
trition and strength fail in equal pro-
portion. A limb which has been long
in disuse becomes weak and shrivelled
from this cause, and its muscles pre-
sentan unusual paleness and flabbiness,

strongly contrasting with the florid |
redness andrigid fulness of the muscles |
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longed stream of galvanism lias been
conducted, or which has undergone
much fatigue in the living body. From
this exhausted state the muscle, like the
nerve, recovers by repose; for which
a shorter or longer time is necessary,
according to the amount of fatigue
undergone, and the previous condition
of the nervous and muscular tissues.
Tha vital powers of a nerve or musele
are much more speedily exhausted in
a weakly ill-nourished individual dthan
in one who is strong and well-fed.
This well-known truth has been ex-
pgrimunt.ﬂ,u)‘ Pm?ed 3 the muscular
irritability of ill-fed animals very soon
disappearing, and their museles refus-
ing to obey the galvanic stimulus.
But the moleenlar condition, and con-
sequently the contractile power, of a
muscle, is dependent on the flow of
blood, as well as on the nervous stimu-
lus ; for the ligature of the blood-ves-
sels destroys muscular action equally
with the section of the nerve. In both
cases the nutrition of the musecle suf-
fers; it becomes pale and flabby, and
wastes away. There is reason to be-
lieve, moreover, that the molecular con-
dition of the nerves and muscles in
the warm-blooded animals isintimately
connected with the normal tempera-
ture of their bodies, as a variation of
a few degrees above or below this
point seriously affects nervous and
muscular action ; ¥ and herein, it
would appear, lies one important rea-
son why Nature has so decidedly fixed
the degree of the animal heat. In
cold-blooded animals the same = (ul
laws do not apply; for we find tLut
they may undergo changes of tem-
perature which would speedily prove
fatal to the higher animals. Fishes
may even be frozen so hard that they
may be split with a hatchet, and yet
can retain vitality.

The foregoing remarks have been
made with the view of attaching some
definite meaning to the expressions
“ muscular and nervous energy;” to
shew that they represent a peculiar
and material condition of the muscu-
lar and nervous tissues, and to explain

* See Valentin's Lehrbuch, vol. ii., p. 68.

that fatigue and exhaustion are not
dependent simply on the amount of
work that has been performed, but are
also intimately connected with the
condition of the working tissues. Fa-~
tigue which does not overstep the re-
novating powers of repose and nutri-
tion may be permanently supported;
whereas one day’s excessive fatigue
from passing this hound may so alter
the molecular conditivn of the nervous
and muscular tiszues, that weeks of re=
pose may be necessary to restore them
to their normal condition. Indeed it
is not an unusual occurrence for death
to follow some great exertion in weak-
ened states of the system. Valentin
has remarked that muscular irrita-
bility is exhausted in a quicker ratio
during the first periods of exercise
than during the later, and we see this
daily exemplified in the amount of
labour which muscles are capable of
undergoing long after the first ebulli-
tion of delight in muscular motion
has passed away. The power of en- |
during fatigue varies remarkably in | §
different individuals, and is either | §
congenital or acquired. The congeni-

tal power depends on some peculiarity

of molecular arrangement which we

include in what is vaguely called

“ temperament,” while the acquired

power is connected with the greater

ease with which nutrition keeps up or

restores the working molecular condi-

tion according to physiological laws

which Lave already been explained.

It remains to be observed, that ex-
cogsive exercise, besides axha.usl;ing
in this way the nervous and muscular
energy, likewise alters the constitution
of the blood itself. This is sufficiently
proved by its fluid state in animals
that have been hunted to death, and
by the rapidity with which in such
cases the body passes into putridity.
In cases of extreme fatigue the powers
of nutrition are necessarily impaired ;
and accordingly, with a much less de-
gree of these morbid alterations, the
vital metamorphoses cease to be nor-
mally performed, the animal tempera-
ture falls, and disease becomes immi-

nent. The analogous changes produced ||
in the blood of individuals who have it




e —— e = =

11

EXCESSIVE TOIL OF AMERICAN MINERS, &c.

.

h

{ fatigue.

I of himself even a single mile.
{ power of the museles is in a great de-
| gree dependent upon training or on

undergone much muscular fatigue, to-
gether with the concomitant nervouns
exhaustion, afford an ample explana-
tion why soldiers and others worn out
with prolonged marches rarely recover
from attacks of fever,

In health the action of the muscles
is performed with so little fatigue,
that we are apt to overlook or under-
value the amount of labour they are
in the habit of performing, The
museles of the lower extremities of a
healthy man will carry his body,
weighing perhaps from 150 to 200 1b.,

| & distance of thirty miles, for several

days in succession, without any great
The amount of work which
is thus performed will be properly
appreciated by any one who will carry
on his shoulders a weight equal to that
The

habit, and man, as a muscular machine,
is eapable of undergoing an amount of
work that at first sight seems almost
impossible. “ Captain Head,” says Mr
‘Darwin, * has described the wonderful
loads which the ‘apires’ {(miners of
Chili}), truly beasts of burden, carry
up from the deepest mines. I confess
I thought the account exaggerated ; so
that I was glad to take an opportunity
of weighing one of the loads, which I
picked up by hazard. It required
considerable exertion on my part,
when standing directly over it, to lift
it from the ground. The load was

| considered under weight when found

to be 197 pounds. The apire had
carried this up eighty perpendicular

| yards,—part of the way by a steep

| passage, but the greater part up

notched poles, placed in a zigzag line
up the shaft. According to the gene-

| ral regulation the apire is notallowed

to halt for breath, except the mine is
600 feet deep. The average load is
eonsidered as rather more than 200
pounds; and I have been assured that
one of 300 pounds (twenty-two stones
and a-half), by way of trial, has been
brought up from the deepest mine !
At this time the apires were bringing
up the usual load twelve times in a
day ; that is, 2400 pounds from eighty

yards deep ; and they were employed
in the interval in breaking and pick-
ing ore.

* These men, excepting from acci-
dents, are healthy, and appear cheer-
ful. Their bodies are not very mus-
cular. They rarely eat meat once
a-week, and never oftener, and then
only the hard dry charqui (meat dried
in the sun). Although with a know-
ledge that the labour was voluntary,
1t was, nevertheless, quite revolting
to see the state in which they reached
the mouth of the mine; their bodies
bent forward, leaning with their arms
on the steps, their legs bowed, their
muscles quivering, the perspiration
streaming from their faces and their
breasts, their nostrils distended, the
corners of their mouth forcibly drawn
back, and the expulsion of their breath
most laborious. Each time they draw
their breath, they utter an articulate
ery of  ay-ay,” which ends in a sound
rising from deep in the chest, but shrill
like the note of a fife. After stagyger-
ing to the pile of ore, they emptied the
‘eurpacho’; in two or three seconds
recovering their breath, they wiped
the sweat from their brows, and, appa-
rently quite refreshed, descended the
mine again at a quick pace, This ap-
pears to me a wonderful instance of
the amount of labour which habit, for
it can be nothing else, will enable a
man to endure,”#

The amount of labour is indeed won-
derful, but there can be little doubt
that it is excessive, and prejudicial to
the health of the miners. Mr Darwin,
it is true, says they are healthy, and
apparently cheerful ; but he leaves us
without any data to determine how
long such work can be supported with-
out the system giving way. That it
does suffer, appears from what he says
in another passage, when speaking of
the mines of Yaquil: * When we ar-
rived at the mine, I was struck by the
pale appearance of many of themen,
and inquired from Mr Nixon concern-
ing their condition.”t This pallor,

* Darwin’s Journal of the Voyage of the
Beagle, p. 340,
t Op. cit,, p. 265.

|
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in conjunction with the “little mus-
cular development of their bodies,™
ghews that the work was out of pro-
portion to the strength ; and we have
little doubt that this view would be
borne out by prolonged observationand
correct statistical returns.® It is well
known that under the Spanish rule
the labour in the mines proved most
fatal to the Indians. Excessive toil
prevents the due nutrition of the body
even when the food is of the most nu-
tritious sort ; but when hard labour
and innuotritious food are combined,
the natural and inevitable result must
be imperfect development of the body.
Hence, in France, where the peasantry
are poorly fed, agricultural labourers
are frequently seen with arms and legs

# According to M. Laisné, a man of ave-
rage weight (65 kilogrammes, or 143 lb.
avoirdupeis) will carry in a perpendicolar
direction a load equal to his own weight at
the rate of 945 inches in the minute, during
six hours as an average day’s work (Anaaeles
d' Hygicne, April 1849, p. 313). He would
thus raise 143 lb. 2832 feet in a day, or
bring 1687 1b. from a depth of B0 yards—
being about a third Jess work than that
done by the Chilian miner. If we rightly
understand the extracts from Mr Mayhew's
letters in the Morning Chronicle, given by

' Dr Carpenter in the appendix to his Essay
on Aleoholic Liguors (p. 278), it would ap-
pear that the coal-heavers on the Thames
are capable of raising far greater weights
than even those mentioned by Mr Darwin,
The sack of coals, it is stated, weighs 238 1b.,
and is earried up from the ship’s hold by a
ladder 16 feet high. One man says,—* I
have backed as many as sixty tons in a day
gince I took the pledge, and have done it
without any iutoxicating drink with perfect
ense to myself, and walked five miles ton
temperance mecting afterwards.” If this
implies that the man carried 60 tons of coals
up 16 feet of perpendicular height in the
course of a day, it far surpasses the work
done by the Chilian miner, which is equiva-
lent to 16 tons raised 16 feet, M. Laisnd’s
case would give 11} tons raised 16 feet.
There must, however, be some mistake.
Sixty tons comntain 564 sacks of 288 lb.
each, and, supposing the man to work 12
hours a-day, he would have only about 1}
minute to get the sack placed on his shoul-
ders, to carry it up the ladder, to lay it
down and return—an amount of dispatch
which appears impossible.

remarkable for tenuity.® That this
poor muscular development is entirely
due to the want of a just proportion.
between the food supplied and the
work performed, appears from the
fact that when the French peasant
joins the army and receives a more
nourishing diet, his muscular system §
becomes much more developed ; while §
the state of attenuation returns when | i
he leaves the ranks and resumes his ||

former hard work and poor fare.
During the construction of the French
railroads it was observed that the |§
well-fed English labourers performed |}
twice the amount of work done by |}
their French companions—till the
latter, by increasing the nutritive
quality of their diet, greatly added to
their working powers.t Ixcessive
labour, therefore, cannot fail to prove
detrimental to the well-being of the
organism, although life may bear up
against it for a considerable time. |}
That it is totally at variance with the
dictates of physiclogy is shewn by the
regularity with which in nature we
find the instrument proportioned to |
the work it has to perform. Thus in

birds, the pectoral muscles, which fre-
quently keep the wings in unremitting |
motion for many hours in succession, |
are large and massy, while those which
move the legs are comparatively small.

From this exposition of the effects ||
of exercise in its different stages, it
becomes easy to deduce rules appli-
cable to all, for promoting the healthy
development of the muscular system,
and to trace the errors by which indo-
lent people are aceustomed to main-
tain that exereise is hurtful to their.
constitutions, - The second stage of ex-
ercise, or that in which, by ite fraquency,
moderation, and rcgulm-iﬂy,f::hiﬁnn
and vigour are preserved at their highest ||
pitch, is of course to be aimed at; but |
the quantity of exercise which corre- |
sponds to it, must vary according to |

* De I'Influence Comparative du Rigime |
ﬁ?ﬂ'w E. Marchand, p. 198. Paris,

t Annales d'Hygiéne Publique, Janua
1851, p. 80. " huq
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FOOD SHOULD BE IN RELATION TO EXERTION.

LLT

the constitution and previous habits
of the individual, as is well exempli-
fied in training for pedestrian feats,
for the ring, and for racing. The as-
sertion made by many, that exercize hurts
them, arises entirely from owverlooking
this circumstance.

| A person, accustomed to daily acti-
| vity, will feel invigorated by a walk
of four or five miles in the open air,

Il whereas the same distance will weaken

another who has not been in the habit
of walking at all. But, instead of in-
ferring from this, as is often done, that
exercise in the open air is positively
hurtful to the latter, reason and expe-
rience coincide in telling us, that he
has erred only in over-tasking the
powers of his system, and that to ac-
quire strength and activity, he ought
to have begun with one mile, and to
have gradually extended his walk in
. proportion as the muscles became in-
vigorated by the increased nutrition
congequent on well regulated exercise.
A person recovering from fever begins
by walking across his room perhaps
“ten times in a day, and gradually ex-
tends to twenty or thirty times, till he
gains strength to go into the open air.
On going out, a walk of ten minutes
proves sufficient for him at first ; but
by degrees his strength and flesh in-
erease, and his exercise is prolonged
till he arrives at his usual standard.
Such is the order of Nature ; but many
sedentary people have no patience for
such slow pro When urged to
take exercise, they grudge the trouble
of going out for a short time, and
think that, if a walk of half a mile
does them good, one of a whole mile
will do more ; and when they suffer
from the error, they shelter' their ig-
norance under the general assumption
that exercise does not agree with them!
_And the same persons who argue thus
~would think themselves entitled to
laugh at the Irishman, who, finding
himself relieved by five pills taken at
night, inferred that he would neces-
sarily be cured if he took the whole
boxful at once, and on doing so nar-
rowly escaped with his life.
From these principles it follows,
jfirst, that, to be beneficial, exercise

e

should always be proportioned toe the
strength and constitution, and not
carried beyond the point, easily dis-
coverable by experience, at which
waste begins to exceed nutrition, and
exhaustion to take the place of
strength ; secondly, that it should be
regularly resumed after a suflicient
interval of rest, in order to ensurc
the permanence of the healthy impulse
given to the vital powers of the mus-
cular system ; and, lastly, that it is of
the utmost consequence to join with it
a mental and nervous stimulus. Those
who go out only once in four or five
days, are always at work, but never
advancing : for the increased action
induced by the previous exercise, has
fully subsided long before the sue-
ceeding effort is begun ; and, so far as
increased nutrition, strength, and ap-
titude for exertion are concerned, no
progress whatever is made.

From the influence which muscular
activity exercises upon the general
circulation, and also in increasing
the waste from the system, it is evi-
dent that the supply of nourishment
ought at all ages to hold a direct rela-
tion to the activity of the mode of life,
particularly in youth, when fresh
materials are required for growth, as
well as to repair the waste caused by
exercise. In strict conformity with
this principle, the first effect of exer-
cise, if properly regulated, is always
to inerease the appetite ; and hence in
youth a quantity of food is both
required and digested, which, at a
more inactive period of life, would
speedily oppress the system and dis-
order the health. If this full supply
of nourishment be denied, the deve-
lopment of the bodily organs often |
receives a check which no subsequent
treatment can remedy, and a founda-
tion is laid for diseases of debility |
which afterwards embitter and endan-
ger life. From pretty extensive in-
quiry, I am satisfied that in boarding-
schools, especially for females, this
important principle is oceasionally |
disregarded ; while the conductors |
are without the least suspicion of the
evil they are producing, and even
take eredit to themselves for checking

el
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sensual appetites, and promoting tem-
perance in eating as well as in drink-
ing. They forget, or are ignorant,
that the chemieal changes which the
tissues of the body undergo for the
support of vitality, are much greater
in youth than in maturity, and that,
consequently, a greater allowance of
food is necessary in the former case
than in the latter for the support
of an equal weight of body. If we
take the amount of carbonic acid given
off by the lungs as a standard by which
to judge of the amount of food re-
quired, we find, from the calculations
of Valentin, founded on the experi-
ments of Andral and Gavarret, that
for equal weights of body it ought to
be one-third more between the ages of
eight and fifteen than between thirty
and forty.® 1. Nasse, too, calculates
that a boy of six consumes, weight for
weight, about one-third more than a
male adult, and one-half more than a
woman.} Conductors of boarding-
schools should also remember that it
is during the period of rapid growth
hat health most readily suffers from
disregard of the physiological laws,
and that if the diet be then insuffi-
cient, the blood speedily becomes im-
poverished. The ill-nourished muscles
consequently become weak and atle-
nuated, and their irritability or power
of responding to a stimulus is dimi-
nished. Henece their contractile power
is rendily exhausted, and they yield
much sooner to the effects of a con-
tinued strain, Herein lies one of the
chief causes of gpinal deformity.
Youth, therefore, requires the best
and most nutritious food, and such
ought regularly to be provided. The
infringement of this condition entails
much misery upon our young manu-
facturing population. Wasted by ex-
cessive labour, Iﬁng confinement, and
miserable diet, the muscular system is
stinted in growth and weakened in
structure ; and the blood, impoverished
by insufficiency of nourishing food
and by a vitiated atmosphere, iz no

- IulE-hI‘bl.lEh. ‘!'BL. i1| p‘ 533.
1 Wagner's Handwirterbuch der Physio-
logie, vol. iv,, p. 102,
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‘noon is the best time for them., If

longer capable of repairing the waste
consequent upon exercise, or of afford-
ing a healthy stimulus to the vessels
and nerves which animate the muscles.
Languor, debility, and exhaustion l.:!f
mind, necessarily follow ; and the indi-
vidual is left susceptible of no stimu-
lus but that of ardent spirits or of
excited and reckless passion. In |}
health, consequently, activity and ap-
petite are generally proportioned to
each other, and those suffer most who
attempt to combine the pleasurcs of
appetite with bodily indolence.

The next subject for consideration
ia the times at which excrcise should be
taken. Those who are in perfect health
may engage in exercise at almost any
hour, except immediately after a full
meal ; but those who are not robust,
ought to confine themselves within
narrower limits. To a person in full
vigour, n good walk in the coun
before breakfast may be highly bene-
ficial and exhilarating; while to most
invalids and delicate persons, it will
prove more detrimental than useful,
and will induce a sense of weariness
whieh will spoil the pleasure of the
whole day. To some, however, who
have mo appetite on rising, a short
walk in the open air before breakfast
proves very beneficinl. All that is |}
required is, that we should not pre-
scribe morning exercise indiserimi-
nately, but only in the class of cases
for which it is adapted. From losing
sight of this preeaution, many per-
sons, deceived by the current poetical
praises of the freshness of morning,
hurt themselves in summer by seeking |}
health in untimely promenades. A

In order to prove beneficial, exer- |
cise must be resorted to only when the
system is sufficiently vigorous to be
able to meet it. In delicate constitu- ||
tions, this is the case at the end of |||
from two to four hours after a mode- |}
rate meal, and consequently the fore- ||

exercise be delayed tiil some degree of |
exhaustion from the want of food has
occurred, it speedily dissipates instead
of increasing the strength which re-
mains, and impairs rather than pro-
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we find that travellers in an open car-
riage do not suffer the same amount of
inconvenience from a hasty meal. But
for full information on this and other
practieal questions connected with diet
and digestion, I must refer the reader
to my se te work, in which they
are discussed in detail *

It is the custom in many families
and schools, apparently for the pur-
pose of saving time, to take young
people out to walk about the close of
the day, because there is not light
enough to do any thing in the house.
Nothing can be more injudicious than
this plan—for, in the first place, exver-
cise once a-day is very insuficient for the
young, and even supposing that it were
enough, the air is then more loaded
with moisture, colder, and propor-
tionally more unhealthy, than at any
other time ; and, secondly, the absence
of the beneficial stimulus of the solar
light, diminishes not a little its invi-
gorating influenee. Consequently, for
those who are so little out of doors as
the inmates of boarding-schools and
children living in towns, and who are
all at the period of growth, the wery
lest times of the day should be chosen for
exercise, particularly as in-door occupa-
tions are, after nightfall, more in ac-
cordance with the order of nature.
In large cities it is desirable that the
walk should be taken towards the
quarter whence the wind is blowing,
s0 a8 to escape as much as possible the
smoke of the town, which corrupts the
air, and proves irritating to delicate
langs, It is prineipally on account
of the smoke that many individuals
with delicate chests, who enjoy good
health in the country, cannot remain
in alarge town without suffering from
bronchitic attacks; and as it is gene-
rally towards the close of the day that
the cloud of emoke hangs most densely
over the city, walking at this time
should be studiously aveided by all
who are liable to pulmonary attacks.
Invalids should choose their residence
at that end of the town which is first

reached by the prevailing winds, so as

® The Physiology of Digestion, &c., 9th
edit., chapters ¥iii. to xiii.

to enjoy the greatest amount of pure
air. The prevalence of west winds in
Britain is doubtless the chief reason
why the west-end has become the
fashionable quarter of cities.

By devoting part of the forenoon to
exercise, another obvious advantage 1s
gained. If the weather prove unfa-
vourable at an early hour, it may
clear up in time to admit of going out

later in the day ; whereas, if the after- |

noon alone be allotted to exercise, and
the weather then prove bad, the day
is altogether lost. In winter, indeed,

it is not unusual for girls to be thus |

confined from BSBunday to BSunday,
simply because the weather is rainy at

the regular hour of going out. When |
the muscular system is duly exercised |
in the open air early in the day, the |

power of mental application is consi-
derably increased ; while, by delaying
till late, the efficiency of the whole
previous mental labour is diminished
by the restless eraving for motion
which is evinced by young people, and
which, when unsatisfied, distracts at-
tention, and leads to idleness in sehool.
It would be well to copy in this re-
spect the practice adopted in the in-
fant schools, where the children are
turned out to play for a’few minutes,
as soon as the wandering of mind and
restlessness of body indieate that the
one has been too much and the other
too little exerted. After such an in-
terval, work again goes briskly on,
and every one is alive.  For these
reasons I cannot too strongly condemn
the system still pursued even in our
best schools, of confining the young
during the whole day at lessons, or
prepurations for lessons, with the ex-
ception of only one hour, or an hour
and a half, of intermission. 1 am ae-
quainted with an excellent and very
large school of this kind where the
boys are allowed only an hour and a
half for play, and in this the dinner
time is included! By way of making
the most of every moment, the bo

are led out to play at foot-ball the in-
stant dinner is swallowed. This is
well meant, as is proved by the mas-
ters sharing in the play; but a more
irrational method could not be devised.

———

—
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Three hours at least ought to be spent
in the open air daily, and five hours
would be still better—joined, of course,
“to useful oceupation.

The different kinds of exercise fall now
to be considered. The object being to
employ all the muscles of the body,
exercise should be often varied, and
always adapted to the peculiarities
of individuals. Speaking generally,
walking agrees well with every body ;
but as it brings into play chiefly the
lower limbs and the musecles of the
loins, and affords little scope for the
play of the arms and muscles of the
chest, it is insufficient of itself to con-
stitute adequate exercise. Hence the
advantage of combining with it move-
ments performed by the upper half of
the body, as in rowing a boat, fencing,
shuttlecock, and many other useful
.sports. Such exercises have the addi-
tional advantage of animating the
mind, and, by increasing the nervous
stimulus, making exertion easy, plea-
sant, and invigorating. Nature, in-
deed, has shewn her intention that the
upper part of the body should always
partake in the exercise of the lower,
by rendering it impossible for us even
to walk gracefully without the arms
keeping time, as it were, with the
movements of the legs.

Active play, running, leap-frog,
foot-ball, cricket, gardening, and pe-
destrian, botanical, and geological ex-
cursions, combine in their results all
the advantages which well-conducted
exercise is capable of yielding ; and
the last are much resorted to in the
‘German seminaries, for the purpose of
developing the mental and bodily
powers. On the Continent generally,
more attention is paid to physical
‘health and development in the educa-
‘tion of the young than with us; and
in many institutions a regular system
‘of useful manual occupation is substi-
tuted for mere play, and with decided
advantage. For not only is the phy-
sical organism thereby strengthened
and developed, but the mental energy
and dignity of character are increased,
and the mind becomes better fitted for

independent action. Among the an-

cients the training and invigoration of
the body formed a leading object in
education ; but physical strength hav-
ing become of less importance in war
since the invention of gunpowder, the
moderns have too generally restricted
their attention to the direct improve- |
ment of the mind.

In summer, walking excursions to
Wales and the Highlands of Scotland
are common among the youth of our
cities, and when proportioned in ex-
tent to the constitution and previous
habits of the individual, nothing can
be more advantageous and delightful.
But not a season passes in which
health is not sacrificed and life lost by
young men imprudently exceeding
their natural powers, and undertaking
journeys for which they are totally un-
fit. It is no unusual thing for youths,
still weak from rapid growth, and per-
haps accustomed to the desk, to set out

in high spirits at the rate of twenty-
five or thirty miles a-day, on a walk-
ing excursion, and (from ecarrying
exercise, for days in succession, to the
third degree, or that in which waste
execeds nutrition ) to come home so much
worn out and debilitated that they
never recover. A like fate often be-
falls students of the natural sciences,
as a result of the annual geclogiecal or
botanical tour, The professor or
teacher, himself probably of robust
frame, and able from constitutional

aptitude or training to undergo much |

fatigue, too often regulates the day’s
work more in aceordance with his
own wishes and capabilities than with

the strength of his companions, forget- [
ful that the amount of exercise which |

he can nndergo with benefit may prove
permanently injurious to their imma-

ture constitutions. Chossat’s experi- |

ments have demonstrated that the che-

mical changes of destructive assimila-
tion (as Dr Prout has termed the con-
version of the animal tissues into the

various excretions) go on much more |

rapidly in young than in adult ani-
mals.
to starvation, and, we mayanalogically

suppose, to hard work, are much sooner |

reduced than the latter. Thus, young
turtle-doves were found by Chossat to

S

Hence the former, if exposed |

1
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- die after 3-07 days’ starvation, losing
daily +081, or nearly 1-12th, of their
original weight ; while the mature
birds supported life during 13:30 days’

| starvation, losing daily only 035, or

| about 1-28th, of their original weight.
| Allvital action is dependent on a due
| supply of blood, and the amount of
work which the museles are capable of
performing is therefore dependent on
the quantity and quality of the blood
supplied to them. A strong man is
speedily reduced to weakness by a
copious bleeding: and chemical exa-
mination shews that the blood in youth
and in females is more watery than
that of a male adult, and approaches
in constitution to that of a man who

.

—

has been largely bled. Experience, ac-
cordingly, proves that adults may lose
comparatively much more blood than
growing youths without suffering per-
manent injury, beeause not only are
the solid materials of their blood more
abundant, but its fibrin, on which the

|| nutrition of the muscles eminently de-

pends, is in them firmer and denser,
and offers greater resistance to the de-
composing effects of chemical agents,
such as oxygen.

These facts serve to explain why
young soldiers, whose growth is
scarcely finished, die in great numbers
when exposed to long and heavy
marches, particularly when food is at
the same time seanty. Violent exer-
cise is not less pernicious, and, as Dr
Johnson well remarks, “it did great
harm even when nations were more in
a state of nature than they now are.
Gralen, in his discourse on Thrasybu-
lus, inveighs against the athletie prac-
tices of the gymnasium. A smart
walk of o mile is to a valetudinarian
what a furious wrestle would be to an
athletic. If we trace those dreadful
aneurismal affections of the heart and
arteries in early life, we shall find
their origins in violent exercise or
sudden over-exertion, in nine cases
out of ten, where age and ossification
are not concerned.” ¥ Even a single
day of excessive fatigue will sometimes

# Johnson on Derangement of the Liver,
&c., p. 129,

suffice to interrupt growth and produce |
permanent bad health; and I know one
instance of a strong young man, who
brought on a severe illness and per-
manent debility, by sudden return to
hard exercise for a' single day, al-
though, some years before, he had been
accustomed to every species of muscu-
lar exertion in running, leaping, and
swimming. Many young men hurry
on the premature development of con-
snmption by excessive fatigue during
the shooting season, in cases where, by
prudent management, they might have
escaped it for years, if’ not altogether.
The principle already laid down, of
not exceeding the point at which exer-
cise promotes nutrition and dncreases
strength, will serve as a safe guide on
all occasions, and indicate the rate at
which it may be extended. Old sports-
men know the rule by experience, and
generally prepare themselves for the
moors by several weeks of previous
training. The science and judgment
which fox-hunters digplay in prepar-
ing their horses for exertions in cours-
ing are well known, and might be still
more usefully applied by their riders
to the training of their own families.
The whole method is based upon
tolerably sound physiologieal prinei-
ples. * The very best food,” says a |}
writer evidently familiar with the sub- |
ject—*“that which contains the greatest ||
quantity of nutriment in the smallest ||
space—is supplied to the racer with |}
an unsparing hand ; ‘Get as much |
into him as possible’ is the trainer’s |
maxim, and inasmuch as the horse is
thus abundantly supplied with the
choicest aliment, his exercise must be
commensurate in a corresponding de-
gree, ar discase will ensue in a very short
time, It will be easily perceived that
abundance of the choicest food is cal-
culated to inerease the musele and to
produce fat also; the former being
conducive to strength, the latter to
sluggishness. The animal is divested
of the latter by exercise, by that
exudation ecalled perspiration ; he
is ‘ sweated ’ periodically, is thickly
clad, and forced to continue a gallop
perhaps of three miles; he is then
stripped, the perspiration seraped off,
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by the free contact of the air and
more rapid change of scene. Even at
awalking pace, a gentle but universal
and constant action of the muscles is
required to preserve the seat, and
adapt the rider’s position to the move-
ments of the horse ; and this kind of
muscular action is extremely favour-
able to the proper and equal circula-
tion of the blood through the extreme
vessels, and to the prevention of its
undue accumulation in the central
organs, The gentleness of the action
admits of its being kept up without
accelerating respiration, and enables
a delicate person to reap the combined
advantages of the open air and proper
exercise, for a much longer period
than would otherwise be possible.

From the tendency of riding to
equalize the circulation, stimulate the
skin, and promote the action of the
bowels, it is also excellently adapted
as an exercise for dyspeptic and nerv-
ous invalide.

Dancing is a cheerful and useful
exercise, but has the disadvantage of
being used within doors,in confined air,
and often in dusty rooms and at most
unseasonable hours. Practised in the
open air, and in the day-time, as is
common in France, dancing is cer-
tainly an invigorating pastime; but
in heated rooms, and at late hours, it
is the reverse, as these drawbacks do
more harm than can be compensated
by the healthful*exercise of the dance.

Gymnastic and calisthenic evercises
have been in vogue for some years, for
the purpose of promoting muscular
and general growth and strength, but
they are now rather sinking in public
estimation; partly, I believe, from
irrationally making them supersede,
instead of aiding, exercise in the open
air, and partly from overlooking the
necessity of adapting the kind and
extent of them not only to the indivi-
dual constitution, but to the natural
structure of the body—the consequence
of which has been, that some of the
more weakly puapils have been injured
by exertions beyond their strength,
and discredit has thus been brought

—

| we may rest assured that no good can |

upon the system. It is certain, in- i
deed, that some of the common gym- |
nastic exercises are altogether unna- |
tural and at variance with the design ||
of the bodily organization ; and that |
others are fit only for robust and |
healthy boys, and not at all for im- |
proving those who are delicately con- |
stituted, and who stand most in need |
of a well-planned training. It is im- |
possible to enter minutely into this ||
subject here; but the best course we |}
can take is to follow the footsteps of
Nature,and, before adopting any exer-
cise, to consider whether it is in har-
mony with the mode of action assigned
by the Creator to the parts which are
to perform it. If it be so, we may |
proceed with perfect confidence that ||
it will not only improve the health, ||
but add to the freedom, elegance, pre-
cision, and strength of our move-
ments ; whereas, if it be opposed to ||
the obvious intention of the Creator, |

accrue from it. B
1f, for example, we examine the |
various attitudes and motions of the |
body which oceur in fencing, dancing, ||

swimming, shuttlecock-playing, and

some of the better class of gymnastic
exercises, we find that they are not
less graceful and beneficial to the |
young who engage in them, than pleas-
ing to those whom they are wit-
nessed—just because they are in per-
fect harmony with nature, or, in other
words, with the structure and mode of |
action of the joints, ligaments, and
museles by which they are executed.
But it is far otherwise with some of |
the anomalous exercises which were at
one time so fashionable, and which are
not yet extinet in schools and gymna-
sin, and seem to have for their chief
object the conversion of future men |
and women into foresters, firemen, or |
savages, rather than into beings who |
are to continue to have the use of |
stairs, ladders, carriages, steam-boats,
and the other conveniencies of civilized
life. It is, no doubt, a good thing for
a boy to be able to elimb up a perpen-
dicular pole or a slippery rope, when
no other means present themselves of

Tl e

attaining an important object at its |

——
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upper end ; it is an equally good thing
for a young lady to be able to sustain
her own weight hanging by one or

both hands, when there is no possi-
bility of resting her feet on terra
Jirma ; and where boys and girls arve

strong enough to take pleasure in such

-amusements, there is no great veason

to hinder them, provided they are im-
pelled to them not by emulation or
any secondary motive which may lead
to over-exertion, but by the pure love
of the exereise itself. In all ordinary
cireumstances, those only who are
vigorously constituted will attempt
them, and, if left to themselves, they
will be sure to desist before any harm
can be done. But the case is éntirely
altered when such extracrdinary evo-
lutions are not only encouraged, but

taught to all indiscriminately, whe-
_ther they be strong or weak, resolute
- or timid. We have only to reflect for

a moment on the structure of the
shoulder-joint, and' on the sphere of
action of the museles surrounding it,
to perceive at once that the position

of the ome, and the strain upon the

other, caused by the exercises alluded
to, are so forced and unnatural, as to
exclude the notion that the Creator
ean have intended either to be prac-
tised except upon oceasions of urgent
necessity ; and to show how preposter-
ous it is, therefore, to make such exer-

cises a subject of general instruetion.
- Nay, the very violence of the effort

required to sustain the body when
bhanging by the hands, is far beyond
that moderate exertion which adds to

‘nutrition and to strength : in delicate
- subjects it may even induce relaxation

|| and stretching of the ligaments and

bloodvessels, and thus, as in the case
of the young men at Cambridge, lay
the foundation of future and fatal dis-
ease, 'The same remarks apply to a
common practice of making the pupils
slide down an inclined plane resting
on the hands alone; by which unna-
tural effort the shoulders are pusl:_m-ﬂ
half-way up the neck, and the wrist,
arms, and chest are severely tried. : But
in these and other similar evolutions,

' we need only look at the dragging
and distortion which they produce,

and which form such a painful con-
trast to the ease and grace of all natu-
ral motions and attitudes, to perceive
that they are owut of the erder of nature,
and that neither health nor elegance
can result from them.

I am aware that these exercises are
said to streteh the spine and to remedy
its deformities; but it would be quite
as sound logie to maintain that, be-
cause a broken leg requires to be tied
up with splints and bandages, the best
way to strengthen a sound leg must
be to bandage it also, as to infer that,
because a few diseased spines require
to be stretched, all healthy spines must
also derive benefit from the same pro-
cess,—although, in the latter casze, it is
obvious to reason that the stretching
will bé much likelier to put the bones
out of their places than to fix them
more firmly in those which they al-
ready oceupy. It is not by such ex-
travagant means that a soldier-like
carriage is obtained in the army ; and
yet there the uniformity of result—
the erect and steady gait—is scarcely
less remarkable than the discordant
materials, and variety of slouching
and awkward attitudes, out of which
it is formed by perseverance in a ra-
tional system of drilling.

In the selection of exercises for the
young, then, we should not be misled
by a vain desire of surmounting diffi-
culties and performing feats, at the
serious risk of inducing aneurism or
rupture ; but rather endeavour to
strengthen the body by active amuse-
ments, which shall eall the social and
moral feelings and intellect into play
at the same time, and by the practice
of such gymnastic evolutions only as
tend to improve and give tone to the
natural action of the muscles. And
in endeavouring to attain this object,
we should always be careful to aveid
great fatigue, and to modify the kind,
degree, and duration of the exercise,
g0 as to produce the desired results of
increased nutrition and strength ; re-
membering that the point at which
these results are to be obtained in per-
fection is not the same in any two in-
dividuals, and ean be discovered only
by experience and careful observation.




126 FENCING, DUMB-BELLS, RECITATION, AND SINGING.

For giving strength to the chest,
Jencing is a good exercise for boys, and
what is called the clud exercise for
females ; but the above limit ought
never to be exceeded, as it often is,
by measuring the length of a lesson
by the hour-hand of a clock, instead of
its effects on the constitution. Shuttle-
cock, as an exercise which calls into
play the muscles of the chest, trunk,
and arms, is also very beneficial, and
would be still more so were it trans-
ferred to the open air. After a little
practice, it can be played with the left
as easily as with the right hand, and
it is therefore very useful in prevent-
ing curvature and giving vigour to the
spine in females. It is an excellent
plan to play with a battledoor in each
hand, and to strike with them alter-
nately. The play called the graces is
also well adapted for expanding the
chest, and giving strength to the
muscles of the back, and has the ad-
vantage of being practicable in the
open air.

Dumb-bells are less in repute than
they were a few years ago; but when
they are not too heavy, and the va-
rious movements gone through are not
too eccentric or difficult, they are very
useful. They do harm occasionally
from their weight being dispropor-
tioned to the weak frames which use
them; in which case they pull down
the shoulders by dint of mere drag-
ging. When this or any other exer-
cise is resorted to in the house, the
windows should be thrown open, soas
to make the nearest possib!s approach
to the external air.

Reading aloud, recitation, and sing-
ing, are more useful and invigorating
musgcular exercises than is generall
imagined, and are extremely useful in
promoting the development of the
lungs and chest, at least when managed
with due regard to the natural powers
of the individual, so as to avoid effort
and fatigue. They all require the
varied activity of most of the muscles
of the trunk, to a degree of which few
are conscious till their attention is
turned to it. In forming and modu-
lating the voice, not only the chest

e S —

but also the diaphragm and abdominal
muscles are in constant action, and
communicate to the stomachand bowels
a healthy and agreeable stimulus : con-
sequently, where the voice is raised
and elocution rapid, as in many kinds
of public speaking, the muscular effort
becomes even more fatiguing than the
mental, especially to those who are un-
accustomed to it; and hence thecopious
perspiration and bodily exhaustion of
popular orators and preachers. When
care is taken, however, not to carry
reading aloud or reciting so far at one
time as to excite the least sensation of
soreness or fatigue in the chest, and
when the exercise is duly repeated,
it is extremely useful in develop-
ing and giving tone to the organs of
respiration, and to the general sys-
tem. To the invigorating effects of
this kind of exercise, the celebrated
and lamented Cuvier was in the habit
of ascribing his own escape from con-
sumption, to which, at the time of his
appointment to a professorship, it was
believed he would otherwise have fal-
len a vietim. The exercise of lectur-
ing gradually strengthened his lungs,
and improved his health so much that
he was never afterwards threatened
with any serious pulmonary disease. |
But of course this happy result fol-
lowed only because the exertion of
leeturing was not too great for the
then existing condition of his lungs.
Had the delicacy of which he com-
plained been farther advanced, the
fatigue of lecturing would only have
accelerated his fate; and this must
never be lost sight of in practically
applying the rules of exercise.

It appears, then, from the foregoing
remarks, that the most perfect of all
exercises are those sports which com-
bine free play of all the muscles of the
body, mental excitement, and the un-
restrained use of the voice; and to
such sports, accordingly, are the young
s0 instinctively addicted, that nothing
but the strictest vigilance and fear of
punishment can deter them from en-
gaging in them the moment the re-
straint of school is at an end. Many
parents, absorbed in their own pur-
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guits, forgetful of their own former
experience, and ignorant that such are
the benevolent dictates of Nature, ab-
hor these 'wholesome outpourings of
the juvenile voice, and lay restrictions
upon their children, which, by pre-
venting the full development of the
lungs and muscles, inflict permanent
injury upon them in the very point
where in this climate parents are most
anxious to protect them. Accordingly,
we find that what are called wild romp-
ing boys and girls, or those who break
through all such restrictions, often
tarn out the strongest and healthiest ;
while those “ good children™ who sub-
mit are generally found to become
more delicate as they grow older.

Enough, I trust, has been said to
enable any rational parent or teacher
to determine the fitness of the different
kinds of muscular exercise, and to
adapt the time, manner, and degree of
each to every individual under his
care. But, before taking leave of the
subject, and with a view to impress
still more deeply upon the mind of the
reader the practical importance of the
principles inculeated in the present
chapter; I shall subjoin a case which
affords an extremely apposite illustra-
tion of almost every one of them. The
particulars were furnished to me by a
young friend who was allowed to per-
use the manuscript of these pages, and
who, being himself the subject of the
ease, was struck with the perfect ac-
cordance between his own experience
and the doctrines here propounded.
It is proper to keep in view, that at
the time of his experiment my friend
was about seventeen years of age, and
growing rapidly. 1 shall use nearly
his own words,

After having passed the winter
closely engaged in a sedentary pro-
fession, and unaccustomed to much ex-
ercise, he was induced by the beauty
of returning spring to dedicate a day
to seeking enjoyment in a country ex-
cursion ; and for that purpose set off
one morning in the month of May,
without previous preparation, or even
taking a more substantial breakfast
than usual, to walk to Haddington

l by way of North Berwick,—a dis-

—

tance of 34 miles from his home,
Being at the time entirely unac-
quainted with physiology, he was not
aware that the power of exerting
the muscles depended in any degree
upon the previous mode of life, Lut
thought that if a man had on any par-
ticular occasion been able to walk
thirty miles without exhaustion, he
must necessarily continue to possess
the same power under all circum-
stances, while youth and health re-
mained. The nervousstimulus arising
from his escape from the desk, and
from the expected delights of the
excursion, carried him briskly and
pleasantly over the ground for the first
twelve miles, but then naturally began
to decrease, Unfortunately, the next
part of the road lay through a dull,
monotonous, and sandy tract, present-
ing no object of interest to the mind,
and no variety of any deseription ;
so that the mental stimulus, already
greatly impaired in intensity, became
weaker and weaker. Being alone, his
feelings and intellect were unexeited
by the pleasure of companionship and
conversation ; weariness consequently
increased at every step; and long
before his arrival at North Berwick
(25 miles), *“every vestige of enjoy-
ment had disappeared, time seemed to
move at a marvellously tardy pace,
and every mile appeared doubled in
length.”

Not being aware that excessive ex-
ercise without a succeeding period of
repose is unfavourable to digestion,
and having a lively recollection of the
pleasure and refreshment consequent
upon eating a good dinner with an
appetite whetted by a proper degree
of bodily labour in the open air, he
looked forward with confidence to
some recompense and consolation for
his toils when dinner should make its
appearance. In this, however, he was
doubly disappointed; for, from having
started with too light a breakfast, and
walked so far, his digestive organs
were, in common with every part of
his system, so much impaired that he
looked upon the viands placed before
him almost without appetite ; and as
they happened to be not of a very

—
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| nutritive or digestible quality, he in-
fringed still further that law of mus-
cular action which requires a full sup-
ply of nourishing arterial blood, made
from plenty of nutritive food—a law
which I have stated to be most import-
ant, especially in youth and during
owth.

After a rest of two hours, and tak-
ing a moderate allowance of wine,
which, however, he says, * seemed
to have lost its ancient virtue of im-
parting cheerfulness to the human
heart,” he set out to complete the re-
maining nine miles to Haddington.
The country was more beautiful and
varied, but the charms of nature had
by this time lost all attractions ; for
our pedestrian was “now wholly oe-
cupied in counting the tedious miles
yet to be traversed, and in vowing
that this pleasure eveursion, though
not the first, should certainly be the
last in his life.” Being reduced to
the utmost degree of exhaustion, it
required an obstinate effort to drag
himself along ; but at last he arrived
at Haddington, in a state of exquisite
misery. Unable to read from fatigue,
and having nobody to converse with,
he sought refuge in bed at an early
hour, in the expectation that * tired
Nature's sweet restorer, balmy sleep,”
would visit his couch and bring him re-
lief. But in accordance with what is
mentioned on page 113, he tossed and
tumbled incessantly till four o'clock in
the morning, a period of seven hours,
after which sleep came on. Next day
my youthful friend returned home in
the stage-coach, wiser at least, if not
happier, for his pleasure excursion ;
and he now makes the observation,
that if he had been even slightly in-
strueted in the nature of the human
constitution, he never would have en-
tertained for a moment the expecta-
~ tion of enjoyment from a proceeding
g0 utterly in defiance of all the laws
of exercise, as that of which he
reaped the unpalatable fruits. He
adds truly, that the number of young

men who suffer in a similar way is by
no means small, and that he has rea-
son to be thankful that he has not, like
some of his companions, carried his
transgression so far as permanently
to injure health, or even sacrifice life.

My aim being practical utility, I
have said nothing in this place on the
subject of the muscles of organic life;
that is to say, the involuntary wmuws-
cles, strictly so called, or those over
which the will has no power. These
are the agents of important vital
functions, which are carried on by
them unconsciously to ourselves, and
which it would have been dangerous
to leave under our control. They ([}
seem to act chiefly in obedience to (|
physical stimuli, each organ receiving
that which is appropriate to it. The
chief of the involuntary muscles is the
heart, which goes on in one unvarying
round of alternate contraction and re-
laxation, from the commencement till |}
the close of existence, and which is |
dependent on the blood for its appro-
priate stimulus. The muscular fibres
of the stomach and bowels are also
most important museles of the same
class, and their contraction is due to
the stimulus imparted by the contents
of the alimentary canal. The bene-
ficence of Providence in withdrawing |
entirely the muscles of organic life
from our control cannot be sufficiently
admired ; for had the action of the
heart depended on the exercise of
the will, it would have ceased when-
ever sleep or any other cause de-
prived us of the power of attention,
and life would in consequence have
been extinguished. The process of
digestion, too, so far as muscular
action is concerned, would have be-
come an intolerable burden, which,
like the labour of Bisyphus, would no
sooner have been finished than it must
have been begun afresh. Of the na-
ture of the movements of respiration,
we shall speak when treating of that

function in a subsequent chapter.
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is required to perform, its ecomponent
parts must be numerous and varied.
Considered in this light, the animal
frame is the most wonderful of all
combinations of machinery. No pro-
duction of art can be compared with
it for the multiplicity and nicety of
its evolutions ; and yet all these are
executed simply by muscular power,
acting upon the bones or other parts,
- and changing their relative positions.
The incalculable variety of move-
ments required from man, is the rea-
son why the bones composing the
'gkeleton are so numerous (as may be
seen from fig. 6), amounting to about
. 260, and each so admirably connected
with the others by articulations, con-
structed so as to admit of precisely
that kind of motion which the animal
requires from it, and of no other.
The advantages of this arrangement
are not less obvious than admirable.
Had the osseous frame-work consisted
of one entire piece, not only would
man and animals have been incapable
of motion, but every external shock
would have been communicated undi-
minished to the whole system. Where-
as, by the division of its parts, and by
the interposition of elastic cartilages
and ligaments at the joints, free and
extensive motion is secured, and the
impetus of every external shock is
deadened in its force and diffused over
the body, in the same way as, to a
person riding in a carriage, the jolt
of, the wheel passing over a stone is
diminished by being equally diffused
over the whole vehicle, in consequence
of the elasticity of the springs. The
safety imparted by this arrangement
to the delicate and important vital
organs, is apt to be lost sight of, from
| the very smoothness with which it
enables us to move along, but it will
be perceived if we reflect on the shock
given to the whole system by taking a
single false step in going up or down
stairs. 'The parts have then no time
to adapt themselves to the exigencies
of the moment, and to put the proper
- springs in play for the equal distribu-
' tion of the impetus. Death has been
oceasioned by accidents of this kind.
In the young the danger which

of the vertebrse.

might arise from a shock is further
diminished by the cartilaginous nature
of the osseous tissue at an early age ;
for the growth and formation of the
bones bear a relation to the nature
and amount of the movements in which
they will be called on to take part.
* The young lamb or foal, for example, |
can stand on its four legs as soon as it
is born ; it lifts its body well above
the ground, and quickly begins to run
and bound. The shock to the limbs
themselves is broken and diminished
at this tender age by the divisions of
the supporting long bones,—by the
interposition of cushions between the
diaphyses and epiphyses (the centre
pieces and extremities of the bones.)
And the jar that mi%ht affect the
pulpy and largely-developed brain of
the immnature animal is further dif-
fused and intercepted by the epiphy-
sial articular extremities of the bodies
We thus readily
discern a final purpose in the distinet
centres of ossification of the vertebral
bodies, long bones, and the limbs of
mammals, which would not apply to
the condition of the crawling reptiles.
The diminutive brain in these low and
slow cold-blooded animals does not
demand such protection against con-
cussion ; neither does the mode of lo-
comotion in the quadruped reptiles
render such concussion likely; their
limbs sprawl outwards, and push along
the body, which commonly trails upon
the ground ; therefore we find no epi-
physes with interposed cartilnges at
the ends of a distinct shaft in the long
bones of saurians and tortoises. But
when the reptile moves by leaps, then
the principle of ossifying the long
bone by distinct centres agnin prevails,
and the extremities of the humeri and
femora long remain epiphyses in the
frog"” (that is,are separated by cushions
of cartilage from the shaft of the
bone. )*

Bones consist of two kinds of sub-
stances, viz., those of an animal and
those of an earthy nature. To the

* Owen’s Lectures on the Comparative
Anatomy of the Vertebrate Animals. Part
I. p. 38.
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ADVANTAGER OF THE VITALITY OF BONES.
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supposing the osseous system to have
grown to maturity, and then remained

. unchanged, the withered form of old
| age would necessarily have been op-

pressed and overcome by the large and
massive bones which the vigorous

- muscles of manhood alone can easily

put in motion. Iiad the bones been
created unsusceptible of internal
change and unendowed with life, it is
obvious that, when broken by acci-
dent, they must have remained for
ever disunited, and become an incum-
brance instead of being an assistance
to the animal. DBut, from possessing
blood-vessels of their own to supply
them with nourishment, and nerves to

| give power of action to those blood-
- vessels, the very irritation of the

broken end is made to serve the pur-

- pose of increaging the vital powers of

the injured parts, and producing that
exeiternent which 1s necessary for the
formation of a new bond of union, and
for filling up the gap that would other-
wise have remained.

In a state of health, the bones are
almost destitute of sensibility ; and

| here also the most provident benevo-

lence appears. For, surrounded as they
are by the softer and more sensitive
parts, these afford them ample protee-
tion, while their comparative insensi-
bility enables them to aet, for any
length of time, withont weariness or
But when a severe accident oc-
curs to break them asunder, or destroy
their texture, we immediately become

. conscious of them through the pain

which then becomes their kindest guar-
dian, and the surest promoter of their
recovery. In such circumstances, in-
deed. nothing can be more truly bene-
volent than pain. 1t accompanies that

inflammation and wascular m:t,iﬁtv*'
| without which the work of reunion of

the broken parts cannot be accom-
plished : and is the means of securing

the repose and quictude which are es- |
sential to the exact adaptation of the |
parts to each other, and which can be

obtained only by causing great pain to |
follow even the slightest motion. Of
- such utility is inflammation on these

occasions, that when, as sometimes hap-
pens, the requisite degree of it, from
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| want of nervous sensibility in the part,

i does not take place, and the bone re-
maing un-united for many weeks, sur-
geons are in the habit of using vio-
lence to produce the necessary stimu-

| lus. In this case, they either rub the

| broken ends rudely against each other,

. or introduce an instrument between

| them, by which pain and irritation

' may be excited, and thus lead to re-

union, On the other hand, if pain did

not guard the limb from motion when

the procesz of recovery is going on, the
union would be incessantly disturbed

. by every heedless start altering the re-

' lative position of the parts. This, also,

| is oceasionally exemplified in practice.

| Liooking at these facts, it is impossible
not to admire the wisdom and the be-

1. nevolence manifested in the adaptation

~of the structure of the bones in every

| particular to the circumstances and
| oceurrences of life,

| I bave already stated, that, besides

| & large proportion of earthy matter,

| which gives them dryness and hard-
| ness, bones contain a large quantity of

l animal matter, which is essential to

IR

their constitution. In early life, this
cartilaginous matter preponderates,
and consequently the bones are then
less heavy, more pliable and elastie,
and possessed of greater vitality. In
| old age, again, the earthy parts predo-
| minate, sensibility is diminished, and
| there is a Jower degree of life. -1t is
from this difference that bones broken
‘ in youth reunite in one-third of the
! time mecessary for their reunion in
 advanced life.
It is a common opinion that bones
- are more linble to f{racture during
| frosty weather than at other times;
but aceording to Malgaigne, this sup-
| position is erroncous, and has arisen
. simply from the number of falls ocea-
sioning fractares being then more nu-
- merpus.  According to the same sur-
geon, it is likewise erroneous to sup-
pose that the more frequent occurrence
of fractures in old age arises from the
dense structure of the bones rendering |
them more friable. In advanced life, ||
all the tissues of the body undergo ||
. absorption, and the osseous tissue ||
forms no exception to this rule, as }f

_—
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region would have been required, and i steady fulfilment of these conditions,
the weight so much increased, as to | therefore, we are bound to attend.

have materially affected the powers of |
flight. Moreover, the heavy head at  study of an organ

It ie 2 common fault to consider the
or funetion com-

the extremity of the lever of the neck | plete, when we have viewed it on all

would have deranged the centre of

sides as an isolated part, without re-

gravity, and in this way also have in- | garding its external relations as consti-

terfered with flight. For these mani-
fold reasons, then, the masticatory
apparatus has been placed in the body
of the animal as a gizzard.

But various other arrangements for
facilitating the flight of birds are ob-
servable, They are oviparous, and de-
posit their eggs one by one as deve-
loped ; and from the young being so
formed that, immediately on chipping
the shell, they are ready for the food
caught for them by the parents, no
milk-secreting apparatus is requisite
in the female, Their weight is furiher
diminished by the comparative small-
ness of the quantity of water necessary
for the healthy working of their or-
ganism. Henece their urine is secreted
in an almost solid state, and their skin
possesses no perspiratory glands. Ac-
cordingly, the eutaneous functions are
comparatively limited ; and as they

are thus deprived of the means of so |

fully accommodating themselves to
changes of temperature as other ani-
mals, migration to colder and warmer
climates becomes with many a neces-
sary of life, to which a wonderful in-
stinet accordingly impels them. Last-
ly, birds of flight are never loaded
with fat,*

The practical application to be

made of our knowledge of the consti-
tution of the bones, as parts of our
animal frame, and as governed by the
ordinary organic laws, will now be
obvious. Their health we have seen
to depend on the regular supply of
nourishment by the blood-vessels, ona
due supply of nervous energy by the
nerves, and on a due balance between
the action of the nutrient and ab-
sorbent or removing vessels. To the

& More ample details on this interesting
subject may be found in a paper by Carl
Bergmann, in Miiller’s Archiv, part iv.
1850.

——
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tuting an essential portion of its his-
Thus, in the case of the bones,
we are apt to describe their hardness,
their mobility, and other qualities,
without sufficiently adverting to the
fact, that, being organs of support and
resistance, the frequent and regular
performance of a full but not excessive
amount of their duties, is as essential
to their wellbeing as blood is to the
heart, air to the lungs, or light to the
eyes. And accordingly, when that.
condition is not fulfilled, the bones be-
come feeble, diseased, and unfit for
their functions, just as the softer parts
of the body do. In practice, it is of
the utmost importance to be fully
aware of this fact.

Medical men are familiar with the
fact, that a partdeprived of that exer-
cise or action which Nature destined it
to fulfil, becomes weakened, dimi-
nighes in size, and at lest shrivels and
alters so much in appearance, as not to
be nizable. Thus, if an artery
—asuch as the large vessel which sap-
plies the arm with blood—Dbe tied, and
the flow of blood obstructed, a change
of structure immediately begins, and
goes on progressively, till, at the end
of a few weeks, what was formerly a
hollow elastic tube, presents the
appearance of a ligamentous inelastic
cord. A muscle condemned to inac-
tion is speedily reduced to half its
original bulk ; and if long unexercised,
at last loses entirely its power of con-
traction and its muscular appearance,
The same rule holds with all other
parts of the system, and, in an espe-
cial manner, even with the hard and
apparently unalterable fabric of the
bones. It iz ascertained hy extensive
experience, that complete inaction, be-
sides diminishing the size of the bone,
injures its structure o much as to de-
prive it of hardness, and render it
susceptible of being cut with a knife,
Now, what is strongly marked in the
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cise. But whatever matter is the sub-
ject, action implies waste of materials,
and unless this waste be made up by
proportionate supplies, exercise leads
to speedy decay : this takes place most
conspicuously where the exertion has
been carried beyond the proper limits,
and occasioned a waste beyond what
any supply can compensate. A second
requisite for the proper state of the
bones, therefore, is a sufficient amount
of nourishment to counteract the waste
which their substance undergoes.®

The effect of exercise in causing the
waste of the active organs, is well
illustrated by the comparative absence
of waste when they are unemployed.
Inaction implies almost stagnation, and
is always attended by diminution of
the vital functions. This is exempli-
fied, in the extreme degree, in hyber-
nating animals, which pass months in
sleep without food, and almost without
breathing,—and also in frogs found
alive in stones and trees, where they
must have been dormant for a great
number of years. Inactive parts, then,
require little nutrition, because there
is little expenditure, and large sup-
plies would be not only useless but
detrimental to them.

By a law of the constitution already
more than onece brought under the
reader’s notice, and which manifestly
bears a relation to this principle, when
any part of the system is active, it at-
tracts to itself, by the simple stimulus
of that activity, an increased supply of
blood and nervous energy. The former
repairs the waste of substance which
action produces, and the latter gives
an increased tone in harmony with the
greater call made on its powers. If
the exercise is momentary and not re-
peated, the extraordinary flow of blood
soon disappears,and the nervouns power
fallg to the usual standard. But if it
is continued for a time, and is recurred
to at regular intervals, a more active
nutrition is established: a permanently
greater supply of blood enters the ves-
sels, even during the intervals of inac-

———

# See the Author’s Physiology of Diges-
tion, &e., dth ed., p. 151.
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tion ; and an increase of development
takes place, attended with ineressed
facility and vigour of function.

If, again, any part is not duly exer-
cigsed, there is no local stimulus to
attract a large supply of blood or
abundance of nervous power; there is
no activity of nutrition, no perfection
of development, and no vigour of fune-
tion. And hence, in partial exercise,
there is always predominance of some
part over others; the one too strong,
the other too feeble.  In the muscular
system, the arms of a blacksmith con-
trasted with those of a dancing-master,
are a familiar illustration.

This law of increased afflux of fluids
and incremsed nutrition to exercised
parts, and of diminished atlux and
nutrition to inactive parts, is not only
highly important in its practical con-
gequences, but is in exact and obvious
accordance with the plainest principles
of reason. By this benevolent arvange-
ment, parts acting strongly receive
large supplies, and parts doing no-
thing are left in the state of weakness
befitting the demands made upon them.
To every one who sees the principle,
it must appear the height of folly to
expectgreatnutrition and greatenergy
to follow inaction, and wvice versa ; and |
yet this is what mankind at large, in
their ignorance, daily look for.

This law of exercise, as influencing
nutrition and function, is universal in
its application, and applies to the os- |
seous a8 much as to any other system,
If the bones are duly exercised, then
active nutrition goes on, and they ac-
quire increased dimensions, strength,
and solidity. If they are not exer-
cised, the stimulus required for the
supply of blood to them becomes in-
sufficient; imperfect nutrition takes
place ; and debility, softness, and un-
fitness for duty follow in the train.
This cause of defective formation is
most active and most commonly seen
in the bonos of the spine in growing
girls who are denied free exercise in
that part; and the consequent weak-
ness in the bones and cartilages, as well
as in the muscles, is a very frequent
cause of the swollen joints and curva-

ture in the bones of the limbs in young
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soft and pliable in infancy,—and in
their haste to see the little objects
walk without support,—are continu-
ally soliciting attempts at standing or
walking, long before the bones have
acquired sufficient power of resistance,
and the muscles sufficient power of
contraction, to cope with the law of
gravitation. The natural consequence
is a curvature of the bone, which yields
just like an elastic stick bending under
a weight. The two ends approach
nearer to each other than they ought
to do; and the muscles, to accommo-
.date themselves to the change, beeome
shorter on one gide, and perhaps longer
on the other, each losing part of its
efficiency in the unnatural change
which it undergoes.

From this view, it will be geen how
hurtful leading-strings must be. In
the first place, by their mechanical
foree, they compress the chest and im-
pede respiration ; and, in the second

place, by preventing the body from

falling to the ground, or rather by
preserving an upright position, they
cause more of the weight to fall on the
bones of the spine and lower extremi-
ties, than these parts ave fitted to carry.
From this noxious practice, flatness of
the chest, confined lungs, distorted
spine, and deformed legs, too often
originate,

The impropriety of an indiseriminate
use of dumb-bells in early life, will
also be easily understood. I the
weight of these be disproportioned to
the strength of the bones, it is obvious
that we must produce the same kind of
evil as by premature attempts to walk
—mnamely, yielding of the bones, and
stretching and relaxation of their eon-
necting ligaments, If, again, they
be disproportionate to the museular
power, their effect will be to exhaust

instead of increasing the strength of

the body.

From the exposition [ have given of
the laws of exercise, as affeeting the
muscular and osseous systems, the ab-
surdity of expecting to strengiheneither
the one or the other by the use of stays,
or by lying for hours on a horizontal
or inclined plane, will be sufficiently
manifest. There is no royal road to

health and strength,—no method by
which, while exercise isdispensed with,
its advantages can be obtained. In
the intervals between axercise, Tre-
elining on a plane is very useful in
delicate fast-growing girls ; but it}
should be resorted to only when the
feeling of fatigue exists, either from |
previous exercise, or from mere sitting |
up. As soon, however, as this feeling
is entirely recovered from, it ought to
be discontinued, and never employed
for hours and days in succession with-
out reference to previous weariness,
as it often is, on the false notion of its |
being conducive to health.

Before concluding this subject, a
few general observations may be fitly
introduced on the structure of the
joints. The bones are articulated in
various ways, according to the move-
ments which are required of them ;
but the prineiples on which the joints
are constructed are the same in all.
The articulating surface of every bone
is formed of smooth and polished car-
tilage, covered by a fine and glisten-
ing membrane, which secretes the
lubricating fluid of the joint. This
synovial membrane, as it is called,
after spreading out over the articu-
lating surface of one of the bones com-
posing the joint, is reflected forwards
to be spread over the articulating sur-
face of the opposite bone, and thus
forms an air-tight bag interposed be-
tween the extremities of the bones and
containing the synovial finid. The
bones are held together partly by the
shape of their articulating surfaces, as
in the hip-joint, and partly by various
powerful ligaments and the tendons of
the muscles, Our chief object here
however, is to direct attention to an-
other striking proof of the wisdom with
which the human body has been eo
structed, and to the admirable manner
in which lightness is united with
strength. The fact was first pointed
out by the brothers Weber, that the
pressure of the atmosphere, consequent
on the air-tight character of the bag
formed by the synovial membrane, is of
itself more than suflicient to keep the

n.r'ticulating surfaces of the bones i
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is only when thus converted into blood
that the nutriment becomes organized
or endowed with living properties, and
it is only then that it becomes capable
of supporting the life and action of the
parts to which it is sent.

The blood, therefore, is a compound
fluid, containing in a liquid state the
elements of all the tissues and organs
of the body. When drawn directly
from the blood-vessels it is a homoge-
neous fluid of a bright red or dark
purple colour, according as it flows
from an artery or a vein. lIis colour,
however, is not an essential quality ; it
varies in different animals, and in
some of the lowest the blood is almost
transparent. In all animals the blood
constitutes the nourishing fluid from
which all the textures are formed ; but
in the higher classes it performs an-
other office,—that of conveying into
the system the oxygen inhaled in re-
spiration, for the purpose of producing
those chemical metamorphoses on which
life depends.®* If fresh air be pre-
vented from reaching the lungs, or if
the blood be so altered in its quality
as to be unable to absorb oxygen and
convey it into the system, the meta-
morphoses of the matter within the
body are almost as instantaneously ar-
rested, as when a lamp is extinguished
by the exclusion of air. The functions
of the blood being thus compound, we
may naturally expect its substance
to be compound also. Accordingly
when drawn from an artery or vein
and received in a cup, it iz observed
to separate after a few minutes into a
transparent yellowish liquor, called
the serum, and a firm red coagulum
called the cloc.

The serum consists principally of a
solution of albumen in water, along
with a small quantity of fatty matter,
and part of the inorganic principles of
the blood ; while the clot is composed
of fibrin and the corpuscles or glo-
bules of the blood (which can be re-
cognised as such only by means of the
microscope), along with some addi-

* See Versuch ciner allgemeinen physio-.

logischen Chemie, von G. J. Mulder, p. 356.
I[tid."."}herg| 13"'5!

tional fatty matter, and the remainder |

of the inorganic salts. It is on the
fibrin that coagulation depends. In J1Y
the living blood fibrin exists in a fluid §
state, but when withdrawn from the |}
body, or after death, it runs into |§
threads or fibres, and hence its name. |
The living blood, then, consists of a |
transparent fluid, holding in suspen- |
sion the globules of the blood, which |
are small flattened circular discs, form- |
ing distinet cells, and considered by |
some physiologists to be living enti-
ties, analogous in some degree to the |
simplest of the infusory animalcules ; |
they having like them an allotted pe-
riod of life, and being continually de-
stroyed and continually reproduced.®
Hence the blood may be deseribed as
consisting of innumerable cells sus-
pended in a glutinous fluid, which has |
on this account received the name of |
the intercellular liquid. The globules |
or cells are formed of thin transparent |
sacs, enclosing a reddish fluid, the |
guantity and quality of which are an- |
dergoing constant changes through en-
dosmotic and exosmotic action, accord-
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ing to the laws explained on page 44.
As a general rule, the deeper or lighter |
colour of the blood may be said to de- |
- pend on the greater or smaller number |
of the globules ; but this is not the only |
cause which gives it different shades,
us is at ouce shewn by adding water
to blood. The colour then becomes
darker, although the globules are pro-
portionally diminished ; and the change
arises from the blood-cells assuming a
more globular form through endosmo-
tic action, and reflecting the rays of
light in a different manner, This ex-
periment is of practical importance,

S s sl s —— oo

as it shews that a sanguine complexion
must not be regarded as an invariable
symptom of healthy blood ; and Mar-
chand has related a case in which
there was externally every appearance
of health, but where the globules
amounted only to 97 parts in the thou-
sand, instead of 127, which is the aver-
age amount in females.t The patien

#* Spe Owen's Lectures on the Inverte
brate Animals, p. 363,

t De UInfluence Comparative du Régin
Animal, p. 68. Paris, 1847,
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|
other. When a.part is sufficiently but
not too much exercised, a more vi-
gorous circulation takes place through
its vessels, and it increases in size and
in power. When it is left inactive, it
receives a diminished supply of blood,
and becomes comparatively enfeebled.
In like manner, when the natural sup-
ply of blood to an organ is cut off or
diminished, as sometimes happens from
tomours pressing upon the principal
blood-vessels going into it, its nutri-
tion and its functional power immedi-
ately become impaired. As might be
expected, similar consequences ensue
when the blood itself is imperfectly
constituted and inadequate to supply
the proper stimulus and the requisite
nourishment. This frequently happens
among the poor from deficiency of
wholesome food ; among the rich from
an impaired state of the digestive or-
gans ; in the consumptive from defec-
tive respiration ; and in many trades
from the impurity of the surroundin
atmosphere. The blood eannot nourish
unless a due amount of oxygen be sup-
plied to it ;- and when from violent ex-
ercise the metamorphoses of the tissues
take place so rapidly as to exhaust the
oxygen of the blood faster than it is
supplied by the lunge, death is pro-
duced. 'This consequence is seen in
animals hunted to death. An opposite
| condition of the blood may also exist
| and equally endanger health, From
too full living, aided by a good deal of
‘ exercise in the open air, which gives
i
|
|

o m———

kecnness to the appetite and vigour to
the digestive powers, blood may be
formed in =0 large a quantity, and of
=0 rich a quality, as to keep the system
habitually in a state of excitement bor-
, dering on active disease, and easily
convertible into it by the application
. of any accidental enuse, Many young
' men, in what may be termed a florid
state of health, are thus cut off aftera
. few days’ illness, by some acute malady,
- often to the great surprise of all around
- them, although obvious signs of danger
may have been long present, if the suf-
ferers had only been sufficiently in-
stracted to be able to understand them,
In these opposite statesof diminished
and increased vitality, the blood has

— — =

lost itsnormal constitution, the changes |
consisting principally in the dimi- |
nution or increase of the number of |
the red globules. In pale sickly girls, |
on the one hand, where the funections
of life are low, they are occasionally
reduced to 27 parts in the thousand,
while, on the other hand, in stout
plethoric young men, where the vital
metamorphoses are great, they some-
times rise to185. Both extremes pass
into disease. There can be no doubt
that very many of the diseases which
afflict mankind arise from a morbid
state of the blood affecting the nutri-
tion of the body. We have undoubted
examples of this in the eruptive fevers,
such as smallpox ; but our knowledge
of the nature of the changes which
the blood here undergoes is extremely
limited. We shall bestow some farther
brief consideration onthissubject when
the reader has been made acquainted
with the nature of the function of re-
spiration, Y

From what has been said, it follows
that a due supply and proper qualit
of blood, are iﬂﬂiﬂlﬁ&hﬂﬂ.blﬂp':ﬂ the erj:
nutrition, and activity, of every organ
of the body; and that, for the con-
tinued preservation of health, both the
supply and the quality of the blowd
ought to bear a constant relation to
the age, constitution, and mode of life
of the individual. In youth, when
growth is rapid, and the mode of life
characterized by activity, a full supply
of well-constituted blood is much more
essential than in old age, when growth
is at an end, and the bodily energies
have become impaired.* In youth, ac-
cordingly, the effects of impoverished
diet dre felt much sooner than in ma-
turity ; and hence, in cases of ship-
wreck and starvation, the young are
generally the first to perish,

But the blood, as already hinted,
serves other purposes besides those of
supporting life and nutrition. It sup-
plies the materials of all the various
secrdtions, and, being the medium by
which all the decomposed tissues of

© See the Author's Treatises on Digestion i
and the Management of Infancy.
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¢ by the pulmonary veins v.p., v.p., to
. the left awricle I a. The arterial blood
| next passes through the orifice o, into |

. through the body by the aorte a.«. |

CIRCULATION OF THE BLOOD.

onee to every organ of the body. The
circumstance that in the act of sup-
porting life and imparting nourish-
ment, it loses its own characteristic
properties, oceasions a necessity that
the supply should be continuowus, and
proportioned to the nature and activity
of the part. Such accordingly is the
fact. The current of vital blood is
continuous, and ceases only with the
extinction of life ; and our next step
is to investigate the means by which
that supply is effected with the regu-
larity and constancy rvequired.

Putting all other questions out of
sight for the presemt, I may mention
that the arterial blood is sent as fast
as it is prepared to the left side of the
heart, as the fountain-head from which
it is to be distributed through the
body. At this point, therefore, we
shall take it up.

In Fig. 7, representing a section of
the heart, the two sides are seen sepa-

-

rated by a white perpendicular line.
The letters v e &, and v ¢ 7, indicate the
two vene cawe by which the venous
blood is returned from the rest of the
body to the wight auricle r.a. From
the right auricle, this venous blood
passes by the hole o, into the right
ventricle 7. v. It next enters the pul-
MONATY Arlerics a.p., a.p., t0 go to the
lungs, whence it returns artorialized,

the left ventricle L v., to be distributed |

The right auricle and ventricle con-
stitute the right side of the heart, and
eontain venous blood. The left auricle
and ventricle constitute the left side,
and contain arterial blood. The left
ventricle, having the office of distri-
buting the blood for the nourishment
of the whole system, is much more
muscular and powerful than the right
ventricle, which sends the blood
through the lunge only. For the sake
of simplicity we shall, at present, con-
fine ourselves to the distribution of
the arterial blood.

The letters I v., then, indicate the
left wentricle into which the arterial
blood is poured for distribution. The
ventricle, being thick and museunlar,
contracts powerfully upon the con-
tained blood, and, like a force-pump,
projects it into the great artery called
the aorta a.a. The opening o, by
which the blood entered the ventricle
from the left auricle, being now shut
by a valve which admits of the cur-
rent flowing only in one direction, the
blood eannot retrograde in its course ;
and as another valve at the beginning
of the norta prevents its return into
the ventricle from which it has been
expelled, the only channel left open to
it is that which it actually follows
along the norta.

By every successive contraction of
the ventricle, a fresh quantity of hlood
is projected into the aorta, and it in
its turn impels that which preceded

(it just as happens with the succes-

sive quantities of water raised or pro-
pelled by a pump. It is chiefly by ||
this contraction of the left ventricle |
that the blood iz circulated in the |
arteries ; and what is called the pulse is |
merely the successive dilatation and
contraction of the arteries as they re- |
ceive and contract upon every succes- |
sive quantity discharged by the heart. |
Hence, in the healthy state, the pulse
and the beating of the heart always
correspond, and preserve the same re-
lation to each other, |
The course of the arterial blood |
after it has entered the aorta, and its |

gradual distribution through smaller ||

and smaller branches, will be easily ||

understood from the next figure (fig. || |
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as i i, the intercostals, running between
the ribs, ce the cwliae, going to the
digestive organs, re the renal, going
to the kidneys. At the lower part of
the spine it divides in two great
branches called the iliac arteries, #,
which pass down and subdivide to
supply the lower extremities and
lower parts of the trunk. The other
letters refer to the names of arteries
which need not now be particularized.

As the arteries continue, in the
manner above represented, to divide
and subdivide into smaller and smaller
branches, like the branches of a tree
from the parent stem, they ultimately
reach, in the intimate tissues of the
organism, a minuteness which renders
them almost invisible, and they become
proportionally numerous. To appear-
ance they are even smaller than hairs,
and hence they are often called capil-
lary (hair-like) vessels, or branches of
the arteries. Sominute are they in size
and innumerable in quantity, that the
point of the finest needle cannot pene-
trate the skin without piercing them
and drawing blood. When, therefore,
the expression capillary vessels or
branches, or simply the capillaries,
occurs, the reader will please to keep
in mind that all these are merely dif-
ferent names for the continuous and
minute subdivisions of the larger
blood-vessels ; and when the capillary
circulation is spoken of, nothing more
is meant than that part of the general
circulation which is carried on by the
minute branches of the larger blood-
vessels, Strictly speaking, the capil-
laries forma kind of network of almost
microseopic vessels between what are
considered the terminations of the
arteries and the commencement of the
veins, and are consequently common
to both. But in a general sense, the
capillary vessels and circulation bear
much the same relation to the larger
blood-vessels and circulation, which
the small gas or water pipes distri-
buted through a private house, do
to the main pipes and larger subdivi-

sions extending along the streets and
alleys. They are all parts of the same
great whole, and the venous capil-

laries are merely those branches by

which the now venous blood is trans-
mitted from the arterial capillaries to
the extremities of the veins.

In different organs the capillaries
are of different sizes, those of the kid-
neys, for instance, being mnsidemh];r
larger than those of the skin; aud_lt
is not improbable, that upon this dif-
ference of structure may depend, to a
certain extent at least, the peculiar
secretions of the various organs.® We
shall afterwards see that the course of
the blood in the large blood-vessels is
extremely rapid; while, in the capil-
laries, it is caleulated by Valentin
to move at the rate of about a yard in
half an hour.t If this estimate be
pretty near the truth, it will follow
that the capillaries are extremely
short, as the blood completes the cir-
zulation of the whole body in the space
of about two minutes. .

Since it is in the capillaries that
many of the changes incident to nutri-
tion and the support of life take place,
and that the arterial blood loses its
florid colour and characteristic pro-
perties, it follows that if the exhausted
blood were not sent away, and its
place supplied by fresh arterial blood,
nutrition would cease, and death
speedily ensue, We have already re-
peatedly had occasion to observe that
the phenomena of life are dependent
on the various metamorphoses of mat-
ter which are constantly taking place
in the organism, Itis in consequence
of these changes that the arterial blood
is transformed into venous, and in this
process endosmosis and exosmosis act a
conspicuous part. Thered corpuscles
cannot themselves traverse the walls
of the capillaries, but these walls are
sufficiently thin to allow a reciprocal
action to take place between the con-

tents of the vessel and the juices of

the body, by means of which fresh nu-
tritive particles are deposited, and the
effete materials carried off to be ex-
creted by the proper organs. We

* The nature of the secretion is also
much influenced by the nature of the cells
which constitute the parenchyma or sub-
stance of the secreting organ.

t+ Lehrbuch, vol. i., p. 481,
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have, therefore, next to shew what be-
eomes of the blood after it has given
out the nutrient particles and the va-
rious secretions and exeretions al-
ready referred to, and thereby lost its
vital power.

The principal means which the
- Creator has appointed for renewing
and restoring the lost properties of the
arterial blood, are the digestion of
food and the process of respiration.
By the former, fresh materials of nu-
trition are supplied in the manner ex-
plained in my work on Digestion
and Diet ; and by the latter, the now
dark blood absorbs a portion of oxy-
gen, and gives out the excess of car-
bon, the presence of which is the
~chief cause of its being no longer ca-
pable of supporting life. DBut before
‘the digested food can be converted
into vital blood, it also must be sub-
jected to the process of respiration;
.and hence in man and the more per-
fect animals, the dark blood and the
new nutriment must be made to pass
together through the lungs or organs
of respiration before arterial blood
can be formed from them. The next
step in the study of the circulation,
therefore, is, to trace the blood from the
remote capillary branches of the arteries,
where we left it, to the lungs or organs of
respiration.

Un carefully examining with a mi-
eroscope the circulation in the thin
membranous web of the foot of a frog,
the red blood is seen to pass from the
‘minute arterial capillaries into other
vessels equally minute and numerous,
which gradually coalesce into larger
‘and larger branches, and these again
into others still larger, just as the fine
roots of a tree gradually unite, and at
last terminate in one common stem.
MThese minute vessels also are termed
_capillaries; but, from their contain-
| ing dark blood, they are named venous,
+to distinguish them from the othersas
arterial capillaries. In point of faet,
however, the two are continuous, and
analogous in structure and appearance.
The only differences are, that the
blood which they contain is dark or
wvenous, and that the course which it
follows is exactly the opposite of that

in the arteries. Thus the venous
blood proceeds from all parts of the
body towards the heart; while the
arterial, as we have seen, proceeds
Jrom the heart towards all other parts.
The two thus form a current and coun-
ter-current ; and these two currents
constitute what is called the gencral,
systemic, or larger circulation—the
capillaries being merely the small
vessels intermediate between the
larger branches of the arteries and
veins,

Of the course of the veins no parti-
cular description need be given, as it
is nearly the same as that of the ar-
terles. In most instances, indeed, the
deeper-seated veins and arteries lie
side by side ; butfrequently there are
two veins where there is only one
artery. The more superficial veins,
such as those seen on the back of the
hand, and on the arm and legs, donot
accompany arteries. The branches of
the veins, in common with those of
the arteries, everywhere communicate
freely with each other by what are
called anastomosing or cross branches;
and by this arrangement, when the
current is for a time accidentally
stopped in one vessel, the blood can
always find a passage by another.

The coats of the veins are much
thinner than those of the arteries, and
consequently are unable to withstand
an equal degree of pressure. To ob-
viate the inconveniences which would
thus have arisen, especially in the
veins of the legs, from the pressure of
a considerable column of blood, these
vessels are provided with valves which
prevent the reflux of the current. In
a former chapter (p. 98), the in-
fluence which muscular contraction
exercises on the flow of blood in the
veins was taken notice of; and we |
now farther perceive that, but for the
valves, the blood would be driven
backwards by the contracting muscle,
so as, by distending the coats of the ||
veins, to produce varicose swellings, |
an affection which, notwithstanding |
this provision, is frequently seen in
those whose occupations oblige them to
remain long standing.

From the fact of the blood funning |

N




148

THE PULMONIC OR LESSER CIRCULATION.

in opposite directions in the arteries
and veins, it follows that when a
wound is inflieted, a different method
must be employed to arrest the loss of
blood according as it proceeds from
an a or a vein. « If an artery is
laid open and red blood is flowing, the
pressure or ligature should be applied
on the side nearest the heart ; whereas
if a vein is wounded and dark blood
escapes, the pressure should be applied
on the side farthest from the heart, or
beyond the wound. We see this prin-
ciple exemplified in common blood-
letting. The object being then to
cause the blood to flow, the ligature is
always placed nearer the heart than
the intended puncture of the vein, so
as to intercept the current upwards
from the hand and fore-arm. When it
is wished to stop the flow of blood, the
ligature is removed. To those unac-
quainted with anatomy, the florid or
dark colour of the blood which escapes
from a wounded vessel will indieate
whether it proceeds from an artery or
a vein, and whether the chief pressure
should be applied above or below the
wound.

The object of the dark blood being
thus returned to the heart by the
veins is, that, after receiving the nu-
triment prepared from the food in the
form of chyle, it may be transmittod
througl the lungs, there to undergo the
changes reguired for imparting vital
propertics to the chyle, and re-converting
the vemous into arterial blood. This
transmission is effected in the follow-
ing manner,

We have already stated that the
arterial bloed is transmitted by the
left gide of the heart into the aorta for
general distribution. By the veins,
however, it is returned to the righe
gide of the heart. From the head,
arms, and upper part of the body, the
dark blood returns by a variety of
veins, which ultimately terminate in
one large trunk called the vena cava
superior or descendens (the superior or
descending hollow vein), v ¢ &, in fig. 7.
From the inferior extremities and
lower part of the body, the venous
blood is returned by a great number

of veins which, in like manner, ulti- |

mately coalesee into one trunk, called
the wvena cava inferior or ascendens
(the inferior or ascending hollow vein),
v ¢ i, in the figure. These two great
veins are seen to terminate at one
common point, where their two cur-
rents accordingly meet (as indieated
by the arrows), in the eavity termed
the right auricle of the heart, r a. The
venous blood, being the proper sti-
mulus of the auricle, causes it imme-
diately to contract, and the necessary
result is the propulsion of its com-
tained blood, in the direction of the
arrow, through the opening o, into
the triangular-looking cavity called
the right ventricle, vv. The right ven=

tricle is now in its turn stimulated to | |

powerful contraction, and, as a valve
at o prevents the retarn of the blood
into the auricle, the current must once
more flow, in the direction of the
arrow, into the large vessel seen atits
upper corner, and called the pulmo-
nary (or lung) artery. This artery dis
vides into two branches, a.p., a.p., one
going to each of the two lungs, and
spreads through their substance in
endless ramifications of infinite mi-
nuteness, resembling the ecapillary

vessels already deseribed. These mi-

nute capillaries are ramified exten-
sively upon the delicate lining mem-
brane of the innumerable air-cells of

| the lungs ; and it is while circulating

through them that the dark blood, by
absorbing oxygen from the inhaled
air and giving out its earbon in the

form of earbomie acid, becomes com- ||

verted into arterial blood.
To an wuwninformed
seem impossible that

blood and the external air when the
membranous structure of the air-cells
is interposed between them.
however, as we have already seen,

forms no obstacle to the requisite ||
changes taking place, for it is found |
by experiment that veneus blood is

acted uponi by the air even through
the thick and firm texture of blad-
der. Of late years, the researches

of Dutrechet and others have shswn_ :'

that both living and dead tissues

passage to gases and fluids by that pe-

n, it may .
any chemiecal ||
action should take place between the ||

This, |
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THE DOUBLE CIRCULATION ILLUSTRATED.

—

accordingly the lungs themselves re-
ceive branches for their own nutrition
from the vessels of the systemic circu-
lation. There is thus, properly speak-
ing, @ double circulation in man and
the more perfect animals ; and as)itis
essential that the reader should clearly
understand this arrangement, [ insert
a diagram (fig. 9) in which the two
circulations are represented as entirely
distinct, and the heart as if consisting
of twoseparate halves. Inthat diagram,
the appearance of the heart and the
distribution of the vessels are, of course,
artificial and different from what is
seen in nature, but they will give a
correct idea of the distinction between
the systemic and the pulmonic cireu-
lations.

Htarting as before from the luft ven-
tricle, I, the arterial blood passes into
the aorta at a, and is thence distributed
by the arteries, a, a, which branch out
a8 already described till they terminate
in the very minute capillary ramifica-
tions, c @ p. These arterial capillaries
are seen to join with the equally minute
venous capillaries, which coalesce into
larger and largér branches of veins,
till at length they form the two as-
cending and descending vene cave, v v,
which terminate at the right auricle of
the heart. This includes the whole of
the systemic circulation. In the dia-
gram, itis represented by the upward
and downward vessels, and the course
of the blood is indicated by the direc-
tion of the arrows.

Arrived at the right auricle, the ve-
nous blood passes into the right ven-
tricle, v, from which, as indicated by
the bent arrow, it is propelled into the
pulmonary artery, a p and p a, to be
distributed to the two lungs. In one
sense it is a misnomer to call it an ar-
tery, as it contains venous blood ; but
it has received that name partly from
its structure, and partly from its
bearing the same relation to the right
ventricle which the aorta does to the
left, and from its branching out into
smaller and smaller ramifications just
as an artery does. On arriving at the
prulmonary capillaries, the venous blood
regains its florid colour and life-sup-
porting properties, and is thence

| the left ventriele, I, from which we [}

collected Dby the venous eapillaries
which coalesce into larger and larger
branches, and ultimately unite to form
the pulmonary veins, v p and p v,
which, as formerly mentioned, trans-
mit the now arterial blood into the left ||
auricle of the heart, and thence into ||

started.

Here it is necessary also to explain,
that the pulmonary veins, although
containing arterial blood, take the
name of veins from their structure and |}
moide of distribution. |

This shorter course is called the pul- ||
maonde or lesser cireulation, and in the ||
diagram it is represented by the ves-
sels branching out horizontally to the ||
right and left where the lungs are
supposed to be. The sole object of ‘

this circulation is the aération of the
venous blood, and consequently it va-
ries in the different classes of animals,
according to the mode in which the
aération is effected.

The total amount of blood has been
estimated by Valentin at about a fifth
of the weight of the body ; so that, as-
suming with Quetelet the average
weight of a man, between thirty and
forty years of age, to be 1705 lbs.
troy, his blood would amount to about
59 1bs.* If, now, we suppose that the
heart contracts seventy times in a mi-
nute, and that each contraction pro-
pels two ounces of blood, it follows
that the whole mass of blood will
complete " the ecirculation in three
minutes. Valentint is of opinion
that two minutes are sufficient, and
other inguirers give even a shorter
period. The question is one of consi-
derable difficulty, but an idea of the
rapidity of the circulation may be
obtained by injecting a solution of
prussiate of potash into a vein, and
noting the period which elapzes before
it can be detected in the blood of dis-

# The quantity of blood is not generally
reckoned so high. Weber and Lehmann
estimated it at about 85 kilogrammes
(22'75 1bs. troy) from experiments on the
bodies of two beheaded malefactors. See
Lehmann, Lebrbueh der Pliys. Chemie, vol.
fi., p. 259.

t Lehrbuch, vol. i., p. 502,
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the prefixed figure, representing the
lungs L L L L, heart H, and larger

| bloodsvessels connected with them in

nearly their natural situations. The
letters L.V. indicate our original start-
ing-point, the left ventricle of the
heart, A.A. the aorta, V.C.A. and
V.C.I. the venm cava returning the
venous blood to the right auricle R.A.
and right ventricle R.V. From the
upper part of this ventricle, the pul-
monary artery P.A. may be traced to
the root of each lung. The pulmonary
veins P.V. bring the blood back from
the lungs to the leftauricle L. A., from
which it is once more thrown into the
left ventricle L.V., to be redistributed
and run the same course as before,

It is a curious fact, that in all the
warm-blooded animals which have
hitherto been made the subject of in-
vestigation, the blood is propelled
through the arteries with nearly the
same degree of forece. The strength
of the current of the blood has been
estimated in various animals by intro-
ducing a tube into one of the prin-
cipal arteries, and ascertaining the
height of the column of mercury or
water which the pressure of the blood
is able to support. According to the
experiments of Poiseuille, the force of
the current of blood in the arteries of
a horse and of an ox, is equivalent to
the weight of a column of mercury
of about six and one-third inches in
height, and in the arteries of a dog to
a column of about six inches. From
these and other experiments, it is pre-
sumed that the blood is propelled in
the arteries of man with a foree egui-
valent to the weight of a column of
mercury rather more than six inches
in height, or of a column of water
seven feet high. This force, however,
ia not constant, but varies with the
respiration ; increasing with expira-
tion, and diminishing when air is in-
haled. Expiration, therefore, assists
the heart in propelling the blood ; and

| in accordance with this fact, every

one must have remarked how much
the pain of headache is increased by
a fit of conghing, which tends to aug-
ment the flow of blood to the brain.

At first sight it may seem improbable |

that the large and powerful heart of
the horse should not propel the cur-
rent of blood with greater power than
the small heart of the dog. But it
should be remembered, that the quan-
tity of blood is, in the latter, propor-
tional to the size of the animal, and
that hence a smaller heart is required
for its propulsion. The heart of the
animal is thus always in proportion
to the quantity of blood to be pro-
pelled, and to the size of the arteries
which convey it. When this relation
is disturbed, either by increased or
diminished power of the heart, the
normal condition no longer exists, and
a state pregnant with more or less
danger supervenes. If the power of
the heart be increased, the blood is
propelled with a force which may
break down the walls of the blood-
vessels, especially those of the brain,
thus giving rise to apoplexy ; while
if it be diminished, the body is ren-
dered incapable of undertaking the
active duties of life, from the heart
being unable to propel the blood in
sufficient quantities to sustain the
vigour of the various organs. Insuch
cases syncope or fainting not unfre-
quently arises from the brain receiving
an imperfect supply of blood.

When an artery is wounded, the
blood springs forth immediately in
intermitting jets, caused by the inter- ||
mitting contractions of the heart, and |
exerting, as we have seen above, a
force equivalent to the weight of a
column of water seven feet high. But
in the passage of the blood through
the capillaries, its intermitting pro-
pulsive power becomes equalized, so
that when a vein is opened, it mno
longer springs forth in jets, but flows
in a continuous stream. The force of
the venous current is much inferior
to that of the arterial, searcely amount-
ing to a tenth of the latter. The prin-
cipal reasons of this loss of power lie
in the arterial force being expended
in the p e of.the blood through
the capillaries, and in the increased
channel afforded to the venous blood
by the greater number of wveins.
Hence, when a vein is wounded, it is
comparatively easy to stop the effu-
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the system ; for when they are defi-
cient, the bones, and also the other
tissues, are inadequately nourished,
and rickets and serofula ensue.

As a general rule, the proportion
of the solid materials to the water of
the blood is diminished in chronic
maladies, and according to Le Uanu
this is found also to be the case in in-
dividuals of lymphatic temperament,
when compared with others of more
robust constitution. Indeed the expe-
riments of Prevost and Dumas have
shewn that the greater the proportion
of the solid materials of the blood, the
more energetically are the functions
of life carried on. Inaccordance with
this observation, it is found that the
weight of the clot of an equal quantity
of blood is much greater in warm-
blooded animals than in reptiles or
fishes,

In society, examples of departures
from the physiological or healthy stan-
dard of the blood unfortunately
abound. Among the poor, how many
thousands constantly suffer from their
blood being impoverished by insufli-
cient food, joined to execess of labour
and impurity of air! How many also,
even among the rich, have ill-consti-
tuted blood flowing in their wveins
owing to impaired digestion or excess
in regimen! Of the influence of in-
nutritious or indigestible food on the
qualities of the blood, we have fami-
liar examples in the effects of the pro-
longed use of salt provisions in pro-
ducing scurvy and altering the state of
all the circulating fluids. The in-
fluence of a scanty diet also is visible
in the unhealthy condition of the in-
mates of some of our workhouses. Not
to speak vaguely, I may refer to the
condition of the children in the West
Church Charity-Workhouse at Edin-
burgh in 1838, Fifty of them, being
one-fourth of the whole number, were
then afficted with serofulous ophthal-
mia; 17 died consumptive within seven
months, and there were 30 cases of
fever. An inquiry into the causes of
this unusual sickness and mortality
proved the evils to have proceeded
from inadequate diet and clothing, and
an immediate improvement followed

a more liberal allowanece of food.* A |

similar instance is mentioned by Mr
Combe in his Notes on the United States
of America (vol. il., p. 253), when de-
scribing the asylum for coloured
orphans at New York. Out of between
50 and 60 inmates, no fewer than 15
died within eighteen months, while
many more suffered from disease. On
examination, these results were found
to be chiefly owing to a defective diet;
and on this cause being removed, a
year passed without the occurrence of
a single death! The fearful ravages
which the cholera committed in 1849
among the children at Tooting} were
also, in the opinion of the medical
witnesses, in some measure due to the
scantiness of the diet having lowered
the tone of their systems. But for the
farther elucidation of this subject, I
must refer the reader to my work on
Digestion and Diet. .

Of the deteriorating influence of im-
pure air upon the healthy constitution
of theblood, proofseverywhereabound;
but as these will be fully considered in
the next chapter, when treating of the
function of respiration, it is needless to
enumerate them here.

Aided by these remarks, the reflect-
ing reader will be able to appreciate
the
the good or bad condition of the blood
exercises upon the general health and
vigour. Where, from neglect of the
organic laws, the constitution of the
blood has become impaired, bad health
will never be far distant ; and, on the
contrary, where all the conditions for
the formation of good blood are ful-
filled, the greatest facilities which the
system can &till afford for the recovery
of health will undoubtedly be enjoyed.
Let those who are not aware of thé ex-
tent of this influence, consider what
oceasionally oceurs in disease, and the
will obtain o more correct idea of the

& Chambers® Edinburgh Journal, 24 and
19th February 18359,

t The estublishment contained 1400 pan-

per children ; 300 were attacked and 180
died, and this at a time when no case had |

occurred in the neighbourhood.

puwe:-f ul and direct influencewhich |
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ORGANS OF RESPIRATION

IN THE LOWER ANIMALS.

CHAPTER X.

THE LUNGS, THEIR STRUCTURE AND
FUNCTIONS.—EEEBPLRATION AND
ITS UBES.

THE word respiration, as employed
in ordinary conversation, signifies the
mere act of breathing, or of inbaling
and expelling air from the lungs.

' But, as often used physiologically, it
| designates not only the act of breath-
| ing, but the whole series of pheno-

menn connected with the conversion
of venous into arterial blood. In this

| latter sense, however, the terms san-
- guification and aération of the blood,

also in general use, are more appro-
priate in themselves; because, while
they apply with equal aceuracy to all
classes of animals, the term respiration
is almost irrevoeably associated in the
public mind with the existence of lungs
—a condition which is so far from
being indispensable to the process,
that in fishes and many of the less

| lmrf'eut animals, which have no lungs,

the aiération of the blood, notwith-
standing this want, goes on with the
same regularity as in man,

When we consider the variety of
cireumstances under which the differ-
ent classes of animals exist, it becomes
obvious that the same kind of appa-
ratus could not possibly serve for the
adration of the blood in them all.
Lungs, for example, are admirably

. guited for man, quadrupeds, and birds,
| which live and breathe in the atmo-

spheric air, and die when immersed
in water ; but they would be very ill
adapted for fishes, which live in water
and perish in the air. Fishes, there-
fore, have no lungs ; but, in accord-
ance with their mode of life, they
are supplied with gills, so constructed
as to present a prodigious extent of
surface for the necessary ramification
of the capillary blood-vessels, and for
the exposure of the blood contained
in them to the contaet of the air which
is intimately mixed, in greater or less
quantity, with the water in which the
animal lives, By this arrangement,
the same changes are effected in the

venous blood passing through the gills

of fishes, as in the venous blood eircu-
lating through the lungs in the higher
classes of animals.
to keep the gill-plates separated and
floating, so that the blood may come in
contact with the air contained in it
and the reason why fishes die when re-
moved from the water, is simply that
then the gill-plates dry and cohere.
The power which some fishes possess of
existing o considerable time out of the
water, depends chiefly on some me-
chanical modifications of the branchial
gacs, which enable them to retain a

Water is necessary |

much larger quantity of water than
is usual ¥

In worms, again, and other animals
of a similar structure, no single organ
is set apart for the comversion of
venous into arterial blood. The requi-
site changes are effected in small sacs
or vesicles commonly placed in pairs
along the back, and opening upon the
surface of the body by means of pores
in the skin, called spiracula, specially
adapted to this end, and which can-
not be shut or obstructed any more

than the real lungs or gills, without
inducing death, “ In the common
earth-worm there are no less than 120
of these minute air-vesicles, each of
which is provided with an opening
placed between the segments of the
body. In the leech, the number is
reduced to sixteen on each side, which
open externally by the same number
of minute orifices.” f So necessary,
indeed, is atmospheric air to the
vitality of the blood in all classes of
animals, and even to plauts, that its
abstraction inevitably induces death.
A fish can no more live in water de-
prived of air, than a man can do in
an atmosphere devoid of oxygen. And
thus the fish requires a renewal of air,
and perishes when it is denied, or-
when the air is expelled from the .
water by boiling, exactly as man would |
do under a similar deprivation. In.

#® Owen's Lectures on the Comparative
Anatomy of the Vertebrate Animals, vol. i, .
P 260,

t Smith's Philosophy of Health, vol. ii,,
p. 29,
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THE BRONCHIAL TUBES OF THE LUNGS.

cular contractions just mentioned, in | regain its previous condition, and the

conjunction with the actionof antagon-
istic muscles, now causes the chest to

inspired air is driven out or expired.
This is the mechanical act of respira-

tion in its simplest form ; but, under | they occupy relatively to the heart

peculiar circumstances, many other
museles besides those commonly desig-
nated as the respiratory, eombine to
carry it on. Occasionally, indeed, when
there is risk of suffocation,almostevery
muscle in the body is called into
violent action, to assist, in some way
or other, in the inhalation of air.
This is the ecase, for instance, in

asthma—in the severe paroxysms of |

which every muscle seems strained,
either directly to expand the chest, or
indirectly to aid in its expansion by

giving fixed points for the action of |

other muscles,

In women and in young persons, the
lungs are less developed than in men
and adults, and hence the smaller
breadth of shoulder and greater nar-
rowness of chest by which the former
are characterized.

In fig. 10, page 151, we have al-
ready seen the external appearance of
both lungs, and the position which

s

and large blood-vessels, The substance
of which they are composed, consists
of bronchial tubes, air-cells, blood-ves-
s¢ls, nerves, exhaling or excreting wes-
sels, absorbents, and the areolar mem-
brane or parenchyma which binds all
these parts together.

The appearance and distribution of
the bronchkial tulbes, or bronchi, will be
understood from fig. 12, in which the
right lung L is represented in its
natural situation in the right cavity of
the chest; while on the left side the
substance of the lung is supposed to
be removed, leaving only the bronchi
(br, br, br, br). On following the wind-
pipe or trachea T downwards from
the neck, we find it first dividing into
two large branches, one going to each
lung, and then subdividing into the
innumerable ramifications br, called
the bronchi. The bronchial tubes,
then, are merely the minute subdivi-
sions of the windpipe ; and their pur-
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it is composed of an innumerable
quantity of fine pellucid blunt pro-
cesses, about 1-5000th of an inch long,
which, in the living animal, are in a
state of ineessant vibration, waving
backwards and forwards with a lash-
ing movement, and performing at the
same time a lateral motion somewhat
similar to the feathering of an oar.

| The result of this action is a current

in a definite direction—generally to-
wards the external orifice ; and hence
the mucus secreted in the small
bronchial tubes is by the waving
motion of the cilia (as the processes
are termed), slowly and gradually
propelled into the windpipe, where it
acts as a foreign body and produces
tickling, which is speedily followed by
coughing and expulsion of the offend-
ing matter, It is possible that the de-
licate muscular fibres which encircle
the bronchial tubes assist in the pro-
pulsion of the expectoration, but the

' chief part of this office is most probably

performed by the eilia. The causesof
the ciliary motion are extremely ob-
scure. It is altogether involuntary,
and continues for several hours after
death, or even after removal of the
us membrane from the body. Its
however, are most important;
“his motion were annihilated, it
robable that the secroted muecus

+ would gradually fill up the air-tubes,

and thus cause suffocation. Some phy-
siologists are of opinion that the ciliary
motion may likewise mechanically pro-
mote the chemical changes which take
place in the lungs, by preventing the
adhesion of a layer of air to the moist

- muecous membrane, and thus hindering

the reciprocal diffusion of the inhaled
oxygen of the air and the earbonic acid
of the blood ; but this view is at least
very doubtful, as in the minute air-
cells where the oxygen is absorbed and
the carbonic acid given off, the epithe-
lium is no longer ciliary, but is then
composed of thin flattened scales.
Blood-vessels necegsarily form a large
constituent portion of the substance of
the lungs. Besides the arteries and
veins which the lungs possess in com-
mon with other parts for the purposes

of nutrition, they have, as we haveseen,

have been removed from the body. All

the large pulmonary arteries and veins,
dividing everywhere through their
substance into innumerable branches,
which convey the whole blood of the
body to and from the capillaries of the
air-cells. Indeed, from the rapidity
with which the blood performs its cir-
cuit through the body, in about two
minutes, and the quantity which con-
sequently passes through the lungs in
a given time (being certainly not less
than ten pounds in a minuie), it is clear
that the vessels of these organs must
be so large as to constitute no small
portion of their tissue ; otherwise such
a mass of blood could not flow through
them so quickly.

The movements of respiration are
dependent on the nervous stimulus
which the respiratory muscles receive
from the medulla oblongata, which
may accordingly be described as the
nervous centre of the respiratory fune-
tion. We cannot, however, satisfac-
torily explain in what manner the
nervous stimulus is intermittent or
alternate ; that is, how at one moment
it causes the muscles of inspiration to
contract, and next moment 18 directed
to those of expiration. At the first
glance it would seem probable that the
action is of a reflex nature, dependent
on the presence of black and red blood
alternately in the lungs. We might
suppose, for instance, that the venous
blood, by means of the pulmen
nerves, intimates to the medulla oblon-
gata the necessity of oxygenation, and
that in accordance with this message
& mandate is issued to the muscles of
inspiration to contract. So also we
might fancy the arterial blood to cause
the contraction of the expiratory mus-

eles ; or, if this action of the arterial

blood be questioned, we might suppose
expiration to be essentially a physical
process, dependent on the chest regain-
ing its previous form by elasticity.
But this theory of reflex action is open
to serious objections; for experiments
on animals shew that respiration con-
tinues sometimes for days after section
of the pneumogastric nerves, and that
violent respiratory efforts continue to
be made even after the heart and lungs

————
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that we can at present with certainty
affirm is, that respiration depends on
the integrity of the medulla oblongata
and on its receiving a due supply of
arterial blood. When these conditions
are fulfilled a constant generation of
nervons energy takes place, which is
discharged in alternate currents into
the inspiratory and expiratory muscles.
How this is effected remains a complete
mystery, and it would serve no good
purpose to consider here the many
theories which have been brought for-
ward to explain it.

The process of respiration is entirely
involuntary, as is evident from its
continuing equally whether we are
_asleep or awake. We are able, it is

true, to control to a certain extent
the respiratory movements, and this
power is the source of much enjoyment
to us, for without it we ghould be in-
capable of modulating the voice, and
speech would become most disagreeably
monotonous. The power of control,
however, eannot be earried beyond a
certain limit. Man cannot by any effort
‘of his will stop respiration and thus
put an end to life. The nervous energy
which continues to be generated by the
| medulla oblongata finally accumulates
to such an extent as to overcome the
barrier opposed by the will, and respi-
ration recommences notwithstanding
our utmost efforts to prevent it. It has
been assumed by some physiologists
that the motions of respiration are kept
up by the feeling of the necessity to re-
- spire, produced on theextremities of the
‘whole nerves of the body by the venous

by their trunks to the nervous centres.
In this view respiration would still be
‘a reflex action, dependent, not on the
presence of black blood in the Iungs
“only, but on its pervasion of the whole
~gystem. In support of this theory a
remarkable observation by Professor
Nasse of Marburg may be qunoted.®
This physiologist found that when, by
pressure on the aorta of a pregnant
bitch, arterial blood was prevented
from reaching the pups in the womb,

& Wagner's Handwiirterbuch der Phy-
siologie, vol. i, p. 212.

blood in the capillaries, and conveyed *

these opened their mouths and snapped
as if for air; thus shewing, he con-
cluded, that the presence of the venous
blood is the stimulus to the respiratory
movement. ‘A great deal might be
urged both for and against this view ;
but the discussion would be out of
place here, and we shall therefore be
content to choose the simpler view,
that the respiratory nervous force
emanates from the medulla oblongata,
and is there produced by the spontane-
ous action of that organ. In cases of
threatening suffocation the assistance
of the voluntary muscles is called in
to carry on the respiratory movements;
and in extreme cases a stimulus seems
to be reflected from the medulla ob-
longata on to the whole tract of the
spinal cord, as almost every muscle in
the body appears to take a part in the
struggle to respire. Should this prove
unsuceessful, the functions of the me-
dulla become destroyed by the black
blood which now begins to pervade its
substance ; .the mandate to contract
ceases to be issued to the muscles, and
a state of quiescence succeeds their
previous tumultuous action. To recal
life at this stage it is necessary to oxy-
genate the blood by artificial disten-
sion of the lungs, so as to impart a fresh
stimulus to the medulla, In aiding to
effect this purpose, the app'hﬁation of
electricity is frequently of the greatest
serviee,

Although, then, respiration is in
general automatie, it occasionally be-
comes dependent in a great measure
on voluntary effort, and is so carried
on till gradually the voluntary mus-
cles are tired and worn out, and
the blood from imperfect oxygenation
loses its vital properties. Accordingly,
in cases of narcotic poisoning, where
the powers of the medulla oblongata
are weakened, it becomes of para-
mount importance by every possible
means to keep the patient awake,
so that respiration may be assisted
by volun effort. In such cases
death is to be feared from the ina-
bility of the medulla to issue a suffi-
cient stimulus to the respiratory mus-
cles ; and consequently, if respira-

y L
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| tion can only be prolonged till the

poison is carried out of the system by
the exeretory organs, the life of the
patient is preserved. A failure of
involuntary respiration is oceasionally
seen also in cases © of extreme debility,
whether from excessive fatigue or ex-

| citement, or from directly depressing
| or sedative influenees, as in adynamic
| fevers.

A person in this state is too
_week to sleep ; for the medulla partak-
ing of the general exhaustion, cannot
maintain the respiration without as-
sistance from voluntary efforts. Hence

the feeling of oppression and the fre-

quent sighing which banish all repose ;
or if sleep do occur it is disturbed by
startings and fearful dreams, occasion-
¢d by the painful sensations of imper-
fect breathing. #* % % A fatalstate
of sinking has sometimes been removed
by the free administration of ammonia,
ether, brandy, and other stimulants;
but the best proof of their beneficial
action is when they procure refreshing
sleep, which in itself is n source of

| renewed power."*

When treating of the skin as the
seat of a copious exhelation of waste
matter from the system, I mentioned
that in this respect the lungs are
somewhat analogous to it, as they also
are the seat of an abundant exhala-
tion ; of which every one must be
aware who has observed the clouds
of vapour issuing from a horse’s nos-
trils in a cold day. Even when in-
visible this exhalation still goes on;

| the proof of which is the familiar test
| of holding a eool mirror near the

mouth of a person apparently dead, to

|| nseertain whether breathing has en-

tirely ceased. The quantity of watery
vapour thus exhaled by an adult in
24 hours, has been estimated by Miiller,

' from the average of many experi-

ments, at 7963 grains, or nearly seven-
teen ownces.  As uogeneral rule it is
equal to about two-thirds of the cuta-
neous exhalation, but it is naturally
dependent on the amount of exercise
and on the nature of the food. Che-

* Williamz' Principles of Medicine, 24
edit., pp. 96-98,

miecally king, its origin is three-
fold, It may be derived, firstly, from
the water which is introduced as such
into the system with the food, or which
is absorbed from the air by the lungs
and skin ; or, secondly, from the
water which is formed in the system
by the union of the oxygen and hydro-
gen of the hydrocarbonates® of the
food during the metamorphoses which
they undergo in the body ; or, lastly,
it may be derived from the water re-
sulting from the union of the oxygen
of the inhaled air with the unneutra-
lised hydrogen of the food. The first
source is probably always the great-
est; but the second must add materi-
ally to the quantity. when the diet
is composed prineipally of the hydro-
carbonates—and the third also, where
much fat or aleohol is consumed, orin
cases of starvation, where the oxygen
of the air enters into combination with
the carbon and hydrogen of the ani-
mal tissues. The pulmonary exhala-
tion is thus one of the chief outlets of
waste matter from the system ; and
the air which we expel from the
lungs in breathing is hence vitiated,
not only by the subtraction of its oxy-
gen, but by the addition of carbonic
acid, and of watery vapour and ani-
mal effluvia. In some individuals
whose bowels are habitually disor-
deved, this last source of impurity is
20 powerful as to render their breath
offensive, and even insupportable, to
the bystanders. The presence of
these effluvia in a concentrated form,
is, in common with perspiration, one
of the chief sources of the disagreeable

sickening smell which prevails in

crowded rooms ; and their amount
must be far from inconsiderable if re-.
liance may be placed on the experi-
ments of M. Barral, who found that
about half of the dtrogen contained in
the food is given off in the form of

* The hydvocarbonates are compounds of
carbon with oxygen and hydrogen in the
proportion to form water; such as starch,
sugar, gum, &e.  Their carbon unites with
oxygen to form earbonic aeid—the oxygen
and hydrogen pass off as water.
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- ﬁu and vapour by the skin and lungs.*
egnault and Reiset also found that
as a general rule small quantities of
| nitrogen are given off by the lungs,
| amounting on an average to about
006 of the quantity of oxygen con-
| sumed.t Valentin thinks that the
| pulmonary exhalation bears a certain
' though not very determinate relation
' to the weight of the body, amounting
to about 1-36th part of its weight in
| 24 hours. ]

Absorption takes place very rapidly
by the lining membrane of the air-cells,
and in general much more easily and
rapidly than it does by the skin. When
| & person breathes an atmosphere load-
Il ed with fumes of spirits, of tobacco, of
|| turpentine, or of any other volatile

substance, a portion of the fumes is
taken up by the capillary vessels of the
lungs and carried into the system, and
there produces precisely thesame effects
as ifintroduced into the stomach: dogs,
for example, may be killed by being
made to inhale the fumes of prussic acid
for a few moments.

The absorbent power of the lungs
i§! has recently been turned to practical
| account in bringing the system speed-
|§] ily under the influence of anwsthetic

§! agents and rendering it for a time
i I insensible to pain. This application
I}l of chloroform is one of the greatest
| boons which practical medicine has
conferred upon suffering humanity. It
hasdeprived thesurgeon’sknifeof more
than half its terrors, and, judiciously
| managed, goes far to abolish the pains
of parturition. But the same absorb-
| ent power from which these benefits
‘are derived, renders the lungs a ready
‘inlet to contagion, miasmata, and other
poisonous influences diffused through
air which we breathe. Ience ty-
us fever is much more easily com-
unicated by breathing the confined
 and loaded air near the body of the
patient, than even by touch. Hence,
' the general safety of the atten-
| dants where ventilation is sufficiently

| * Aunales de Chimie et de Physique.
February 1849. P. 129,

t Ibid. April 1849,

1 Lehrbruch, vol. i., p. 639,

|

observed ; the frequent renewal of
the air diluting and carrying off the
n.

The parenchyma of the lungs is
merely the substance which connects
all their other tissues and vessels to-
gether, It may thus be more intelli-
gibly described negatively than posi-
tively. That part of the pulmonary
structure which does not belong to the
bronchial tubes, air-cells, bloodvessels,
nerves, glands, exhalants, or absor-
bents, i8 parenchyma. So we have
parenchyma in the liver, in the kid-
neys, and in other organs where a
similar connecting substance is re-
quired.

Having now given a general idea of
the structure of the lungs, let us next
examine the changes which oceur in
the constitution of the air and of the
blood during the process of respiration,
and the conditions upon which these
changes depend.

Atmospheric air consists of 79 parts
by volume of nitrogen gas, 21 parts of
oxygen, and a very small quantity of
carbonic acid, amounging, according
to Saussure, to not more 'I'i\n.n 415 in
10,000 parts. The proportion of car-
bonic acid varies, however, in different
situations ; but any inerease beyond 6
parts in 10,000 must be regarded as
exceeding the normal standard, and as
due to impurity of the atmosphere.
The small quantity of ammonia which
seems to be always present in the air
we may here disregard ; for however
important it may be to vegetation, it
can exercise but little if any effect on
animal life. Suoch, then, are the in-
organie principles contained in the
atmosphere, and such is its composition
when in a state of purity. But * the
earth, it is well known, is surrounded
by an atmosphere of organic matter,
as well as of oxygen, nitrogen, car-
bonic acid, and watery vapours, This
matter varies, and is constantly under-
going transformations from organic
into inorganic elements : it can neither
be seen, weighed, nor measured. The
chemists cannot yet test its qualities.
Liebig, with all the appliances of the
(riessen Inboratory, capnot yet detect
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any difference between the pure air of
the Alps and the air through which
the hound can tell a hare, a fox, or a
man has passed, or the air which ob-
servation shews will produce small-
pox, measles, scarlatina, hooping-
cough, dysentery, cholera, influenza,
typhus, plague. These matters may be
either in a state of vapour that is elas-
tic or inelastic, or, like water, they
may exist in both states. They are most
probably in the state of suspension;
hang like the smoke in cities over the
places in which they are produced, but
are spread and driven about like vesi-
cular water in clouds. A stream of
aqueous vapour of the same elasticity
from the Atlantic, passing over Eng-
land, is in one case perfectly trans-
parent ; in another, mist; in another,
rain: so clouds of infectious matter
may float over the country, and in one
place pass harmlessly, in another (as
influenza in London) destroy thou-
sands of lives. The emanations from
the living, the graves, the slaughter-
. houses, the heaps of filth rotting, the
Thames, into which the sewers still
empty, raise over London a canopy
which is constantly pervaded by zy-
motic matters; in one season this, in
another that preponderating.”™*

The influence of'such matters on the
health of the community will frequent-
ly be made apparent in the course of
this work ; at present we but indicate
their existence.

The quantity of air taken into the
lungs at each inspiration varies accord-
ing to the age, constitution, and eir-
cumstances at the time. [t has been
variously estimated at from 15 to 40
cubic inches, Sir Humphry Davy
puts it so low as from 13 to 17 cubie
inches.
adults of large stature breathing tran-
quilly, inspire from 20 to 25 cubic
inches, and persons of smaller stature
from 16 to 18.f Menzies, on the other
hand, who also experiménted with
great care, estimates the amount at 40

& Megistrar-General®s Report of Quarter
ending Dec. 31, 1847, p. i

{ Miiller’s Elementsof Physiology,second
| edition, vol. i., p. 81%2.

Herbst nagain states, that l mous reservoirs, the first for storing up

cubic inches. Dr Southwood Smith :
states, that the largest quantity ever
inhaled at one inspiration is nine pints
and a quarter. He adds, that the quan-
tity received at an ordinary inspira-
tion without any effort at all, is about
one pint* imperial measure ; while at
an easy inspiration, firee from any great
effort, it amounts to 2} pints (2d ed.,
vol. ii,, p. 81). Females take in a
smaller quantity than males,

The popular notion that the whole
of the air is expelled from the lungs
at cach expiration, is entirely errone-
ous, Even after forcing out as much
as we can, it is caleulated that at least
40 cubic inches remain in the air-cells;
while, after an ordinary expiration,
about 120 inches remain behind. Aec-
cording to Sir II. Davy, the whole
quantity of air in the lungs after a
uatural inspiration, amounts to 135
cubie inches ; so that, taking an ordi-
nary inspiration and expiration at 20
inches, the quantity of air remaining
in the chest is at least five times greater
than that expired. Dr Smith estimates |
the quantity of air remaining at eleven
pints. 1t is by this continuance of the
air in the lungs that its requisite ac-
tion on the blood is rendered continu-
ous, and has time to take place ; and
also that we are enabled for a time to |
“ hold our breath” when under water,
as in diving. Without this stock to
continue the oxygenation of the blood,
diving would be immediately fatal.

In whales and some other diving
animals that breathe air and remain
long under water, there is a remark-
able provision for the supply of arterial
blood to the various organs while the
animal is under water., The intercostal
arteries and veins are dilated into enor-

large quantities of arterial blood, and
the latter for receiving it when it has
become venous, When therefore breath-
ing is prevented, the vital functions
are carried on by drawing on the arte-
rial reservoirs for a supply, and the
animal may remain under water till
they are exhausted,

In man the average number of res-

# 54659 cubic inches=—1 imperial pint.
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pirations in health varies from fourteen
to twenty in a minute; but during
disease it is often much greater, and
sometimes also considerably less,

With these data to guide us, we can
form a correct idea of the extent to
which a constant renewal of the air we
breathe is required for the support of
life. Taking the consumption of air at
each inspiration at even the moderate
rate of 20 cubic inches, and rating the
number of respirations at only 15 per
minute, it appears that, in that short
gpace of time, no less than 300 cubic
inches of air are required for the res-
piration of a single person. But to
place this in a still more striking light
to the general reader, I shall extract
from the excellent work of Dr South-
wood Smith (vol. ii., p. 84), the results
of some very careful and elaborate
ealculations made for him by Mr Fin-
laison, the celebrated actuaryv, from
data communicated to him for the pur-
pose.

Alr Finlaison estimates the fresh air
inspired in one minute at 616 cubic
inches, or, “ as mearly as may be,
eighteen pints.” In ome hour, it
amounts to “ 10664 pints, or 2 hogs-
heads, 20 gallons, and 103 pints!” In
one day, it amounts “ te 57 hogsheads,
1 gallon, and T} pints /"’

To this quantity of air are pre-
sented for aération in one minute 144
ounces of blood, being 258} cubic
inches, or nearly an imperial gallon.
In one hour, 540 pounds avoirdupois,
| or 1 hogshead and 1} pints; and in
twenty-four hours, 12,960 pounds, or
10,782} pints, or 24 hogsheads and 4
gallons. Or, in other words, * there
flow to the human lungs every minute

|| nearly 18 pints of air, and nearly 8

pints of blood ;" and * in twenty-four

N || hours, upwards of 57 hogsheads of air”

are inhaled to oxygenate “ 24 hogsheads
of blaod.”

~ Since the publication of the last edi-
tion of this work, some very able and
interesting experiments have been
instituted by Mr John Hutchinson to
determine the capacity, and also the
inspiratory and expiratory power, of
the lungs ; and the results of these will
be found in the Quarterly Journal of

the Statistical Society of London, for
August 1844, Mr Hutchinson first de-
vised an instrument by which itbecame
ensy to determine the quantity of air
that any individual could expel from
the lungs by the greatest voluntary
effort, and then proceeded to test the
quantity thus thrown out by each of
1152 individuals, belonging to diffe-
rent trades and stations in life, of
different ages, and in different states
of health, He regarded the result as
an indication of the capacity of the
lun After a lengthened series of
experiments Mr Hutchinson conceived
he had made the important discovery,
that in the healthy state a direct rela-
tion subsists between the * capacity” of
the lungs and the height of the indivi-
dual; and he declares this relation to
be so uniform, that if he be permitted
to take a man’s height, he can tell the
exact capacity of his lungs, and the
amount of his inspiratory and expira-
tory power. These results will, if con-
firmed, afford a valuable addition to
our present means of detecting pulmo-
nary disease in its very earliest stages.
The moment any kind of disease at-
tacks the lungs, their capacity begins
to diminish ; and consequently, when-
ever we met with a person whose pul-
monary capacity fell short of the ave-
rage peculiar to his height, we might
safely infer that disease existed. The
subjoined table presents an accurate
outline of the results obtained by Mr
Hutchinson. In the first column the
height is given. The second exhibits
the number of cubic inches of air
thrown out of the lungs by a forced
expiration, and the regularity with
which its increase follows the in-
crease of stature. The third column
shews the quantities of air which
ought to be thrown out as the height
increases, assuming Mr Hutchinson's
prineiple to be correct, and caleulating
the results arithmetically, instead of
taking them from actual observation.
'I'he very close approximation between
the series of results certainly scems to
afford a strong confirmation of the
soundness of both the data and the
principles on which Mr Ilutchinson has
proceeded ; though, as we shall pre-
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sently see, they cannot be regarded as
altogether free from doubt.

Series Series in
Height. {derived from| Arithmetical
Observation.| Progression.
: et
Mean |[CubieInches! Cubie Inches
F.In. g o) of Air. of Air.
& 0], :
5 (2 1 1750 174
E i}ﬁ 3| 1885 190
2 4}5 5| 2060 206
: g} 5 7| 2020 299
i 213]5 9| 2375 238
g 13} 511| 2545 954

The general rule deduecible from all
the experiments, and confirmed by
the preceding table, is, that “ for
every inch of height between five and six
feet, eight additional eubic inches of air
at 60 are given out by a forced expira-
tion, ¥

To shew how greatly the capacity of
the lungs is impaired by disease, Mr
Hutechinson gives another table, con-
trasting the capacity exhibited by
twelve persons in the early stages of
consumption, with the mean of the
healthy ecases of exactly the same
stature—the difference, it will be seen,
is very striking.

* It is not easy to explain on what prin-
ciple the height of the body and the ca-
pacity of the lungs should be so closely
eonneeted, sinee an increase of stature is
frequently doe solely to increased length
of legs. It is worthy of remark, also, that
“ eapacity of lungs™ and “ capacity of chest™
cannot be regarded as convertible terms,
as the cubic contents of the latter bear no
invariable relation to the height of the
bhaody.

Capacity of Capacity of
Dizensed. Healthy.
. I C. L
113 o 220
105 - 173
128 s 220
100 ! 193
100 204
136 R 299
115 i 173
130 s 204
120 229
140 - 246
110 - 220
135 ) 204

In the advanced stages of consump-
tion the comparison stands thus :—

Capacity of Capacity of
Diseased. Healthy.
C.L C. L
59 . 135
89 R 224
108 Al 254
70 135
80 e 229
75 e 254
345 e 245
18 “ne 183

Mr Hutchinson believes that this
method of estimating the capacity of
the lungs is ealeulated to afford valu-
able aid to life-assurance companies
in the detection of disease in appli-
cants for insurance. His results have
since been tested by similar experi-
ments by Dr Simon, earried on under
the superintendence of Professor Vogel
of Giessen. Dr Simon found that the

quantity of respired air stood in di--

rect relation to the height of the in-
dividual, but that its absolute amount
for a given height was considerably
less than in the experiments of Mr
Hutchinson, This difference of vesult
is probably due to the subjects of ex-
periment used by Mr Hutchinson hay-
ing been more robust and more power-
ful men than those experimented on by
Dr Bimon. In the former instance they
were chiefly sailors, soldiers, police-

men, and mechanies ; in the latter stu-
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alvine evacuations. It remains to be
decided, however, how much of this
nitrogen is given off as such by the
lungs, how much as carbonate of am-
monia,* and how much is exhaled by
the skin and lungs in combination
with watery vapour, as those subtle
animal principles, which, when con-
centrated in overcrowded habitations,
lower the tone of the system, and pro-
duce fever, cholera, and other analo-
gous maladies. When the same air is
breathed again and again, its oxygen
diminishes, while the ecarbonie acid
inereases with each successive act of
respiration; till at last, from defi-
ciency of oxygen, the air becomes al-
together incapable of sustaining life.
Precisely the same changes oceur
in the case of fishes, and of animals
breathing by spiracula opening on the
surface of the body. The air con-
tained in the water passing through
the gills of fishes, loses its oxygen and
acquires carbonic acid. The same
alteration takes place in the air ex-
pelled from the air-vesicles of the
worm or the leech. In every class of
animals, from the highest to the low-
est, the presence of oxygen in the fluid
which they breathe is thus essential
to the continuance of life, and on the
quantity of oxygen consumed depends
the energy of their vital functions.
Thus, a warm-blooded animal con-
sumes, weight for weight, twelve or
fifteen times more oxygen than a frog
or lizard ; and a marmot consumes, in
its lively state, nearly thirty times
more oxygen than during its state of
hybernation.t lence the name of
vital air, by which oxygen is distin-
guished from carbonic acid or fixed
air, which has the property of causing

into the lungs.
It may be thought that if oxygen
be really the life-sustaining part of

better by increasing the proportion of

# About three grains of carbonate of am-
monia are given off by the lungs in twenty-
four hours.—Liebig and Kopp's Report,
vol. i, p. 298 ; vol. ii., p. 150.

t+ Aunales de Chimie et de Physigue,

e

it in the air we breathe, and that in-
valids might therefore be restored to
health by causing them to inhale a
highly oxygenated air. To a certain
extent the inference is just; and ac-
cordingly we find that an animal
placed in a vessel full of pure oxy-
gen, breathes with greater energy,
and lives longer, than in the same
bulk of common air, in the propor-
tion of fourteen minutes to six mi-
nutes.* But as the function of respi-
ration, and all the processes connected
with it, were originally instituted by
the Creator with relation to an atmo-
sphere containing only one-fifth part
of oxygen, the excitement in the ani-
mal economy, caused by breathing the
latter gas in its pure state, is far too
great to admit of its being continued
for any len of time, without in-
ducing disease and the ultimate ex-
tinction of life. Similar results fol-
low, although more slowly, even when
the proportion of oxygen in common
air is only partially increased.

In some of the experiments of Rey-
nault and Reiset, it was found that no
more carbonic acid was given off by
an animal breathing pure oxygen,
than by one respiring atmospheric air ;
and from this fact Liebig concludes
that no abnormal excitement is pro-
duced by the respiration of oxygen.
According to his views, there is formed
in the system a certain amount of car-
bonic acid (greater or less according
to the work performed), which is con-
veyed to the lungs in the rved globules
of the blood, and is there exchanged
for oxygen, according to the laws
which regulate the diffusion of gases.
The quantity of oxygen absorbed, then,
depends not on the amount of oxygen
contained in the air, but on the quan-
tity of carbonic acid brought to the
lungs for exchange; and the process
of diffusion, or of endosmosis and ex-
vsmosis, is interfered with only when
the oxygen of the air is insufficient to
replace the carboniec acid. The process
of diffusion is more particularly dis-
turbed when earbonic acid is already
contained in the air, and the experi-

& Smith, p. G&.
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ments of Lavoisier and Seguin have
shewn that when the atmosphere be-
comes charged with 10 per cent. of
this gas, no additional respiration in-
-ereases the quantity. The gases within
and without the red globules are in
equilibrium ; and exhalation of car-
bonie acid being thus entirely sup-
pressed, death takes place by asphyxia.
An atmosphere of pure oxygen sup-
ports life longer than common air,
because in this case longer time is re-
quired to produce the state of equi-
librium. Regnault’s and Reiset’s ex-
periments, however, are scarcely suf-
ficient to warrant the assumption that
an atmosphere of pure oxygen would
not prove deleterious to the animal
organism by being too exciting. When
we make several deep and hurried
inspirations, we feel a confusion and

ddiness in the head, which is pro-
bably caused by super-oxygenation of
‘the blood. Besides, although, aceord-
ing to the laws of diffusion, oxygen
can be absorbed only in proportion to
the carbonic acid given off, it is pro-
bable that a pure oxygen would in
many ways increase the vital meta-
morphoses, and in this indirect man-
ner increase the quantity of carbonie
acid. The whole economy of nature
is arranged with reference to the pre-
sent constitution of the atmosphere,
and were the latter to consist of pure
oxygen, it would be impossible to pre-
vent, even for one day, a conflagra-
tion that would consume every oxy-
disable substance.

The only kind of air, then, which is
calculated to sustain animal life in
permanent health and vigour, is that
containing the precise ingredients in
the precise proportions ascertained to
exist in the atmosphere. If the quan-
tity of any ingredient be increased or
diminished, the proper constitution of
the blood will be immediately changed,
and the general health endangered.
If, for instance, the air contain more
earbonic acid than the minute trace of
it which exists in pure air, it will be

ness, headache, and other symptoms,
produced by breathing air vitiated by
the carbonic acid poured out from
several hundred pairs of lungs in a
crowded room or church. When the
quantity of carbonic acid in the air
amounts to 10 per cent., it acts, on the
prineiples already explained, as an
immediate poison, and renders the air
incapable of supporting life. Ience
the fatal accidents so common in
breweries, from the workmen rashly
entering fermenting vats filled with
fixed air. Hence also the immediate
insensibility of dogs and other animals
thrown into the stratum of fixed air,
which occupies the lower part of
the celebrated Grotto del Cane, near
Naples.

Experiments have been made to
determine whether respiration could
be carried on by means of any other
gas, or mixture of gases, than com-
mon air. Some which contain oxygen
support life for a longer or shorter
time in proportion to its quantity;
and those which contain none do not
sustain it at all. Nitrous oxide, in
which oxygen abounds, may be breath-
ed for a few minutes with compara-
tive inpunity, and its intensely excit-
ing effects are well known. Other
gases seem to act as direct poisons.
Thus, air containing 1-1500th of sul-
phuretted hydrogen destroys a bird,
and 1-800th suffices to kill a dog.
This gas is developed from decompos-
ing animal remains, and becomes ex-
ceedingly dangerous in close spaces,
where it is prevented from being dif-
fused in the atmosphere. Hence it is
a frequent cause of death to work-
men who descend imprudently into
common sewers, before sufficient time
has elapsed to allow the noxious va-
pours to be dispelled. An accident of
this kind, in which several individuals
lost their lives, happened in a com-
mon sewer in Pimlico in the autumn
of 1849, Carbonic acid gas, we have
seen, also is poisonous, but in a much
less degree, and acts by producing nar-
cotism and fatal stupor, This gas is

J—b that extent unfit for the purposes
‘of respiration, and act deleteriously
upon the blood and general system.
This effect is exemplified in the fecble-

the product of the combustion of car-
bon or charcoal when oxygen is abun-
dantly supplied; but when the free
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access of oxygen is prevented, another
compound of carbon is produced, con-
taining less oxygen than what is found
in carbonic acid. This is carbonic
oxide, a gas of so deadly a nature,
that 1 per cent., mixed with common
air, destroys a dog in two minutes. It
is the cause of death when suicide is
committed by placing ignited charcoal
in a close apartment, as is frequently
done in France : and it is the oceasion,
also, of many fatal accidents in our
own country, from sleeping in bed-
rooms where the draught of the chim-
ney is imperfect, and the admission of
fresh air is impeded.

The changes effected by respiration
in the appearance and constitution of

the blood, ave not lezs remarkable than |

those produced on the air. From
being of a dark purple hue, it passes
immediately to a bright red colour.
This change is caused by the action of
the oxygen on the red particles of the
blood ; and it takes place even out of
the body when venous blood is ex-
posed to the contact of oxygen. In
effecting this change, the oxygen is
absorbed, and carbonic acid isexhaled.
Arterial blood, accordingly, contains
more oxygen and less carbon than
venous blood. From the experiments
of Mayer, Miiller, and others, the arte-
rial blood seems to contain more fibrin
than venous blood, in the proportion
of 29 to 24 ; but all such estimates arve
exceedingly doubtful, partly from the
great difficulty of separating the fibrin
from the other constituents of the
blood, and partly from the venous
blood varying in quality aceording to
the organ in which it has been ren-
dered venous. The temperature of
arterial blood is believed to be from
1° to 13" higher than that of venous.
But it is in the red globules that the
chief changes produced by respiration
take place. As already mentioned,
these constitute the vespiratory por-
tion of the blood, and each globule
may be considered as a separate living
entity, which comes to the lungs to
inhale fresh air. Consequently the
greater the number of red globules,
the greater is the quantity of oxygen

inhaled, and the more energetic are
the vital functions. The red globules
laden with oxygen are carried along
the arteries to the capillaries, where,
by means of exosmosis and endos-
mosis, they deposit their cargo of vivi-
fying material, and becoming venous
receive in exchange the expended ma-
terials of the tissues, which they con-
vey to the lungs and other organs of |
excretion. The vast importance of ||
the red globules of the blood for all
vital actions will now be manifest,
and it will be readily understood why
the powers of life are most vigorous
in individuals whose blood contains
the due proportion of globules, oxy-
genated by the respiration of a pure,
dry, and bracing air ; and why, on the
contrary, every function is earried on
with languor and listlessness when the
red globules are deficient in quantity,
or the air respired is loaded with im-
purities.

The change of colour which the
blood undergoes is supposed to be,in
a great measure, a physical phenome-
non, dependent partly on the thicken-
ingof the wall of the globule, and partly
on a certain change of form which the
sac undergoes. The arterial globule
is a flattened circular dise with concave
sides, which is supposed to reflect the
light more abundantly than the con-
vex sides which the globule acquires
on becoming venous; and hence the
arterial globule appears of a brighter -
hue from the greater reflection of
light. Any substance, therefore, which
has the power of thus altering the:
shape of the globules, changes at the .
same time their colour, and on this:
principle is to be explained the florid |
hue which the solutions of some salts:
confer on venous blood. This change, .
however, is by no means identical with
that produced by oxygenation ; and|
accordingly, the recommendation of!
some physicians to inject solutions of
these salts into the veins in diseases:
where the blood is imperfectly oxy--
genated, rests upon false analogy..
But salts do not change the colour of!f
the blood if oxygen be entirely ab--
sent, nor do they affect the shade of
the colouring matter which has been:
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products of the digested food. The
nature of these combinations and the
ampunt of heat produced, consequently
| vary with the quality of the food.
In this sense, respiration is essen-
| tially a process of slow combustion ;
| earbon and hydrogen are the principal
elements consumed, and the amount
of caloric produced in the body is pre-
cisely the same as would have resulted
from the ordinary combustion of these
bodies in the open air. In both cases
the products are carbonic acid and
water.

The amount of heat which oxygen
produces in combining with hydrogen
is considerably greater than that which
the same amount of oxygen produces
in combining with carbon.* Hence
a diet which is rich in unneutra-
lized hydrogen supports the animal
heat better than one in which the
material of combustion is solely or
almost entirely carbon. Accordingly,
we find that an oily animal diet in
which hydrogen abounds is that which
is preferred in cold countries, while
in warm climates the hydrocarbo-
nates chiefly are consumed.t But
in the production of the animal heat

® The calorifacient power of carbon is
T881, and of hydrogen 33808 ; that is to
say, with equal weights, hydrogen pro-
duces above four times more caloric than
earbon. But hydrogen requires only jth
of its weight of oxygen to form water, while
carbon requires 2§ of its weight to form
carbonic acid. Hence, one part of oxygen
in uniting with carbon gives 2950 units of
heat, and in uniting with hydrogen 4226
units —a unit being the quantity of heat re-
quired to raise a weight of water, equal to
that of the body eonsumed, one degree cen-
tigrade., Supposing now, that of the five
parts of oxygen absorbed during respira-
tion, four unite with earbon and one with
hydrogen, the proportion of heat yielded by
the former will be 11,800 units, and by the
latter 4226 units; or, the amount of lLient
afforded by the carbon will be rather more
than twice and a hall that afforded by the
hydrogen.

t There can be no doubt that the prin-
cipal source of the heat of the body is the
direct union of oxygen with the principles
of the food or of the tissues of the body;
but many physiologists seek additional
sources in the friction of the blood against
the walls of the heart and the coats of the

the state of the blood is an essential
element. The red corpuscles being
the absorbers and carriers of oxygen
(see page 141), where they are defi-
cient the supply of oxygen must of
necessity be deficient also, and the
vital metamorphoses be imperfectly
performed. Accordingly we find, as
has been already noticed when de-
seribing the blood, that in pale sickly
girls, in whom the red corpuscles full
far below the healthy standard, the
generation of heat is very imperfect;
while it is abundant, almost to excess,
in stout plethoric young men. The
supply of red corpuscles can be kept
up by the digestion of albuminous food
only; and here we have another rea-
son, beyond the comparatively large
proportion of hydrogen, for the use of
an animal diet in cold countries. In
general, also, other conditions being
alike, the quantity of heat generated
is in proportion to the size of the
lungs and vigour of the respiration;
and when these are impaired, its pro-
duction is diminished. Hence, many
persons with imperfectly developed
lungs, and a predisposition to con-
sumption, complain habitually of cold-
ness of the surface and feet; and
many who were previously in good
health, become more and more sen-
sible of cold, in proportion as the ap-
proach of disease weakens the func-
tions of the lungs. I have noticed
this increased sensibility to cold, as a
precursor of chronic pulmonary dis-
ense, both in myself and in others, be-
fore any other very obvious symptom
had appeared ; and I think I have seen
its farther progress arrested by the
timely use of proper means, where
much greater difficulty would have.

blood-vessels, in the contraction of the
muscles, &c. The amount of calorie pro-
duced by the first of these causes has been
estimated, on very uncertain data, at about
a seventh of that produced by oxida-
ticn, (Wagner's Handworterbuch der Phy-
siologie, Band iv., p. 50.) If, however, we
trace back these auxiliary sources of heat
to their first eanse, we shall find them all
originally springing from oxidation ; as the
overheating of the axle of a locomotive is
primarily dpe to the fire of the engine,
though more immedintely enuged by friction.
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REGULATION OF ANIMAL HEAT.

in intensity according to the wants of
the system; and this fact is further

| established by the experiments of Le-
’ tellier,” who found that the consump-

tion of food and the exhalation of car-

' bonic acid is greater in cold than in
i warm weather,—and by the observa-

tions of Vierordt, who remarked that
the number and depth of the inspira-
tions diminish with an inerease of tem-
perature.f From calculations,founded
on the experiments of the last-named
physiologist, it appears that an indi-
vidual excretes above 3 oz. avoirdu-
pois (90 grammes) more of carbonic
acid in 24 hours at a temperature of
38° than at 74° F.; a result which
would necessitate an additional supply
of food, equivalent to nearly half a

| pound of bread, three ounces of fat, or

a pound of flesh, supposing carbon to

be the sole calorifacient material.}
And here we are again called on to

notice one of those beautiful adapta-

| tions of the physical laws to the con-

stitution of man. A decrease of tem-
perature is accompanied by a corre-
sponding increase of the density of the
atmosphere, and consequently a given
bulk of air eontains a considerably
greater quantity of oxygen in eold
than in warm weather., Hence, in cold
weather the necessity for increased ac-
tion of the respiratory organs is pro-
portionally diminished, as the aug-
wented density of the air tends of it-
self to supply the greater amount of
oxygen requisite for the accelerated
metamorphoses of the food and tissues.
It is n curious fact, and quite in accord-
ance with what we have just stated,
that the difference between arterial
and venous bleod is less marked in
summer than in winter. During the
former seaszon there is not the same
necessity, so to speak, for exhausting
the vital powers of the blood.

From what has been said the reader
will perceive that the body possesses
a self-regulating power, by which it
is retained at a uniform temperature,

® Anmnales de Chimie et d¢ Physigue,
dme Sorie, vol, xiii. p. 478,

t Wagner's Handwirterbuch, Band iv.,
p. 80,

I Thid., p. 83.

and which acts, partly by increasing
or diminishing the expenditure of the
fuel (or food) according to the wants
of the system, and partly by augment-
ing or decreasing the evaporation from
the skin and lungs. The source of this
regulating power lies in the nervous
system, which is the appointed and
ever-watchful guardian of the wellbe-
ing of the body. For the proper exer-
cise of its functions, the nervous system
requires a temperature of 98 or 1007,
and the diminution of even a few de-
grees acts so powerfully and prejudi-
cially upon it that it soon ceases to be
able to fulfil its office. Under the dimi-
nished temperature the chemical meta-
morphoses which accompany vital ae-
tion cease, and the source of heat is thus
cut off at the fountain-head. Life is
extinguished precisely on the same
principle as that according to which a
sudden gust of wind extinguishes a
candle. In the one case the conver-
sion of the food and tissues into car-
bonic acid and water is stopped ; in the
other, that of the tallow ; and in both
cases the cause of the stoppage of the
conversion is the diminution of tem-
perature. Every one must have expe-
rienced the difficulty of falling asleep
with cold feet. The reason of this
seems to be, that the nervous system
has, as it were, an instinctive percep-
tion that, were its watch withdrawn by
sleep, when the vital powers are at any
rate lowered, the cause which produces
the cold would then act with increased
power, and might bring on disease or
even destroy life. Hence the resist-
ance which it offers to drowsiness
under slight degrees of cold. In cases
of exposure to a very low temperature,
however, the nervous system becomes

sist the approach of sleep, which is
then apt to pass into death. All
causes that destroy or weaken the sen-
sibility of the nervous system are
therefore pregnant with danger when
the body is exposed to severe cold,
and hence the great risk of having re-
course to spirituous liguors under such
circumstances.  An  intoxicated, is

more apt than a sober person to perish
| from cold ; and for the same reason

S

itself benumbed, and is unable to re- |
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super-oxygenated blood has been ex-
pended. Dr Southwood Smith caleu-
lates that each contraction of the heart
propels to the lungs two ounces of
blood, and that the proportion of air
decomposed by it amounts to 85603
cubie inches, or very nearly a quarter
of a pint. Aeccording to this estimate,
as the heart contracts on an average
four times for each act of inspiration,
it follows that for every time we
breathe, eight ounces of blood will be
acted upon by one pint of air. But if
from any cause the quantity of air en-
tering the lungs be reduced to three-
fourths of a pint,or, what is the same
thing, if the air inhaled be so impure
as to contain only three-fourths of its
proper proportion of oxygen, it is clear
that the oxygenation of the blood will
be incomplete, and that it will be in-
sufficient for the purposes of health.
In a sanitary point of view, then, it
becomes a matter of great practical
importance to determine the amount
of fresh air that ought to be supplied
to every individual for the normal
performance of the function of respi-
ration. In deciding this question, we
must consider, firstly, the amountofear-
bonie acid ; and, secondly, the amount
of aqueous vapour, formed during the
process ; for, as we have seen, an
atmogphere containing an undue pro-
portion of carbonic aecid, and one sa-
turated with moisture, are both inju-
rious to the health. If, now, we sup-
pose that each individual inhales 16
pints of air per minute, and returns
four per cent. of the respired air as
carbonic acid, we have an hourly
consumption of 120 gallons of air,
and a formation of five gallons of
carbonic acid : 120 gallons of air,
then, is the minimum quantity which,
according to these data, must be sup-
plied hourly to every individual for
the purposesof normal respiration, pro-
vided all the carbonic acid is carried
off as it is formed ; but a much larger
supply will be necessary if no measures
are adopted for carrying off the car-
bonic acid —in other words, if there be
not perfect ventilation. The propor-
tion of carbonic acid in the atmosphere
is, we have seen, about four parts in
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10,000 ; and consequently, if five gal-
lons of carbonic acid be diffused through
the air, 5000 gallons will be required
to give the proportion of ten parts in
10,000—a proportion more than double
the normal, though perhaps not suffi-
ciently great to affect the health in-
juriously. Hence, though 120 gallons
or 19-25 cubie feet would, with perfect |
ventilation, be a sufficient hourly sup-
ply of fresh air to yield the necessary
oxygen, an individual would require
5000 gallons, or 802 cubic feet, if shut
up in a elose room where all renewal
of air was impossible, to keep the car-
bonic acid from exceeding one part in
a thousand,

Liet us now examine the question from
another point of view, and assume that
at an average each individual gives off
in an hour oneounce and a half of water |
by the skin and lungs. The breath is- |
sues from the lungs at o temperature |
of 98" F. saturated with agqueous va-
pour ; part of this vapour, by coming |
in contact with a colder medium, is im- |
mediately condensed, and the air be- \

i
I
1

comes loaded with moisture, holding in
suspension those subtle nitrogenous
principles, which when concentrated
act as deadly poisons. The quantity of
air necessary to dissolve a certain quan-
tity of water varies with the tempera-
ture, but it iz caleulated that at 59° F.
125 cubic feet of dry air are necessar
to dissolve an ounce and ahalf of water,
But if we take the air as already half
saturated with water (which may be
assumed to be its usual condition in
this country), 250 cubic feet will be
required to dissolve the same quantity ;
and consequently this amount of fresh
air must be supplied every hour to en-
sure perfect ventilation, and keep the
atmosphere pure and untainted. The
foul air must at the same time be car-
ried off. .\ space containing 2500
cubic feet of air, and receiving no
fresh supply, will not serve the pur-
poses of’ healthy respiration during
10 hours equally well with one con-
taining only 250 cubic feet, but re-
newed every hour for ten successive
hours. In ventilation, therefore, the
object must be to remove the foul air
as fast as it is formed, and for this
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78 DISEASE AND MORTALITY FROM VITIATED AIR.

In these deplorable examples of the f this establishment. On November 3d,

misery caused by ignorance of the
simplest laws of the animal economy,
the effects arising from the absence of
a due proportion of oxygen in the air |
inhaled are portrayed in appalling |
colonrs. But those which are pro-
duced by breathing an atmosphere
vitiated to a smaller extent, are, al-
though not so strikingly obviocus, by
no means less real. God has decreed
that a certain proportion of oxygen
contained in pure air, shall suffice for
the aiiration of only a fixed and deter-
minate quantity of venous blood. If
we adapt our circumstances to this
law, we reap our reward in comfort
and health. Whereas, if we neglect
it and persevere in breathing an at-
mosphere loaded with putrefying ani-
mal efluvia, and containing less than
the requisite quantity of oxygen, with
more than the usual quantity of car-
bonic acid, we have no more right to
expect to enjoy health, energy, and
activity of mind and body, than to
expect a fire to burn without air, or a
fish to live out of the water. Asan
example of the manner in which human
life is often sacrificed by the prolonged
breathing of an impure air, not suffi-
ciently lethal to produce at once fatal
consequences, we may here quote an
instructive instance furnished by the
Taunton workhouse. *In the begin-
ing of June 1849, a sudden and violent
outbreak of cholera occurred in the
workhouse of the town of Taunton.
No case of cholera had previously
existed, nor did any subsequently take
place among the general inhabitants
of the town, though diarrhecea was
prevalent to a considerable extent.
The workhouse is badly constructed;
the ceilings of the rooms being in
general not more than 8 feet 9 inches in
height, and the ventilation extremely
defective. Intothe girls’ school-room,
a slated shed, 50 feet long, 9 feet 10
inches broad, and 7 feet 9 inches in
height to the top of the walls, the roof
being sloping, there were huddled 67
children. Kach child had, therefore,
for respiration only about 68 cubic
feet of air. The epidemic influence
whichwas pervadingthe district struck

one of the inmates was attacked with
cholera ; in ten minutes from the time
of the seizure, the sufferer passed into
a state of hopeless collapse ; within the
space of 48 hours from the first attack
42 cases and 19 deaths had taken place;
and in the course of one week 60 of
the inmates had been swept away. A
curious circumstance (says Dr Suther-
land) occurred with respect to the
boys' school. This apartment was
rather worse than that of the girls;
but the boys, who were good and obe-
dient in other respects, could not be
kept from breaking the windows. In
the girls’ school the windows were
never broken ; and the chaplain of the
workhouse states his firm belief, that
it was to the better ventilation, which
the broken windows maintained in the
boys’ school, that the children in some
measure owed their lives.”® Twenty-
five girls died and nine boys, along
with their schoolmaster.

Again: “In the county gaol, situ-
ated in the same town, the space al-
lowed to each prisoner ranges from
819 to 935 cubic feet; at the same
time there passes through each cell a
perfect system of ventilation, while a

temperature is maintained that hardly

varies three degrees in 24 hours. Each
prisoner has abundant means of clean-
liness. The inmates of the gaol, though
in confinement, being thus surrounded
by the appliances of health, escaped
without experiencing the slightest touch
of the epidemic; while of the 276 in-
mates of the workhouse, ne fewer than
60, or nearly 22 per cent. of the whols
number, died of cholera within one
week, and nearly all the swrvivors suf-
Jered to a greater or less extent froms
cholera or diarrhea.’’t

That the outbreak of cholera in the
workhouse, and the escape of the pri-
soners in the jail, were not mere acci-
dents, sufficiently appears on compar-
ing the mortality of the two establish-
ments during a period of seven years
from 1842 to 1848, both inclusive,

* Report by the Board of Health, on the
Epidemic Cholera of 1848 and 1849, p. 37,
i Report, p. 71, ’
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180 GAU_BEE OF DEFICIENT SUPPLY OF OXYGEN TO THE LUNGS.

ance of respivation. First among
these we may rank an alundant sup-
ply of pure atmospheric air, containing
its full proportion of twenty-ome per
cent. of oxugen, and not more than its
duwe proportion of about four parts in
ten thousand of earbonic acid. Implied
in this condition, or at least practically
inseparable from it, is another—that
nothing shall impede the full play and
dilatation of the lungs; so that ct every
inspiration o sufficient quantity of pure
air shall be recefved into the air-cells to
ensure the due and complete orygena-
tion of the whole venous blood subjected
to its action. Let us treat of these
conditions in succession.

If a mouse be confined under a large
glass-jar, full of air, but so arranged
that no fresh air ean possibly enter,
the little creature will not for some
time shew any appearance of incon-
venience, because as yet the air which
the jar contains will be tolerably pure.
In proportion as the econsumption of
oxygen and the consequent exhalation
of earbonic acid proceed, it will begin
to shew symptoms of uneasiness ana-
logous to those which are experienced
by delicate persons in a close and
crowded hall. In a little while longer
it will be observed to pant in its
breathing, and to dilate its lungs to
their utmost limits, as if struggling
for air, precisely as is described to
have oceurred with the wretched pri-
soners in the Black Hole of Caleutta,

and with the poet Crabbe. In a few

hours more it will die convulsed, ex-
actly as if drowned or suffocated. Pre-
cisely analogous results follow the de-
privation of air in man, fishes, and
all other animated beings; and in
hanging, death ensues, not from dis-
location of the neck, as is often sup-
posed, but simply from the want of
air in the lungs to effect the necessa
changes in the constitution of the
venous blood,

Assuming the accuracy of the esti-
mate by Dr S8outhwood Smith, that in
a person of average size, one pint of
pure air, containing about one-fifth of
oxygen, suffices to oxygenate eight
ounces of venous blood, it follows that
whenever the quantity of air inhaled

falls short of one pint, it will prove in-
sufficient for the formation of proper
vital blood, and will consequently give
rise to impaired health, or, in extreme
cases, to death itself. It is perfectly
unimportant to the argument whether
Dr Smith has hit upon the precise re-
lation which the air holds to the blood
or not, or whether the proportion varies
at different times, in different circum-
stances, and in different constitutions.
Some proportion does exist which is
better adapted than any other for the
arterialization of the venous blood ;
and whatever that may be, the conelu-
gion founded on its being attended to
or neglected is equally applicable,
whether one or twenty pints of air be |/
required to oxygenate any given quan-
tity of blood. For this reason I shall
adopt Dr Smith’s calculation as at
least a probable one, although I am
quite aware that the quantity of oxy-
gen required varies with the state of
the system and the constitution of the
blood.

If, then, a certain proportion of pure
air be necessary to convert venous into
healthy arterial blood, it is manifest
that any departure from that propor-
tion must be injurious, because it will
be to that extent insufficient for the
purposes of respiration, and in oppo-
gition to the express laws of the animal
economy as ordained by its omniscient
Creator. We have now to shew that,
daily and hourly, and under every
variety of cireumstances, that propor-
tion is often absent, and that much
suffering and great mortality, which
might be easily prevented, are thereby
induced.

There are wvarious ways in which
the lungs may be deprived of the re-.
quisite supply of pure air for respira-
tion. In the jirst place, an obstacle .
may prevent the passage of the air:
through the windpipe : this sometimes
happens in quinsy and in croup, and|
it may also oceur from foreign bodies:
choking up the throat, or from stran--
gulation. In this state, no air can be»
admitted to the lungs, and death is the -
speedy result. Secondly, The lungss
may be deprived of their due propor--

tion of air by any cause compressing:
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DESCRIPTION OF THE CHEST.
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the chest externally in such a way as
to prevent the proper expansion of the
lungs and air-cells. This is a fre-
quent oceurrence, and, when conti-
nued, is a very common source of bad
health and diseased lungs. The most
prevalent mode of compression of the

bands and corsets by young women,
who are anxious to possess what they

hurtful extent is also met with in many

quired. Shoemakers, forexample, who,
when at work, sit almost doubled up,

in all such cases the prineiple is the
same. The lungs are deprived of suf-
ficient air to oxygenate the blood ; and,
as a consequence, the blood is deterio-
rated in quality, and affords imperfect

1
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~ Fig. 13.—A diagram showing the natural
form of the healthy chest, and the proper
position of the organs which it contains.

" 1, The spine. 2, 2, The collar-bones.
8, 5, The seven upper, or true ribs. 4, 4,
The five lower or false ribs. 5, The breast-
bone, with which the true ribs are joined.
6, The sword-shaped extremity of the breast-

chest consists in the use of tight waist-

considerafine figure, Compression toa

trades in which a bent position is re-

suffer from compression of the chest,
and can rarely take a full breath. But

sustenance to the organism. This re-
sult and its explanation are so obvious
that I shall not dwell upon them, but
only add two or three illustrations of
the extent to which young women
voluntarily injure themselves by com-
pression of the chest, in the vain pur-
suit of an object which, thus aimed at,
never fails to elude their 5
According to the na formation
of the lungs and chest, both are nar-
rowest at the upper part, and become
broader and broader till below the
sixth or seventh rib. This will be
apparent on comparing fig. 13, which
shews the natural form of the chest,
with fig. 14, representing the shape
sometimes given it by means of exter-
nal pressure, These two cuts are bor-

rowed from Mr Wilson’s work on the
Skin,

rising into the base of the neck. 8, 8, The
right lung, seen between the ribs. 9,9, The
left lung, seen, in like manner, between the
ribs. 10, 10, The heart, 11, 11, A thin
layer of muscle, the midreiff, which divides
the upper from the lower part of the chest.
Medically, that part only is the ehest which
lies above the midriff. The midrift is arched,
and forms a kind of dome, upon which the

€. Ty 1, The upper part of the two lungs

——
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BAD EFFECTS OF COMPRESSING THE CHEST.

heart and lungs rest. This circumstance, r

anid the occupation of the cavity of the
dome by the liver and stomach, cause the
lower and front part of the Jungs to lie be-
fore the upper portion of the liver; and the
stomach, in like manner, to lie, in part, be-
hind the heart. 12, 12, The liver. 13, 13,
The stomach. 14, The continuation of the

stomach, termed ducdenom. This is the
first part of the bowel, and is the frequent
seat of pain. 15, The transverse portion
of the large bowel or colon. 16, The upper
part of the colon of the right side, bending
inwards to become the transverse colom. 17,
The commencement of the colon of the left
gide ; being the continuation of the trans-
verse colon.

Fig, 14, —The chest distorted from the
abuse of stays. If this fizure be compared
with the preceding, or with that on page
158, the effects of pressure will be seen at
onee. The figure is drawn from a chest in
Mr Wilson®s possession. The letters o o
refer to a dotted lime, which indicates the
position of the midriff,

A similar contrast may be obtainéd
by placing a cast of the Venus de Me-
dicis beside any young woman who, by
the diligent employment of stays, has
succeeded in converting the form that
tite Creator bestowed on her, into one

beautiful. The statue of the Venus ex- .
hibits the natural shape, which is re-

cognised by artists and persons of a

cultivated taste as the most beautiful

which thefemale figure can assume: ac= |
cordingly, it is that aimed at in all the

finest statues of ancient and modern

times, Misled, however, by ignorance,
and a false and most preposterous
taste, women of fashion, and their
countless flocks of imitators, down to
even the lowest ranks of life, have
gradually come to regard a narrow or
spider-waist as an ornamant worthy of
attainment at any cost or sacrifice, and
endeavoured with a courage and perse-
verance worthy of martyrs, to reverse
the proportions of nature, and produce
the misshapen figure which so fre-
quently courtsadmirationin ourstreets
and ball-rooms, and which is, of course,
the heau ideal of fashionable beauty !
An inspection of the above two figures
will enable the reader to judge of the
extent to which, under such compres-
sion, full respiration must be impeded,
or rather be rendered impossible ; and
how certainly the blood must be deteri-
orated for want of a sufficient supply
of oxygen.

That such results are really experi-
enced from compression, is proved by
many facts. In the course of some ex-
periments on the subject, Mr Thackrah
found that, while the young men em-
ployed in a flax-mill eould expel from
the chest by a forced expiration from
six to ten pints of air, the young women
employed in the same mill, and con- §
sequently under similar circumstances,  §|
could expel only from two to four pints. .
In ten of these females, of about 18%
years of age, stated by Mr Thackrah
to be ¢ labouring under no disease,”’
he found the average to be three and|
a half pints, while in the young men.
of the same age it amounted to six:
pints. Some allowance must of courss »
be made for the naturally smaller size
of the lungs in females; but Mr Thack- -
rah seems to me to be correct in aserib-.
ing this great disparity “ chiefy to the
lacing of the chest.”#* I have seen one:
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¢ Thackrah on Employments as affecting s

which she in her wisdom deems more

Health and Longevity, p. 95,
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ORIGIN AND CURE OF CONSUMPTION.

=
| a large deposit takes place without
the attention of the patient having
been particularly directed to the state
of the lungs, and where a shortness of
breath and a loss of flesh were the
only apparent symptoms. In such
cases the disease, after a period of de-
| ceptive incubation, suddenly makes its
appearance, and runs a rapid course,
receiving on this account the name of
* galloping consumption.” The reader
will now understand that serofula and
consumption, which are closely allied
diseases, are the mere external out-
breaks of a morbid condition of the
system, and that scrofulous and tuber-
culous matter are, in the first place,
the effeets, and not the causes, of dis-
eased action. It does not necessarily
fullow that serofulous and tuberculous
matter, when thus formed in the blooad,
must be deposited in the tissues of
some one, or of several, of the organs
of the body. The risk of this deposit
is certainly great, but at the same
time there are good grounds for be-
lieving that these morbid products
may be. thrown directly out of the
| system, through the capillaries of the
! various mucous membranes, and also
! through those of the kidneys.*
| But when, from any cause, the ba-
lance of the eirculation is disturbed,
the danger of particular organs be-
coming implicated is greatly inereased.
It is a law of pathology, that when-
everan organ is inflamed, an inereased
flow of blood takes place towards it,
generally followed by an exudation
of the serous and fibrinous parts of the
blood. Every one knows how an in-
flamed finger swells, partly from an
increased flow of blood, and partly
from the effusion of serum and fibrin
into its tissues. In like manner, an
inflamed lung receives increased quan-
tities of blood, and serumn and fibrin
are effused into its substance. By
| encroaching upon the air-cells, they
| render the lung more dense, and thus
incapable of recciving the normal
quantity of air. Where there has
been previous good health, absorption

— p—

| ™ Bee Brit. and For. Med.-Chir. Review,
| vol. iv., p. 124.
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of the effused substances follows on
the use of appropriate remedies, and
the lung regains its former condition ;
but where the inflammation takes
place in a system with lowered tone,
the effused fibrin is imperfectly or-
ganised, and is of difficult absorption.
Its presence keeps up the irritation
in the lungs, prepares the way for the
deposition of tuberculous matter, and
consumption then ensues. Hence the
great risk of a “mneglected cold™ in
individuals of low tone, or, as it is
said, with *consumptive tendency.”
The cause of the “seat of election”
of the tuberculous deposit being in the
lungs, probably depends on the great
vascularity of these organs (the whole
amount of the blood of the body pass-
ing through them in less than two
minutes), and probably also, as Dr
Williams thinks, on the eircumstance
that the yielding nature of their tex-
ture readily admits effusion. Or it
may be, that the tuberculous matter
circulating with the blood meets with
a certain degree of obstructien in the
capillaries of the lungs, sufficient to
make these organs the preferential
seat of the deposit ;¥ or finally, it has
been suggested, there may be a par-
ticular attraction between the pul-
monary tissue and the tuberculous
matter, ““ expressive of a tendency in
the system to free itself from the
poison, by the channel which those
tissues or organs afford.” 1

From what has just been said, then,
it will be abundantly evident that
consumption is not a were local disease,
but a symptom of a depraved state of
the constitution, the result of imper-
fect assimilation of the food, or, in

other words, of impaired nutrition.

Hence the difficulty of its cure. The
tuberculous matter may be removed
by expectoration, or it may be enclosed
in a cyst or bag, and thus prevented
from irritating the tissue of the lungs ;
but unless the curative treatment be
directed to modify and improve the
constituetion, and it succeed in impart-

% See Brit. and For, Med.-Chir. Review,
vol. iv., p. 141,
+ 1bid., p. 229.
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DISEASES FROM BREATHING VITIATED AIR.

tropolis. Deprived of that free exer-
cise in the open air which is essential
to the full expansion of the chest, they
are confined in the vitiated air of a
crowded workroom often for fourteen
or sixteen hours a-day, and at some
seasons even longer. From the tight-
ness of their dress, and the stooping
and motionless attitude in which they
sit, the play of the lungs is still far-
ther impeded. In many other trades,
the same fatal combination exists ; and
its effects are aggravated in propor-
tion to the impurity of the air re-
spired.

The third form in which the lungs
are most generally deprived of the pro-
portion of oxygen required to aérate
the quantity of blood passing through
them, is that of breathing an impure
or vitiated air. If, from any external
cause (such as the erowding together
of many people, the burning of many
lamps, or the want of ventilation), the
air be rendered so impure that the
twenty inches required for each inspi-
ration contain only three instead of
four cubic inches of oxygen, and if the
place of the absent quantity be sup-
plied by one eubic inch of carbonic
acid, it is obvious that the blood sub-
jected to its action will be even more
imperfectly oxygenated than if only
| fifteen cubic inches of pure air were ad-
mitted to the lungs. The presence of
theadditional inchof carbonicacid will
add to the evil arising from the want
of the oxygen, by acting to that extent
.08 a direct poison; and hence the bad
health and ultimately fatal results
which, as shewn in the preceding page,
have so often been produced by the
continued breathing of a vitiated air,
especially when the vitiation is consi-
derable in degree. And yet how very
much is this important truth practi-
cally held in contempt, notonly in the
want of ventilation of our churches,
hospitals, theatres, ball-rooms, and
halls for public assemblies, but even
in our private dwellings! Scarcely a
day passes in which a well-employed
medieal man does not meet with some
instance in which health has suffered,
or recovery been retarded, by the

thoughtless or ignorant disregard of
the necessity of pure air to the well-
being of the animal economy. This
must be my apology for insisting at
so much length, on what may seem to
many a trite and exhausted topie.
Begging the reader to bear in mind
the evidence already submitted of the
deadly influence of extremely vitiated
air, as experienced in the Black Hole
of Caleutta, in the cabin of the steamer
“ Londonderry,” and in the kennel
into which Crabbe and his companions
were thrust—and the examples of the
injurious effects, in workrooms and
factories, of air vitiated only in a less
degree,—I shall now confine myself to
shewing the powerful influence which
the same cause often has in the pro-
duction of specific forms of disease.
[t may be well, however, first to re-
mind the reader that the injurious con-
sequences produced are not due solely
to a certain amount of carbonic acid
replacing oxygen, but that the opera-
tion of the animal exhalations must
also be taken into aceount. It is well
known that breathing an air loaded
with the exhalations of a patient suf-
fering from small-pox or typhus fever
frequently produces these discases ;
but it is not sufficiently borne in mind
that the air is rendered poisonous. by
the concentrated exhalations of a num-
ber of persons in health, and that the
breathing of an atmosphere thus con-
taminated, is cause sufficientto produce
fever orsomeother deadly malady. The
first illustration which I shall give

exhibits incontestibly the origin of

tuphus fever in the continued respira-
tion of vitiated air, and is taken from
the valuable Lectures on Military Sur-

gery by Bir George Ballingall (page .

28).

In the summer of 1811, a low ty-
phus fever broke out in the fourth
battalion of the Royals, then quartered
in Btirling Castle, The scason was
the healthiest of the whole year, and
the locality about the most salubrious
in the country. On investigating the
causés which could give rise to so
much illness under circumstances ap-
parently so favourable to health, the
mystery was speedily solved. In one
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| the district (Mr Fleming), a simple

| house ¥"—* The absence of unpleasant
- smells, the possession of an agreeable
- temperature, and an almost total ex-
- emption from febrile disease.” “ What
 is the state of health, as compared with

FEVER FROM BREATHING VITIATED AIR.

tin-tube, about two inches in diameter,
had been led from the ceiling of each
room of the Barrack into a general
tube, the extremity of which was in-
serted into the chimney of a furnace
connected with a neighbouring fae-
tory ; by which means a perpetual
draft was established upon the atmo-
spheric contents of every room, and
its inmates compelled, whether they
would or not, to breathe pure air.
The consequence—for we cannot but
consider it as the consequence—was,
that during the ensuing eight years
fever was scarcely known in that
house. Laying aside one year, during
which Mr Fleming had not the charge
of the apparatus, there were up to last
December only four cases.” This re-
markable exemption from fever in a
building where it was formerly so pre-
valent is the more instructive, because
the purification of the air is the only
change which has been effected; and
as fever was very prevalent in the
whole city during the very time of this
exemption, it is impossible not to
ascribe the chief part of the protective
power to the purer atmnsghere sup-
plied to the inmates of the Barrack.
Since the publication of the last edi-
tion of this work, I have learned that
tever has again appeared in the Bar-
rack, though its ravages, I believe, by
no means equal those which it com-
mitted before ventilation was intro-
duced. Inall probability its reappear-
ance is connected with derangement
of the ventilating apparatus, but we
are without information on this head.
In the First Report of the Metropo-
litan Sanitary Commission (p. 22), the
following enquiry is made of Mr
Bowie, with reference to the state of
liealth of the inhabitants of the Model
lodging-house in Glass-house Yard :
“ What has been the result of ventila-
tion, as practised in the lodging-

that of the adjacent population?” |
* While fever has been prevailing to |

a very great extent in Glass-house
Street, and its adjacent courts and
alleys, and the verdict of a coroner’s
jury has been given that disease and
death have been the consequence of
breathing impure air, there is not at
present an individual under medical
treatment in the building, nor has
there been a single case of fever there
for upwards of four months.” The
Commissioners give it as their opinion
(p. 10), that “in the present state of
most towns and cities, the number of
persons whose constitution is enfeebled
by want of food, compared with the
number whose vital energy is depress-
ed by want of pure air, is found to be
an exceedingly small minority.”
Never before, perhaps, was this
truth exemplified upon so large a scale
as in the history of the late Irish fa-
mine. A deficient supply or improper
quality of food, by weakening the body
and lowering its tone, undoubtedly
renders it liable to yield more readily
to the action of deleterious influences ;
but it may well be doubted whether
mere starvation, when associated with
an abundant supply of fresh air, is
ever the cause of typhus fever. In
Chossat’s experiments all the organs
of the body, with scarcely an excep-
tion, were found remarkably healthy
in animals that had died from starva-
tion ; the prineipal, if not only change,
being a considerable reduction of
weight. In like manner the Irish
population remained ecomparatively
healthy, though suffering from a de-
ficiency of food, till they were crowded
together in the wards of the union-
houses. Then it was that  the angel
of death spread his wings on the blast,”
and admission into a workhouse came
to be regarded as equivalent to pro-
seription. On 4th April1846,the popu-
lation of the Irish Union Workhouses
was 50,861, and on 3d April 1847
it was 106,888 ; while the correspond-
ing mortality for the two weeks end-
ing 4th April 1846, and 3d April 1847,
was 159 and 2706. Thus, with a po-
pulation not much more than doubled,
the weekly mortality had risen from
three in every 1000 inmates, to 25
per 1000 ; that is to say, the weekly
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mortality became equivalent to the
annual mortality of a moderately
healthy population. No wonder, then,
that the poor famine-stricken creatures
should have striven to avoid their fate,
“that hoping agninst hope, struggling
against the pressure of hunger for
months, knowing food might be ob-
tained at the workhouse, but looking
at its terms as their last compromise
with death, they held on their cabins
and their little holdings till forced
forth by eviction; or their last re-
sources having failed, and threatening
fever, existing diarrhea, having told
them it must now be the union-house,
or the union-coffin—then, and not till
then, they closed with the terms of the
law. %

It is indeed lamentable to think how
many valuable lives are yearly sacri-
ficed in every rank of society, but espe-
cially among the indusirious classes,
to the neglect of the well known laws
of ventilation ; for no fact in pathology
is more firmly established than that
disease and death invariably follow on
overcrowding. Thus, the late Mr
Pearson unit%rtnl observed that fever
prevailed in the hospitals in London
to which he was attached, when more
than a certain number of patients were
placed in any of the wards; while,
when the number of beds in each ward
was limited, there was a complete
absence of fever from the place.}

In his v to America in April
1847,1 the author of this work was
foreibly struck with the evils to which
the poorer class ofem:gmnt.s is exposed
on shipboard from deficient accommo-
dation, overcrowding, and under-feed-
ing. He felt called upon to do what
| he could to direct public attention to
the subject, and accordingly addressed
to the editor of the Times a letter
which appeared in that paper on the
17th Sept. 1847, urging upon Govern-
ment the necessity of bringing into
Parliament g bill for the protection of
- emigrants.§

¢ Letter of an eye-witness in the Times,
June 21, 1849,

+ Graves' Clinical Lectures, vol. i., p. 94,

1 See p. 11.

§ The Letter referred to was reprinted in

That it was high time to move in
the matter will be abundantly evident
from the following extract from the
Report of the Montreal Board of Health
of 12th August 1847 : *“ The Larch
reported this morning from Sligo,
gailed with 440 passengers, of whom
108 died on the passage, and 150 were
sick. The Virginius sailed with 496 ;
158 died on the y 186 were
sick, and the remainder landed feeble
and tuttarizﬁ-the captain, mates, and
crew were all sick.” From the official
returns of the burials at Montreal,
for the nine weeks ending August Tth,
it appears that there died during that
period 924 residents and 806 emi-
grants in the city, beside 1510 emi-
granis in the sheds erected for their
reception ; making a total of 3240
deaths in Montreal and its extempore
Lazaretto, against only 488 deaths
during the eerresponding weeks of the
preceding year. As a comment on
this fearful state of matters, we may
state that Germans were arriving at
the same time from the ports of Ham-
burgh and Bremen “all healthy, ro-
bust, and cheerful.”

But, indeed, experience shews that
passengers may be carried from British
ports even to the distant settlements
of Australia, with no increase on the
natural rate of mortality, provided
due attention be paid to the laws of
health. In the early years of convict-
transportation it was the practice of
Government to for who em-
barked, and under this system the
average mortality of the convicts dur-
ing the voyage was nearly one in ten,
rising in particular ships, and under
particularly adverse circumstances,
occasionally to one in three. In later
years, however, the practice of paying
only for those landed alive was adopt-
ed, and the mortality immediately
fell to one in 46 !%

By such facts as these the attention
of the Legislature has at last been
roused, and an “ Act for regulating

the Journal of Public Health, No. V.,
March, 1348.

* Report on Quarantine by the General
Board of Health, p. 116.
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the carriage of passengers in mer-
chant vessels,” was passed in the ses-
sion of 1849, containing provisions
which it is hoped will prevent a repe-
tition of such fearful mortality as is
above exemplified; and in 1850 the pro-

'~ tection of the Legislature was extended

A ———,

to the crews of the mercantile navy, a
measure which the following details
will shew was most urgently needed.
The researches of the Board of Health
have proved that the proportion of
deaths from zymotic diseases (fever,
&e.) among the merchant sailors, espe-
cially when at sea, very much exceeds
that among the industrious classes on
shore, * indicating the presence and
the steady operation of local causes
of preventible disease, the extent
and intensity of which have hitherto
been unknown and unsuspected.”’*
What these causes are will be seen

i from the following report by Mr

Je—_

Bowie, which is fully corroborated
by the evidence of Mr Grainger, Dr
Dunean, and Dr Sutherland. * After
a long acquaintance,” he says, “ with
the shipping of the port of London,
and aspecial examination of a great
number of vessels of all classes in the
Thames which I have recently made
in order to ascertain their condition
a8 to cleanliness and ventilation, and

- particularly with a view to note the

accommodation provided for thesailors,
and the probable effect of the atmo-
sphere upon their health, I find that
the instances are extremely rare in
which there is any special provision
whatever for ventilating either the
berths of the men or the hold for the
cargo. These berths are for the most
part dirty, close, and unwholesome ;
In numerous instances they are so to
an extreme degree; and I am of
opinion that the houses and rooms in
the close courts of Whitechapel, which
I habitually visit, do not as a rule ex-
ceed in the unhealthiness of their con-
dition the forecastle of ships, in which
the filth is often as great, the airasclose,
stifling, and offensive, and altogether
as likely to generate fever, and to cause
it to spread if it does break out.”t
* Med. Gazette, vol. xlv., p. 95.

t+ Report on Quarantine, p. 99,

The remedy for these evils is so
simple and effectual, that the neglect
of shipowners to adopt it becomes most
culpable and even eriminal. It con-
sists simply in “ inserting in the fore-
part of the vessel iron-tubes commu-
nicating with the between-decks oc-
cupied by the passengers (and crew);
two tubes forward to receive fresh
air, and two after to discharge the
foul air, so that a eurrent of air is
constantly passing between decks.”*
So effectually has this system of ven-
tilation answered its purpose, that ves-
sels of the largest class, carrying 400
or 500 passengers each, have escaped
ship-fever ; while its importance has
been demonstrated by the fact, * that
the efluvium from the discharging tubes
is so bad that it is very unpleaszant to
stand near them.,”t DBy a law of the
American Congress it is required that
all emigrant ships shall be provided
with ventilators, and the British Legis-
lature by the act of 1849 rendered their
adoption compulsory on vessels carry-
ing atleast 100 passengers. More re-
cently, in the session of 1850, an act
“ for improving the condition of mas-
ters, mates, and seamen, and main-
taining discipline in the merchant-
gervice,” received the royal assent;
by which it is enacted that the part
of the ship occupied by seamen and
apprentices shall have a space of not
less than nine superficial feet for eve
adult, and be well ventilated. * To
all natural evil,” says Dr Rush, * the
Author of nature has kindly prepared
an antidote. DPestilential fevers fur-
nish no exception to this remark. The
means of preventing them are as much
under the power of human reason and
industry as the means of preventing
the evils of lightning and common
fire. I am so satisfied of the truth
of this opinion, that I look for the
time when our courts of law shall
punish cities and villages for permit-
ting any of the sources of malignant
fevers to exist within their jurisdie-
tion.”

Let us hope that the measures en-

* Report on Quarantine, p. 106,
t+ Ibid., p. 107.
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DISEASES FROM BREATHING VITIATED AIR.

The influence of vitiated air in the
production of consumption has been
noticed and commented upon by many
observers: but the evidence of Dr Liom-
bard of Geneva is the most conclusive,
because founded on an accurate in-
quiry into individual cases, in the
course of which he extended his re-
searches into “ a total of 4300 deaths
from phthisis, and 54,572 individuals
exercising 220 different occupations,
and found, by a comparison of all the
professions carried on in the open air
and in work-shops, that the propor-
tion of deaths from phthisis was double
among the latter, and this proportion
increased as the apartments were close,
narrow, and imperfectly ventilated,”*
I need not add one word in support of

- this most convineing testimony, but

only refer to another form of disease
closely allied to consumption, and it-
=elf the cause of an immense mortality,
viz. serofula.

The three grand sources of scrofu-
lous disease in those not strongly pre-
disposed to it, are now universally ad-
mitted to be the habitual breathing of
o vitiated atmosphere, an fmpoverished
diet, and impaired nutrition. Of the
active influence of the first, the rapid
production of scrofula in animals pre-
viously healthy, by confining them for
a time to the inspiration of an impure
air, affords demonstrative proof. But,
unfortunately, the fact may be witness-
ed at any time in the more confined
dwellings of the poor in most of our
large towns, and also in ill-situated
and ill-ventilated workhouses or asy-
Iums for the young. Among the chil-
dren in the Dublin House of Industry,
for instance, serofula prevailed very
extensively about forty years ago, and
its ravages were not arrested till the
late Mr Carmichael, a distinguished
surgeon of that city, called attention
to its chief cause in the extreme im-
purity of the air in the wards. In one
ward of moderate height, 60 feet by
18, Mr Carmichael found thirty-eight
beds, each containing three children, or
more than one hundred in all! The
matron told him, that “ there is no en-

® DPenny Cyelop. Phihisis.

during the air of this apartment when
the doors are first thrown open in the
morning ; and that it is in vain to
raise any of the windows, as those chil-
dren who happen to be inconvenienced
by the eold, close them as soon as they
have an opportunity. The air they
breathe in the day is little better:
many are confined to the apartments
they sleep in, or crowded to the num-
ber of several hundreds in the school-
room.”* Can any one read this ac-
eount, and wonder at the prevalence of
serofula under such cireumstances !
We have already seen how clearly
it is possible to trace the ravages of that
fearful epidemic, which twice within
the last twenty vears has swept over
the British Islands like the destroying
angel, to the effects of over-crowding
and deficient ventilation— canseswhich
it iz evident act by lowering the tone
of the system, and rendering the body
less able to withstand the choleraic
influence, whatever that may be. Si-
milar depressing causes, such as defi-
cient foods and an impure external at-
mosphere arising from imperfect drain-
age, naturally tend to produce the same
result, and the ravages of the disease
have accordingly been found greatest
where a combination of unfavourable
circumstances existed. Such seems to
have occurred in the Tooting Infant
Asylum, where 300 children out of
1100 were attacked with cholera; al-
though we find Mr Grainger, in his
evidence on the trial of Mr Drouet,
assigning the outbreak almost entirely
to the want of ventilation. * If there
had been more ventilation, I do not
think there were too many beds in the
room, but the want of ventilation made

the over-crowding dangerous to the -

health of the boys. In my opinion,
the cause of the mischief was the over-

crowding of the children, and that this

had occasioned the disease,” t

From a consideration of the forego-
ing details, then, we are forced to the
conclusion that epidemies are not mere
caprices of nature, but are dependent

# Carmichael’s Essay on the Nature of
Serofula.  Dublin, 1810,
1 Med. Gazette, vol. xlv., p. 699.
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accompaniment of health and energy.
These results are rendered very obvi-
ous in the process of training, during
which the wind, as it is ealled, is known
to become remarkably improved. Of
this I once saw a curious instance ina
strong-built little Irishman, who, for
a mere trifle, ran alongside of one of
the Glasgow coaches for 32 miles in a
very wet day and on a muddy road.
The average speed was nine miles an
hour, and yet the poor fellow did not
seem at all distressed,and stopped only
because he had arrived at his destina-
tion. In him this amazing strength
and activity were obviously connected
with the very complete oxygenation of
the blood in a pair of capacious and
well-exercised lungs.

The well-known salubrious influence
of a gay and exhilarating mental sti-
mulus and of cheerful and gratified
moral emotions, and the sickening and
destructive influence of despondency,
grief, and other depressing passions,
depend partly on the operation of the
same principle. The exciting emotions
stimulate the circulation, quicken res-
piration, and increase the vital powers,
so that it becomes difficult to remain
passive or quiescent. The depressing

emotions, on the other hand, diminish |

the foree of the circulation, render the
breathing slow and feeble, and there-
by withdraw the natural stimulus of
life to an extent which leads directly
to meditation or brooding inaction, and
produces a positive aversion to bodily
activity. Great depression of mind
thus leads naturally to imperfect res-
piration, a more sluggish flow of blood,
and the various diseases of diminished
vitality ; while great excitement in-
duces full respiration, quickened cir-
culation, and the various diseases of
exalted vitality, It is, then, by dimi-
nishing inspiration, and thus depriving

. the lungs of the necessary oxygen, that

the depressing passions and sedentary
mode of life act so injuriously in pre-
disposing to pulmonary consumption,
—a fact which has been remarked from
a very early period, and which ought
never to be lost sight of by parents,
teachers, or the young themselves. In
modern society, thousands of both sexes

unconsciously suffer in this way, with-
out a suspicion being entertained that
their mode of life is injurious. In fe-
male seminaries, especially, this error
prevails to a lamentable extent, and is
aggravated by the restraints so gene-
rally imposed upon the natural out-
pourings of the juvenile voice insports
and play.

Lastly, the fijth way in which the
oxygenating functions of the lungs may
be impeded is, by the mixture of me-
chanical impurities with the respired
air. In flax-mills and other factories
the vitiation of the atmosphere from
this cause is carried to an extreme,
and is owing to the dust and small
shreds of vegetable fibre which rise
from the flax and cotton in the pro-
cess of manufacture. The amount of
impurities which may thus vitiate the
air will be evident to any one who
looks at a sunbeam in a room when a
carpet is being swept. Chiefly from
this mechanical cause of disease,
searcely any of the work-people in
some factories are free from disease ;
and in the heckling department of the
flax-mills, according to Thackrah, a
large proportion of the men die young.
The same author mentions that, when
conducting his experiments to ascer-
tain the state of the lungs in the work-
people employed in the flax-mills of
Leeds, *“the coughs of the persons
waiting to beexamined were so trouble-
some as continually to interrupt and
confuse the exploration by the stetho-
scope.”* These, it ought to be observed,
were not patients selected for examin-
ation as such, but the ordinary workers
from the mill.

From the explanation given above
(p. 184) the reader will perceive that
mechanical irritation of the pulmonary
mucous membrane is exceedingly apt
to produce consumption in individuals
of feeble or depraved constitution,
This is the cause of the frequent oc-

currence of the diseaseamong the work-

men in factories; among the needle-
pointers and knife-grinders of Shef-

® On the Effects of Employments on
Health, p. 45,
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field, who inhale the small particles of
sand and steel which fly from their
wheels ; among the stone-dressers of
Edinburgh, who breathe an atmo-
sphere loaded with sandy particles;
among bakers, millers, persons em-
ployed in feather-warehouses, and in
general among individuals whose em-
ployment necessitates the breathing of
an atmosphere holding dust in suspen-
sion. But experience has shewn that
the fatality attending these occupations
may be much diminished by securing,
as far as possible, due ventilation, and
the supply of a pure air. Thus, Sir
James Clark, when treating of vitiated
air asa cause of consumption among the
steel-grinders of Sheffield, states that
those who reside in the country, in the
enjoyment of a more free circulation
of air, live, on an average, eight years
longer than those resident in the town,
In both, the irritating causes and the
habits of life are the same,but the rooms
in which the country workmen carry
on their labours are much better ven-
tilated ; and they consequently live on
an average about forty years, while
among their town companions the aver-
age of life extends only to between
twenty-cight and thirty-two years.

In Edinburgh, also, it has been ob-
gerved that the stonecutters who work
in the open air are much less liable to
pulmonary affections than those who
work in sheds. The steel-grinders of
Sheffield have been recommended to
wear a mask of magnetic wire, to ar-
rest the passage of the particles of
steel, and bakers to fasten a piece of
§ moistened sponge or damp crape over

the mouth during the operations in
which they are likely to inhale flour,
- Both precauntions have been used with
benefit, but in the case of the Sheffield
 grinders the magnetic mask alone does
not meet the evil, as the sand from the
- wheel is the prineipal cause of the ir-
ritation. Similar contrivances might
ll be advantageously used in other oc-
‘f§ cupations; but hitherto the igno-
_rance and obstinacy of the workmen,
who cannot be persuaded to prefer
a little present trouble to the cer-
tainty of future disease and early

death, have prevented their general
adoption.*

From breathing a highly vitiated
air in a constrained position, the peo-
ple employed in some coal-mines
where the seams are thin and the
ventilation bad, are -subject to a
singular and fatal affection of the
lungs, named black spit. In East Lo-
thian it is very prevalent, and attacks
the strongest as well as the feeblest of
those exposed to its canses. It is ae-

B . L
companied by wasting, and the copious
expectoration of an intensely black
matter in large quantity, which may
continue for months or years, but is
never cured. In such situations, few
of the men arrive at the age of forty
years; and if they do, they have al-
ready the appearance of old age.

Dr Makellar traces this affection to
the inhalation of an atmosphere loaded
with unconsumed carbon, arising from
the imperfect combustion of the lamp-
oil used by the miners, and from the
smoke of the gunpowder used in blast-
ing the trap-dykes, which so frequently
intersect the East Lothian coal-field.
From these causes the atmosphere of
the mine is frequently so thick that the
workmen only recognise the presence
of their fellows from the noise of their
operations; while the deficiency of oxy-
gen is occasionally so great that the
lamps burn with difficulty. As an ex-
treme instance of the deleterious con-
sequences of breathing such an atmo-
sphere, Dr Makellar mentions that a
few years ago a great number of vigor-
ous and healthy young men were em-
ployed in carrying a level through an
extensive coal-field at Tranent, during
which operation a considerable quan-
tity of gunpowder was consumed.
Every one of them was attacked with
“ black spit,” and all died before at-
taining the age of thirty-five. It is

®* Carl Bergmann thinks that the exten-
sive and winding surfaece of moist mucons
membrane in the nostrils of especially
grazing animals; in conjunction with the
narrow fissures left for the passage of air,
forms a natural provision to prevent the
inhalation of dust. See Miiller's Archiv, |
1850, p. 369,
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worthy of notice, that this disease
rarely attacks the men who are em-
ployed in conveying the coals to the
foot of the shaft, and who thus have an
opportunity of oceasionally inhaling a
comparatively pure air.*

The irritation produced in delicate
lungs by the inhalation of an atmo-
sphere loaded with the smoke of a large
town, is evidently but a minor degree
of that irritation which in the coal-
miners of East Lothian passes into in-
curable disease ; and we thus see that
the endeavours now making in large
manufacturing towns to ensure the
consumption of the smoke of the fac-
tories, have a direct bearing upon the
health of the population. To the in-
habitants of such towns as Manchester,
Leeds, and Glasgow, the success of
these attempts is of very great import-
ancae.

The reader is now in a position to
appreciate the unspeakable advantage
of a supply of pure air to the lungs.
But we must say a few words to guard
againgt the possible misconstruction of
what has been said in the last few
pages. In pointing out how typhus,
serofula, consumption, or cholera, fol-
lows in the wake of deficient ventila-
tion, we do not mean to assert that by
living in an unventilated apartment a
person can produce typhus, cholera, or
consumption at will., What we main-
tain is, that lreathing an impure atmo-
sphere lowers the tone of the system, and
renders it liable to dizease. Thisisan in-
variable consequence ; but the nature
of the particular malady which ensues
depends upon unknown causes, which
have received the name of * the epi-
demic constitution,” Whep an over-
erowded and ill-ventilated emigrant-
ship sets sail, the emigrants may all
be in the enjoyment of perfect health.
But before a week passes, the springs
of life are sapped by the impure at-
mosphere of the crowded hold, and the

. emigrant is marked as a prey for dis- |

ease. But it depends on the “ epi-
damiec constitution” what the disease

# Investigation into the natore of Black
Phthisis, by Dr A. Makellar. Edin. 1846.

ghall be: it may be typhus—it may be It

cholera—it may be dysentery. The
final result to the emigrant, however,
is the same ; for little does it matter
when he is consigned to the deep, what
shape the fell destroyer assumed. In
boarding-schools or in infant-asylums,
the result of the neglect of ventilation
may appear as scrofula or ophthalmia
—as malignant scarlet fever—or, as at
Tooting and Taunton, as cholera; in
the nursery it may shew itself in con-
vulsions ; in the ball-room in head-
aches, fainting fits, and hysteria. By
day and by night the function of re-
spiration is constantly going on, and
a small amount of impurity—too small
to be detected by our most delicate in-
struments—may thus by continued ac-
tion so alter the composition of the
blood as to produce disease and early
death. A supply of pure air, there-
fore, is more important than a supply
of wholesome food ; the withdrawal of
the former for a few minutes stops at
once and for ever those changes of
matter on which continuance of life
depends,

Many writers have been at pains to
point out the actual occurrence of the
evils which sound physiology would
lead us to expect, from the continued
breathing of émpure air, or from the
imperfect breathing of pure air. But
the way in which the fnjury iz done has
not been sufficiently explained or in-
sisted upon ; and hence the public at
large remain unimpressed with the

reality of the mischief such as 1 have

endeavoured to set it before them,
The bad effects, indeed, are often so

gradual in their appearance, and ap- |

parently so unconnected with their
true cause, that the prime source of
the evil is apt to be overlocked, even
when, to an informed mind, it is as
obvious as the sun at noonday, But
the influence of impure air or imper-
fect respiration is not the less positive

or ultimately less subversive of health,
from being slow and insidious in its
progress. An individual possessing o

strong constitution may indeed with-
stand the bad consequences of occa-

sionally breathing an impure atmo-

sphere, but even he will suffer for a

e e —————
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time. He will not experience the
same amount of mischief from it as
the invalid; but he will be perfectly
conscious of a temporary feeling of
discomfort, the very purpose of which
is, like pain from a burn, to impel him
to shun the danger, and seek relief in
a purer air. The comparative harm-
lessness of a single exposure is the
eircumstance which blinds us to the
magnitude of the ultimate result, and
makes us faney ourselves safe and
prudent, when every day is surely,
though imperceptibly, adding to the
sum of the mischief. But let any one
who doubts the importance of this con-
dition of health watch the dyspeptie,
pulmonary,ornervous invalid, through
a season devoted to attendance on
erowded parties and public amuse-
ments, and he will find frequency
of headaches, colds, and other fits of
illness, increase in exact proportion to
‘the accumulated exposure, till, at the
| end of spring, a general debility has
been induced, which imperatively de-
mands a cessation from festivity, and
a change of scene and air. This de-
biﬁt% is often erroneously ascribed
{| wholly to the unwholesome influence of
|| spring,—a season extolled by the poets,
|| mot as a cause of relaxation and feeble-
ness, but as the dispenser of renovated
vigour to every class of living beingg,
t is in vain to warn such persons
beforehand that Nature is always con-
sistent, and that if bad air be really
unfit for healthy respiration, it must
be detrimental to them, and to all who
breathe it; and that its ill effects are
not less real because at first gradual
and unperceived in their approach.
Qll They know too little of the animal
| economy and of Nature's laws, and are
@il too much devoted to their own objects,
| to be impressed by cautions of this
| kind ; and, in looking forward to the
 ball-room or crowded saloon, few of
§| them will believe that any possible con-
| nection can exist between breathing its
vitiatedatmosphere,and the headaches,
“indigestion, and eutaneous eruptions
which so frequently follow, and to be
delivered from which they would sa-
erifice almost every other enjoyment.
If it be said that nobody will be

troubled with all this trifling care,
and that thousands who expose them-
selves in every way, nevertheless en-
joy good health and a long life, I can
only answer that this is partially true;
but that an infinitely greater propor-
tion pass through life as habitual in-
valids, and scarcely know from expe-
rience what a day of good health reall
is. The Reports of the Board of Healt
and the Registrar-General have de-
monstrated, by an unassailable mase
of evidence, that many circumstances,
rarely considered as injurious, because
they have no immediate effect in sud-
denly destroying life by ncute diseases,
have nevertheless a marked influence
in slowly undermining health and
shortening human existence. There
are trades, for example,at which work-
men may labour for fifteen or twenty
years, without having been a month
confined by disease during all that
time, and which are therefore said to
be healthy trades; and yet, when the
investigation is pursued a little fur-
ther, it is found that the general
health is so steadily, although imper-
ceptibly, encroached upon, that scarce-
ly a single workman survives his for-
tieth or fiftieth year.

It is this insidious influence of im-
pure air to which I am anxious to di-
rect attention. So long as delicacy is
the rule, and robust health the excep-
tion, especially among females, and so
long as about one-fourth of the annual
deaths among the adult population of
Great Britain is caused by consump-
tion alone, it wili be difficult to per-
suade any rational and instructed mind
that every cause of disease is already
removed, and that farther care is su-
perfluous. My own conviction on the
contrary is, that, by proper care, and
a stricter observance of the laws of
the animal economy on the part of the
parents and guardians of the young,
the development of the disease might
be prevented in a large proportion of
the number, and that even the robust
might be enabled to enjoy health in a
higher degree and with increased secu-
rity.

The reader having now become ac-

- ——

—




198 NECESSITY OF PROVIDING FOR COMPLETE VENTILATION. 1
- e ﬁ

quainted with the nature and laws of
the function of respivation, it will not
be difficult for him to understand the
principal conditions on which the
health of the lungs, or organs of respi-
ration, more immediately depends, and
the means by which, when feeble or
predisposed to disease, they may be
best protected and invigorated. Con-
sidering the yearly mortality from
consumption, this part of our subject
eannot fail to excite a deep interest in
the mind of every rational parent.

If, as we have shewn, the habitual
breathing of a pure air be essential to
the proper constitution of arterial
blood, and to the general well-being
of the system, there can be no doubt
that the same condition will exercise
a still more direct influence on the
health of the lungs themselves. This
is accordingly the case ; and, following
the order of our previous exposition,
it may be stated, that the jirst great
requisite for the health of the lungs
is the habitual respivation of a pure
air, at a moderate degree of tempera-
ture, and of @ moderate degree of humi-
dity or dryness,

There are only two ways by which
an unlimited command of pure air can
be obtained for respiration. The first
is by living in the open air; and the
other is by making arrangements for
the frequent and regular renewal of
air within our houses, workshops,
churches, schools, and other places of
public resort. The former is clearly
impracticable in this climate ; for how-
ever much we may benefit by a few
hours spent every day in active exer-
cise in the open air, no one will ven-
ture to affirm that we could safely
spend the whole four-and-twenty un-
der similar exposure., The only other
way requiring consideration, is the
regular rencwal of the air in our kouses
and places of general resort,

Keeping in mind that every pair of
lungs consumes on an average about
120 gallons of air per hour, in the
oxygenation of about 57} gallons of
blood, and also the numerous other
sources of the impurity of the air,
such as fires, lights, and the cutancous
and pulmonary exhalations, there can

be no difficulty in understanding how
indispensable a regular supply of pure
air must be to the health and comfort
of every one who remains even for an
hour within the four walls of a room,
and espeeially if it be erowded with hu-
man beings. If we suppose, forexample,
that a thousand persons remain toge-
ther in achurch for an hour and a half,
and that no provision has been made to
renew its contained air, what will be
the results ¥ A thousand pairs of lungs
will, in that space of time, require for
healthy respiration 120,000 gallons of
air to oxygenate about 57,500 gallons
of venous blood. But if no provision
be made for the supply and equal
diffusion of pure air, and for with-
drawing the air which has been viti-
ated, healthy respiration will become
physically impossible. The vitiated
air does not contain, and consequently
cannot afford, the 21 per cent. of oxy-
gen which the blood demands, and
which pure air always contains, But
in place of the absent oxygen, the
corrupted air contains a surplus of
carbonic acid, which, instead of being
serviceable, directly increases the dele-
terious effects. According to the ob-
servations of Valentin, 10001b. weight
of adult human beings give off hourly
by the lungs about *181b. of carbon,¥®
which represent 1-451b. of flesh:t
that is to say—among a crowd, for
every 1000lb. weight of body pre-
sent, there is an hourly waste of
the tissues, of nearly 1ilb.; or, for
every 1000 people present, the bodies
of 1} may be supposed to have been
resolved into their constituent ele-
ments, and dispersed through the at-
mosphere. Of course this calcula-
tion, which rests on the supposition

that all the carbon given off by the

lungs is derived from decomposition
of the tissues,can give but a very rude
idea of the amount of the chemical
transformations ; for it must be re-

# Flesh contains 75 per cent. of water,
and of the remaining 25 per cent., only
about half is composed of carbon. Thus,
1ib. of flesh contains about *1251b. earbon.
In the text, flesh is taken as the representa-
tive of the tissues.

t+ Lehrbuch, vol. i, p. 585.
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EVILS FROM INSBUFFI

éI_EHT VENTILATION.

suffering directly from the accumula-
tion of the poison in the atmosphere,
and indirectly from the lowered tone
of the nervous system, consequent on
the impeded ‘exeretion of the carbonic
acid. Hence, again, the increased
susceptibility to disease.

So wholly, however, have considera-
tions of this deseription been without
influence on the public mind, and so
complete and all-pervading has been
the ignorance of physiology even
among the best-educated classes, that
in Edinburgh, and almost every large
town, we have instancesof large publie
rooms, eapable of holding from 800 to
1000 persons, built within these few
years, without any means of adequate
ventilation being provided, and ap-
parently without the subject having
ever cost the architect a thought !
When these rooms are crowded and

the meeting lasts for some hours, the |

consequences are sufficiently marked.
Either such a multitude must be sub-
jected to all the evils of a contaminated
and unwholesome atmosphere, or they
must be partially relieved by opening
the windows, and allowing a continued
stream of cold air to pour down upon
the heated bodies of those who are
near them, till the persons o exposed
are thoroughly chilled, and perhaps,
as in the case of the soldiers in Stir-
ling Castle, fatal illness is induced.
And unfortunately, even at such a
price, the relief is only partial; for
the windows being all on one side of
the room, and not extending wmuch
above half-way to the ceiling, complete
ventilation is impracticable, This ne-
glect is glaringly the result of ignor-
ance, and could mever have happened
had either the architects or their em-
ployers known the laws of the human
constitution ; and yet itisstill doubted
whether it be prudent or right to
teach the intelligzent portion of the
community any knowledge of the
structure and wses of their own or-
ganism ! %

¥ T rejoice to say, that since the publi-
eation of the earlier editions of thiz work,
the want of ventilation in the Azzembly
and Waterloo Rooms has been partinlly ob-

—

Striking, indeed, as these and in-
numerable other facts of a similar
nature are, we still remain so blind to
the instructions of experience, until
we nequire a knowledge of the prin-
ciples which give it value, that we go
on, especially in towns, constructing
our houses in utter defiance of scien-
tific rules. The sitting-rooms, which
can be easily ventilated at any time,
—which are in fact ventilated by the
constant opening and shutting of the
door, and by the draught of the chim-
ney,—and in which, therefore, large

dimensions are less necessary for salu-
brity, are always the most spacious
and airy. The bed-rooms, on the other
hand, in which, from the doors being
shut, and from there being no current
of air in the whole seven or eight
hours during which they are occupied,
the vitiation of the air is the greatest,
and in which, consequently, size is
most required, are uniformly the
smallest and most confined ; and, as if
this source of impurity were not suffi-
cient, we still further reduce the al-
ready too limited space by surround-
ing the bed with curtains, for the ex-
press purpose of preventing ventila-
tion, and keeping ourselves enveloped
in the same heated atmosphere. Can
any thing be imagined more directly

at variance than this with the funda- |

mental laws of respiration ¢ Or could
such practices ever have been resorted
to, had the nature of the human con-
stitution been regarded before they
were adopted ¢ In this respect we
are more humane towards the lower
animals than to ourselves; for, not-
withstanding all the refinements of
civilization, we have not yet aggra-
vated the want of ventilation in the-

viated. Theiroriginal construction scarcely
admits of a complete remedy. In most in-
gtanees of attempted ventilation of publie
rooms, ample means are afforded for the
escape of vitiated air, but in consequence of
the inadequacy of the arrangements for the
adinission of fresh air to supply its place,
the outward current through the openings

—s.

in the eeiling is fur slower than it ought to |

be. Let it always be kept in mind that

suecessful ventilation implies an easy en-

trance a8 well as egress of the air.
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EFFECTS

l:ﬂt!lﬂﬁl’il.l.ﬁﬂcl: of its gTEiltL':‘ Hl]EEiﬁC
lightness. lence, the upper strata
of air in a theatre were found by
M. Loppen to contain nearly twice
as much carbonic acid as the lower™
and the difference in temperature be-
tween the upper and lower strata of
air in a room 21 feet high, receiv-
ing fresh air from below, was found
by M. Duvoir to amount to 30° F.t
This last, however, is an extreme in-
stance ; for, in general, unless in
i erowded rooms with numerous lights,
t,htaéI difference ranges from & to
107,

It has long been observed that
typhus fever abounds in the upper
stories of the high houses of the Old
Town of Edinburgh, and some diffi-
culty was experienced in accounting
for its frequent occurrence in situa-
tions which, from their very altitude,
| might be supposed to enjoy a compa-
ratively pure atmosphere. Dr Suther-
land has solved the question by
shewing that the impure air of the
lower stories filters gradually through
the floors, and passes to the upper
stories, the atmosphere of which be-
comes more and more fetidsthe greater
the number of inhabited floors below.
“The middle floors are the most
healthy, as being equally removed
from the effects of' the upward drain-
age of the foul and unwholesome in-
ternal atmosphere, and the offensive
exhalation from the uncleansed and
undrained streets below, From their
greater proximity to the latter cause
of disease, the ground flats rank next
in unhealthiness; while the top flats,
from becoming, as it were, cesspools
for the agrial drainage of all the stories
below, were found to bLe far the most
liable to attacks of epidemic cholera.
The result is very striking, and points
to the existence of causes of epidemic
disease in the BScottish cities which
have hitherto attracted too little at-
tention. They are the same in cha-
racter, but far more aggravated in
degree, than those which have been
observed to exist in the upper flats of

® Annuaire de Chimie, 1846, p. 747,
t Lévy's Hygitne, vol. i, p. 579,

OF BAD VENTILATION IN CHURCHES, &c.

unventilated cottages and workshops
by Mr Chadwick and otherobservers.”#

I have seen churches frequented by
upwards of a thousand people, in

which, during winter, not only are no |

means of ventilation employed during
serviee, but even during the interval
between the forenoon and afternoon
services, the windows are kept as care-
fully closed as if deadly contagion lay
outside, watching for an opportunity

to enter by the first open chink—and |

where, consequently, the congregation
must inhale, for two hours in the after-
noon, an exceedingly corrupted air,
and suffer the penalty in headaches,
colds, and bilious and nervous attacks.
On this account the afternoon service
in ill-ventilated churches should be
especially avoided by delicate indivi-
duals. In one instance which came
under our observation, the vitiated air
invariably produced headaches and in-
digestion, frequently followed by se-
vere sickness and vomiting.

Most schoolhouses also are extreme-
ly defective in this respect. Itis now
wmany years since, on the occasion of
a visit to one of the classes of a great
public seminary, my attention was
first strongly attracted to the injury
resulting to the mental and bodily
functions from the inbalation of im-
pure air. About 150 boys were as-
sembled in one large room, where
they had been already confined nearly
an hour and a half when I entered.
The windows were partly open ; but,
notwithstanding this, the change from
the fresh atmosphere outside to the
close contaminated air within, was
exceedingly obvious, and most cer-
tainly was not without its effect on the
mental faculties, accompanied as it was

by a sensation of fulness in the fore- |

head, and slight beadache. The boys,
with every motive to activity that an
excellent system and an enthusiastic
teacher could bestow, presented an
aspect of weariness and listlessness
which the mental stimulus they were
under could not overcome, and which

* Appendix (A)to the Report of the
General Board of Health, on the Epidemie
Cholera of 1848 and 1849.
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restore the system to its previously
healthy condition. 'The poison takes
root in the organism, and, after a
period of incubation. shews itself as
typhus fever or dysentery. The poison
is here not so definite in its nature as
that of emall-pox, but it is analagous
in its action. Bome timeafter the re-
spiration of a foul atmosphere in the
one ease, and after inoculation in the
other, disease appears,—the conse-
quence of the growth of the poison
which has been implanted in the
system, and which Nature is incapable
of eradicating. Some constitutions,
such as the feeble and depraved, afford
a more favourable soil for the reception
and growth of animal poisons than
others, and hence it happens that all
who are exposed to their action do not
suffer alike. We can now understand
why one of the circumstances which
greatly aggravates the bad effects of
the vitiated air in most schools, is the
very long time during which the pupils
are subjected to its influence. In
winter, the whole day is generally
spent in school, and exercise in the
open air becomes impossible, Insum-
mer, 8ix or seven successive hours of
confinement are common, in addition
to which even the evenings are con-
sumed in private preparation for the
teesks of the morrow. Considering the
structure and constitution of the
human being, a more irrational and
more injurious system of education
could scarcely be invented. The brain
alone is exercised, and its exercise is
carried to the degree of exhaustion;
while the lungs, the muscles, and the
bones, on the exercise of which the
health even of the brain directly de-
pends, are neglected, and injured by
disuse. Apathy and exhaustion are
the natural effects of breathing air
vitiated by the lungs of so many eom-
panions for so many successive hours,
The attention flags, the mind becomes
indifferent to everything except an
intense longing for liberty and the
open air, and the body itself becomes
weary and restless.

Since the publication of the early
editions of this volume, several intelli-
gent teachers, who were struck with

BAD -iill-T'FEUTE-i or IHAEI}EQUATE VENTILATION.

the truth of these remarks, and had
the cuurnie to act upon the dictates of
a sound physiology by greatly abridg-
ing the hours of confinement, en-
couraging active play in the open air
several times a-day, and ensuring the
thorough ventilation of the school-
rooms at all times, have expressed
themselves delighted with the results,
and declared that even the intellectual
progress was greater with only one-
half of the confinement, while the
health, and power of sustained and
vigorous attention, were greatly im-
proved. Similar testimony was re-
peatedly offered to Mr Combe by
teachers in the United States. * After
the lecture,” he says on one oceasion,
‘“ the teacher of a distinguished private
seminary mentioned to me, that, in
consequence of the views which he had
derived from my lectures on phreno-
logy last year, he had ventilated hi=
school, alternated the studies, and in-
creased the hours of relaxation, and
had found the health of himself and
his scholars improved, their powers of
application increased, and
enjoyment imparted to them all’"¥
Again, in gpeaking of a new and
thoroughly ventilated publie school at

Boston, Mr Combe says: ““The teachers |

told me that since they have occupied
this school-house, the vivacity and
capacity of the scholars have obviousl
been raised, and their own health and
energy increased.”t

Of the direct influence thus pro-
duced on the health of the children,
the following facts, taken from among
many others in the Honourable Ho-
race Mann’s Second Report to the Board

suflicient evidence.
houses situated near each other, the
one was dry and well-ventilated, and
the other damp, and =o placed that ven-
tilation was impracticable, ** In the for-
mer,” says Mr Mann, “ during a period
of forty-five days, five scholars were
absent from sickness, to the amount in

* Combe's Visit to the United States,

vol. jii., p. 169.
t Ibid, p. 155.

greater |
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NIGHT AIR WHOLESOME, IF DRY.

air should in itself be unhealthy. The
air which penetrates into our houses
must be derived from the external at-
mosphere, and during the night must
be night air. The danger in sleeping
out of doors does not, then, consist in
inhaling night air, but in becoming
chilled from insufficient clothing, or
being drenched by rain. The case,
however, assumes a different aspect
when it is a question of sleeping out
of doors in humid marshy districts.
There the atmosphere is loaded with
deleterions exhalations, which, being
condensed by the cold of night, act in-
juriously on the human constitution,
and from which the shelter of a house
affords a certain amount of protection.

Dr Thom tells us that “ when cho-
lera showed itself in Hydrabad, in for-
ty-eight hours it carried off 96 out of
about 400 prisoners who were confined
in a very imperfectly ventilated gaol,
and thatalmost everyshipearryingcoo-
lies from Calcutta to the West Indies
was attacked with cholera in the first
fortnight of the voyage: these poor
creatures in all probability labouring
J under a choleraic diathesis on shore,
by sleeping in the open air did not
suffer ; but no sooner were they cooped
up on board a vessel, and hundreds of
them stowed down into the ©’tween
decks,” at night at least, or in the
day-time also if the weather was bad,
than they got cholera.”’#

Were the communication of ge-
neral knowledge of the structure of
man made a regular part of a libe-
ral education, scientific architects
| would speedily devise the best means
| of supplying our houses with pure
air, as the engineer has already sup-
plied them with pure water, and we
should cease to have occasion to la-
ment the lives of hundreds thus sacri-
ficed through ignorance and neglect,
One of the simplest methods of ven-
tilating the rooms of private houses
is the introduction of a balanced me-
tallic valve into the wall of the room,
close to the ceiling, and opening a
communication with the chimney.

# Report of General Roard of Heallh
on the Cholera of 1848-40, p. 40,

e ————

The foul air, from its greater heat and
consequent lightness, rises to the open-
ing, while the dranght caused by the
chimney sucks it in. This is the sys-
tem of ventilation recommended by
I'r Arnott, and it has been found to
add very much to the salubrity of
crowded apartments. In private
houses, however, its use is open to
some objections. If the draught up
the chimney be not strong, smoke is
apt to flow backwards into the room
in spite of the opposing action of the
valve,—while at other times the
draught of air caused by it is exces-
sive, especially during the prevalence
of high winds. In ventilation it is
neeessary to provide for the free ad-
mission of fresh air, as well as for the
escape of that which is foul; when
this is not attended to, the air forces
itselfin at every chink, and unpleasant
draughts are the consequence. Indeed
it often happens that where apertures
only for the escape of foul air exist, the
draught caused by the chimney re-
verses the intended action, and a cur-
rent of air rushes down through them
into the room. It should therefore,
as we formerly hinted, be the study of
the architect, in planning every build-
ing, to provide means for the supply
of pure air at a genial temperature,
as well as to ensure its escape when
vitiated—and to effect this by a supply
s0 regulated as to avoid the occur-
rence of draughts,

The truth of the doctrines here in-
culeated is strongly confirmed by the
experience of the highly respectable
establishment in which this volume
is printed. For years the workmen
employed in it were exposed to the
full influence of the vitiated air aris-
ing in printing-houses from the nature
of the materials, the presence of many
persons in the same room, and the nu-
merous lights required, especially in
winter; the whole of which together
formed an atmosphere sickening and
oppressive to those unaccustomed to
it, but of the true nature of which,
those habitually exposed to it received
a much fainter impression. On the

attention of the partners being drawn
| to the importance of pure air to bodily

-
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speedily leI tﬂ -ial} being a diminu-
tion of 2240 annually. When the

late Dr Clark was a pupil at the
Lying-in-Hospital in Dublin, his at-
tention was directed to the frightful
mortality amongst the infants, from
what were called the nine-day ﬁtﬁ!,
which destroyed no less than one in
six. He ascribed it to overcrowding

| and deficient ventilation, and at his

reducing the mortality among
t\_

|| ing a sedentary life within doors, and

urgent request measures were adopted
to remedy what was amiss. The mor-
tality immediately diminished to 1 in
194, and at the present day the dizease
may be said to be almost extinet.* In
my Treatize on the Management of In-
fancy, T mention other facts of a si-
milar nature which occurred in the
Island of St Kilda, and in the Dublin
House of Industry, in both of which
places the efficacy of ventilation 1:i:n
the
young was strikingly illustrated.

The greater prevalence of consump-
tion among females and persons lead-

its comparative unfrequency among
males, and especially among those
who live much in the open air, also
afford strong evidence that the habi-
tual hreathing of pure air, when com-
bined with ordinary prudence in other
respects, is one of the surest protec-
tions we can have against pulmonary
disease,

With regard to the temperature and
dryness of the air which we breathe,
some precautions ave necessary, espe-
cially in winter. When in the enjoy-
ment of a nourishing diet and fre-
quent and active exercise in the open
air, the young are not \rerg susceptible
of cold. But when confined to the
house and deprived of active exercise,
as happens during winter in many
seminaries, they suffer severely from
sitting or sleeping in cold rooms, In
such circumstances, chilliness of the
surface, coldness of the feet, and a
feeble circulation, are commonly com-
plained of, and loudly demand indul-
gence in ample exercise in the open

air, and the provision of a temperate
atmosphere within doors. If these
remedies be denied, permanent bad
health, retarded development of the
bodily system, and consumption, will
frequently ensue.

Sinee the introduction of Arnott’s
and other stoves into churches and
rooms, it has become doubly necessary
to attend to the degree of dryness in
the air we breathe. In its natural
state, the air always contains more or
less moisture, and the system is con-
stituted with relation to that fact.
When, however, a room is heated by
a stove, the air which it contains is
vendered far too dry for healthy re-
gpiration, and in that state, it acts
injuriously both on the lining mem-
brane of the air-cells and on the skin.
On the Continent, where stoves are
much used, a large vessel containing
water is generally placed on the top
to supply the necessary humidity by
evaporation ; and the plan answers
very well, as the warmer the stove,
the more rapid the evaporation. Dr
Arnott very properly insists strongly
on some such precaution being com-
bined with the use of his stoves in
this country.

A very wmpist atmosphere is also in-
jurious. It impedes exhalation from,
and stimulates absorption by, the lungs
and skin, so that any deleterious im=
purity, such as miasma or contagion,
is much more likely to be received
into the system when floating in a
meist air, This is one of the causes
of the high mortality which prevails
in narrow streets and closes; and
hence the necessity of additional care
in ensuring cleanliness in situations
where damp prevails from the im-
peded action of the sun and wind.
Hence again the necessity of drainage
in our cities o ensure purity of the
air. “ There are,” says Professor ||
Williams, * few kinds of filth more ||
offensive, few mephitic gases more
foul, and few descriptions of offal
more abominable than those which |}
are excreted from the animal body
itself. And if, as we have seen, such,

I

® Pritish and For, Med.-Chir. Rev., vol.
| v, p. D65,

matters are so injurious when not suffi- ||
ciently eliminated out of the body, it
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is not surprising that they continue
to be noxious and may become causes
of disease after they have been eva-
cuated, if proper means be not taken
to remove them. The necessity of
self-purification is illustrated by the
instinctive habits of many animals
and birds, which take much pains to
cleanse themselves and their young,
and in many instances carefully re-
move excrements from their nests and
habitations. Yet with strange disre-
gard of all instinctive feelings, and in-
dolent neglect of the plainest dictates
of reason, human beings are found
continually exposing themselves to
the influence of their own accumu-
lated filth, until disease is engendered
and aggravated into pestilence, and
the rate of mortality is doubled or
tripled in the population.”* A most
striking and instructive instance of
the deleterious action of fetid emana-
tions from decomposing animal matter
is reported by the Board of Health.
Immediately opposite Christchurch
Workhouse, Spitalfields, belonging to
the Whitechapel Union, and only se-
parated from it by a narrow lane, a
few feet wide, there was, in 1848, a
manufactory of artificial manure, in
which the mest abominable animal
substances were desiccated by dry
heat on a kiln, or sometimes by mere
| exposure of the compost to the ac-
| tion of the sun and air. * The work-
house contained about 400 children,
and a few adult paupers. When-
ever the works were actively carried
on, particularly when the wind blew
in the direction of the house, there
were produced numerous cases of fe-
ver, of an intractable and typhoid
form ; a typhoid tendency to measles,
smallpox, and other infantile dis-
eases ; and for some time a most un-
manageable and fatal form of aphthie
of the mouth, ending in gangrene.
From this cause alone 12 deaths took
Ea.ea among the infants in one quarter.

the month of December 1848, when
cholera had already occurred in the
Whitechapel Union, 60 of the chil-

# Principles of Medicine, 2d ed., p. 44,
London, 1848,

dren in the workhouse were suddenly
seized with diarrhea in the early
morning. The
pelled to close his establishment, and
the children returned to their usual
health, Five months afterwards the
works were recommenced ; in a day
or two subsequently, the wind blow-
ing from the manufactory, a most
powerful stench pervaded the work-
house. In the night following, 45 of
the boys, whose dormitories directly
faced the manufactory, were again
suddenly seized with diarrhoea; whilst
the girls, whose dormitories were in
a more distant part, and faced another
direction, escaped. The manufactory
havirg been again suppressed, there
has been no return of diarrhea up to
the present time,”*

In connection with this subject we
may fitly refer to the recent investi-
gations of Professor Edmund Davy of
Dublin on the * Use of Peat or Turf
as a means of promoting the Public
Health and Agriculture of the United
Kingdom.” The deodorising proper-
ties of peat in the form of charcoal
have beer for some time well known ;
but it occurred to the Professor, that
as creosote, one of the most powerful
antiseptics, is found in peat, the latter
would prove efficacious without the
charring. * Multiplied experiments,”
he observes, **on the most offensive
putrid matters 1 could procure, more
than realised my most sanguine ex-
pectations ; and I have most clearly
established the faet, that our common
peat or turf, and turf-mould, in all
their varieties of colour, as black,
brown, red, &c., in all their changes of
form, assolid, compact, fibrous, friable,
&c.,—in what is sometimes called fluid
peat, and at other times flow peat or
quagmire, as they are all found in
our bogs, but only sold in our shops
as peat or turf, or peat-mould—have
similar deodorising and disinfecting
properties as when charred, and that
these properties may be increased to
a certain extent by the most simple

% Report on Cholera by the Board of
Health, p. 41.
i
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FREE RESPIRATION BENEFICIAL TO THE LUNGS.

and inexpensive means—namely, by
separating water from it, either by
exposure to the sun’s rays in dry
weather, or by artificial heat without
charring it, and by reducing it to a
state of minute division or fine pow-
der.®* These remarks deserve the
attention of proprietors on whose
estates peat is found ; for, should the
experiments of Professor Davy be
confirmed, a material improvement
may be effected at little cost in the
sanitary condition of cottages, while
the manure will be better preserved
for the use of the land.

The next method for promoting the
health of the lungs has a direct re-
ference to the second condition eof
healthy respiration, and consists in
the perfectly free expansion of the chest,
so that the pure air which has been pro-
vided may have easy and full access to
the air-cells of the lungs.
dition of health implies not only that
all external restraints upon the ex-
pansion of the chest shall be removed,
but that, as a general rule, the mode
of life shall be sufficiently active to
ensure that full and deep respiration,
without which the adration of the
blood cannot be adequately effected.

At all periods of life this condition
of health is very important, but in
youth, and especially during the rapid
development of the'organism, it may
justly be said to be indispensable.
The formation of a sound constitution
will depend more upon its fulfilment
than upon any other gingle condition
and yet, if we examine the prevail-

of society to ascertain how far it is
acted upon, we shall find but little
room for boasting, and much for dis-
appointment,
tervals of varied and active exertion

the long periods of eonfinement and
mental occupation to which the young
are subjected, we find scarcely a mo-
ment left, or a change of position al-
lowed, between one lesson and another.
Even during the short time allotted for

% Chambers's Journal, Feh. 11, 1851.

1 s e

This con- |

ing methods of education and usages |

Instead of fregquent in- i

in the open air being made to divide |

exercise, a formal monotonous walk,
at a pace which leaves the breathing
ag limited and feeble as before, is
1uﬂzn all the indulgence which is
granted. In more mature life, the

spend their days in sedentary occupa-
tions and complete bodily inaction,
which render freedom of respiration
impossible. [f, however, we regard
the laws of the animal economy in
their true light of clear expressions
of the will of the all-wise Creator
who instituted them, snd not as mere
emanations of the mind of man, we
shall be much less likely to fall into
errors of this kind, and far more
| anxious to earry the Divine intentions
into practical effect.* The common
notion is, that physiological prinei-
ples and hygienic laws are the mere
inventions of man, and that hence
they may be attended to or neglected
with equal impunity as if they really
were s0. This is a fatal mistake.

Not only, however, is general exer-
cise or bodily activity required, to en-
| sure the health of the lungs by the
complete end effectual respiration
which it necessitates, but the direct
exercise of the lungs themselves is,
when judiciously managed, one of the
| most efficacious means which we can
- employ for promoting their develop-
. ment and warding off their diseases.
' In this respect the organs of respira

tion closely resemble the muscles and
all other organized parts. They are
made to be used, and if they are left
in habitual inaectivity, their strength
and health are unaveidably impaired ;
| while, if their exercise be ill-timed

or excessive, disease will as certainly.

follow.

The lungs may be exercised in-
| directly through such kinds of mue-
cular exertion as oceasion quicker and
| deeper breathing; and directly by the
| employment of the voice in speaking,
| singing, reading aloud, or erying. In
| general, both ought to be conjoined.

habit thus ecultivated becomes con- |
firmed, and many, especially females, }

—

| But where the chief object is to im-

| prove the lungs, those kinds which

% Soe Chapter TTL
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have a tendency to expand the chest,
and call the organs of respiration
into play, ought to be especially pre-
ferred. Rowing a boat, fencing, quoits,
ericket, shuttlecock, and the proper
use of the skipping-rope, dumb-bells,
and gymnastics, are of this deserip-
tion. All of them employ actively
the muscles of the chest and trunk,
and oceasion in the lungs themselves a
freer and fuller expansion. Climbing
up hill is, for the same reason, an
exercise of high utility in giving
tone and freedom to the pulmonary
functions.

Where, either from hereditary pre-
disposition or accidental causes, the
chest is unusually weak, every effort

' should be made, from infancy up-
wards, to favour the growth and
strength of the lungs, by the habitual
use of such of the above-mentioned
exercises as can most easily be prac-
tised. The earlier they are resorted
to, and the more steadily they are

ursued, the more certainly will their
eficial results be a.:pariﬂm;itl. In
employing them, the principles ex-
plal':ned ingtha chapter on the Muscles
should be kept in view.

~ Habitual exercise in a hilly conntry,
and the frequent ascent of acclivities,
especially in pursuit of an object, are
well known to have a powerful effect
in improving the wind and strengthen-
ing the lungs ; which is just another
way of saying that they increase the
ecapacity of the chest, promote free
circulation through the pulmonary
vessels, and lead to the more complete
oxygenation of the blood. Ience the
vigorous appetite, the increased mus-
eular power, and the cheerfulness of
mind so commonly felt by the invalid

on his removal to the mountains. I

was myself sensible of advantage from
this kind of exercise during a High-
land excurgion. The necessity of fre-
quent and deep inspirations, and the
stimulus thus given to the general
and pulmonary circulation, had an ob-
vious effect in increasing the capacity
of the lungs and the power of bear-

‘Wing exertion without fatigue. FEven

‘B when I was wearied, the fatigue went

off much sooner than after a walk of

equal length on a level road, and was
unattended with the langour which
generally accompanied the latter., In
fact, the most agreeable feeling which
I experienced during the whole ex-
cursion was while resting after under-
going, in the ascent of a hill, a de-
gree of exertion sufficient to aceelerate
the breathing, and bring out free per-
spiration. A lightness and aectivity
of mind, and freedom about the chest,
which I never felt to the same extent
at any other time, followed such hilly
walks, and made the fatigue compara-
tively light. Mountain-exercise con-
stitutes one of the essential comcomi-
tants of the water-cure; and so ne-
cessary is it to the success of the sys-
tem, that all attempts to carry it into
full effect in level districts have failed.
* We must have mountains,” says
Priessnitz, and the reader will now
understand the reason for this neces-
sity. A stilmulus must be given to
the vital metamorphoses, which the
mere external or internal use of wa-
ter cannot impart.

Before such exercise, however, can
be resorted to with advantage, or
even with safety, there must be no-
thing in the shape of active disease
existing. If there be, its adoption
will, in all probability, cccasion the
most serious injury. This also I ex-
perienced in my own case : for many
months at an earlier stage of con-
valescence, going up a stair, ascend-
ing the most gentle acelivity, or speak-
ing aloud for a few minutes, was
equally fatiguing and hurtful, often
bringing on cough, and oceasion-
ally a slight spitting of blood. All
that time, riding on horseback, which
exercises the body without hurry-
ing the breathing, was especially use-
ful. The advantage of these exer-
cises in giving tone and ecapacity
to the lungs, where debility rather
than disease is complained of, is shewn
in their being uniformly resorted to
in preparing for the race-course and
for the field. The true sportsman
puts himsgelf in training as well as his
dog or his horse, and fits himself for
the moors by regular excursions pre-
viously to the 12th of August. By so
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doing he improves his wind and in-
creases his muscular strength to a re-
markable extent in a very short time.

When no active pulmonary disease
exists, these exercises may, with the
best effects, be frequently carried so
far as to induce free perspiration ;
only, great care should be taken not
to remain inactive, but immediately
to rub the surface of the body tho-
roughly dry, and to change the dress.
It is quite ascertained that, with these
precautions, perspiration from exercise
is the reverse of debilitating. It equa-
lizes and gently stimulates the circula-
tion, relieves the internal organs, im-
proves digestion, and invigorates the
skin. Jackson testifies strongly to these
results, when he declares that the
severe exercise undergone in training,
not only improves the lungs, but al-
ways renders the skin “ quite clear,
even though formerly subjoct to erup-
tions,”*  These assertions are, of
course, to be received as the state-
ments of a man partial to his own
art ; but they are in accordance with
experience, and with the laws of the
animal functions, so far as these are
known. They, therefore, merit the
consideration of professional men, and
of those whose features are often dis-
figured by eruptions which they find
it difficult to remove by any kind of
medicine.

I bardly need repeat, that, when
wishing to favour the development of
the lungs, we should be serupulous in
avoiding such positions of the body
as hinder their full expansion. Tail-
ors, shoemakers, clerks at a writing-
desk, and the like, are unfavourably
situated in this respect, as their bent
position constrains the chest, and im-
pedes the breathing and cireulation.

Direct employment of the lungs in
practising deep inspiration, speaking,
reciting, singing, and playing on
wind-instruments, is very influential
for good or for evil, according as it is
indulged in with or without due re-
ference to the constitution of the in-
dividual. If it is properly managed

® Sir John Sinelair's Code of Health,
dth edition. Appendix, p. 37.

and persevered in, particularly before
the frame has become consolidated,
nothing tends more to expand the
chest, and give tone and health to the
important organs contained in it; but
if it is either ill-timed or carried to
excess, nothing can be more detri-
mental to their health. In this re-
spect, as well as morally, the intro-
duetion of singing into our common
schools, as lately encouraged by Go-
vernment, will prove an inestimable
advantage ; and I should rejoice to see
it universally adopted as an essential
part of physical, intellectual, and
moral education, in all classes of so-
ciety. To the poor, especially, it will
sapply & means of enjoyment and re-
finement which will do much to im-
prove their condition, and diminish
the attractions of the alehouse.® As
a preventive of disease, Bir James
Clark is in the habit of recommending
the full expansion of the chest in the
following manner: “ We desire the
young person, while standing, to
throw his arms and shoulders back,
and, while in this position, to inhale
slowly as much air as he can, and re-
peat this exercise at short intervals,
several times in succession ; when this
can be done in the open air, it is
most desirable, a double advantage
being thus obtained from the practice.
Some exercise of this kind should be
adopted daily by all young persons,
more especially by those whose chests
are narrow or deformed, and should
be slowly and gradually increased.”t
In this recommendation 1 heartily
coneur,

On the same principle, even the
crying and sobbing of children con-
tribute to their future health, unless
they are caused by disease, and car-
ried to a very unusual extent. The

® It is pleasing to record that there has
lately been erected in Edinburgh, chiefly at
the expense of Lord Murray, a hall in which
singing is to be taught, at a very cheap

rate, as a branch of popular education. We |
sincerely trust that his Lordship's most

landable endeavour to benefit his fellow-
citizens will be crovwned with success.
t Clark on Consumption and Scrofula,

p- 298,
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{| loud laugh and noisy exelamations at-
tending the sports of the young, have
an evident relation to the same bene-
ficial end; and ought therefore to be
encouraged instead of repressed, as
they often are by those who, forgetting
that they themselves were once young,
seem to expect in childhood the gra-
vity and decorum of more advanced
age. I have already noticed (p. 97)
an instance on a large scale, in which
the inmates of an institution were,
for the pur of preserving their
health, shut up within the limits of
their hall for six months, and not al-
lowed to indulge in any noisy and
romping sports. The aim of the di-
rectors was undoubtedly the purest
benevolence, but, from their want of

Philosophy of Health), we shall

inflated, they

knowledge, the object was defeated,
and the arrangement itself became
the instrument of evil. They were
ignorant that activity and respiration
stand  in direct relation to each
other, and that muscular action, by
promoting free respiration, ensures
the normal performance of the vital
metamorphoses of matter, which, in
their turn, ensure an increase of ani-
mal heat and a pervading feeling of
comfort.

Beneficial as the direct exercise of
the lungs is thus shewn to be in
strengthening the chest, its influence
extends still farther. If we examine
the position of the lungs as indicated
by the numerals (5, 5) in Fig. 16

(taken from Dr Southwood Smith’s

and flatten the moveable arch of the
diaphragm (%), by which they are
separated from the belly or abdomen,
This alteration, however, cannot take

P
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place without the diaphragm in its
turn pushing down the liver (),
stomach (7), and bowels (8, 9), which
it accordingly does, causing them to
project forwards and sidewards.* But
no sooner are the lungs fully inflated,
than the contained air is again thrown
out. The lungs diminish in size, the
diaphragm rises, and with it all the
contents of the abdomen return to
their former position. The whole
digestive apparatus is thus subjected
to a continual pressure and change of
place ; and the stimulus thence arising
is in truth essential to the healthy
performance of the digestive functions,
and is one of the means arranged by
the Creator for the purpose. Conse-
quently, if the lungs be rarely called
into active exercise, not only do they
suffer, but, an important aid to diges-
tion being withdrawn, the stomach and
bowels also beecome weakened, and in-
digestion and costiveness ensue. I
have already alluded to this subject in
the chapter on muscular exercise, and
have also considered it in detail in my
work On Digestion and Diet ; but the
general principle will be sufficiently
understood from inspection of the
above figure,

After this exposition I hardly need
say that the loud and distinet speaking
enforced in many public schools is
productive of much good to the young,
and that the lessons in singing now to
be carried into effect in other institu-
tions besides Infant Schools are much

# The following are additional explana-
tions of the figure :(—

@ @ a, The cut edges of the ribs, forming
the lateral boundaries of the cavity of the
chest.

¢ ¢ ¢ ¢, The cat edges of the abdominal
muscles, turned aside, exposing the general
earity of the abdomen,

1. The cut edge of the pericardium, or
membrane inclosing the heart, turned
aside.

2. The heart.

335 The great vessels in immediate
connection with the heart.

4. The trachea, or windpipe.

£ 8. The liver,

7. The stomach.

8. The large intestine.

U 9. The small intestines.

10. The urinary bladder.

to be commended. Let any one who
doubts their efficacy as exercises of
the lungs, attend to what passes in his
own body on reading aloud a single
paragraph, and he will find not only
that deep inspirations and full expira-
tions are encouraged, but that a con-
siderable impulse is communicated to
the bowels; affording a marked con-
trast to the slight breathing and
quiescent posture of those whose voices
never rise above a whisper.

Reading aloud, public speaking,
and lecturing, are excellent exercises
for developing the lungs and the chest.
But, as they require some exertion,
they ought to be indulged in with
prudence, and with constant reference
to the constitution and health of the
individual. The reviewer of a former
edition of the present volume (himself
a lecturer), in noticing this part of the
book, adds the following testimony:
“We know, ourselves, from personal
experience, that, often when preparing
to go to lecture, a languor has crept
upon us, inducing an unwillingness to
exert ourselves. ‘e have gone,—the
lecture has commenced,—the mind was
called into action,—a perspiration
broke forth on the brow,—the eircula-
tion was equalised,—and, at the con-
clusion of the lecture, the languor was
gone.” Hence he recommends “read-
ing to one's family in the evening,”
a8 “an excellent practice, and one
tending much to sweeten social life,”#
When early resorted to and steadily
persevered in, such exercises are very
useful in warding off disease, and
strengthening an important funection.
But when begun suddenly, and carried
to excess by persons with weak lungs,

they are more directly injurious than_

almost any other cause. It is not un-
common for young divines to make
excessive exertions in preaching,
without any preparation for the
effort which it requires; and to ex-

i
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perience, in consequence, pains in the

chest, spitting of blood, and other |
dangerous forms of disease, which
often extinguish their brightest pros-

* London Medical and Surgical Journal,
No. 13"1 P« lﬂfi
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ects in the morning of life, Sacri-

ces of this kind are the more to be
lamented, because it is probable that,
by a well-planned system of gradual
preparation, many who fall vietims
might find in their profession even a
source of safety.

The late illustrious Cuvier, as was
mentioned at page 126, is considered to
have been saved from an early death,
by his appointment to a professorship
leading him to the moderate and re-
gular exercise of his lungs in teaching
—a practice that soon removed the
delicacy of chest to which he was sub-
ject, and enabled him to pass unin-
| jured through a long and active life.
Other examples of the same kind might
be mentioned. But it is important to
| observe, that in all of them the exercise
was always accurately proportioned to
the existing state of the lungs, Had
| active disease existed, or the exertion
required been beyond what the lungs
were fully able to bear, the effect
would have been, not to improve
health, but to destroy life; and this
condition of accurate relation between
the amount of exercise and the state of
the organism must never for a moment
be overlooked. With a little care,
however, the point at which direct
exercise of the lungs ought to stop
may easily be determined by observ-
ing its effects.

The same principle leads to another
obvious rule: When disease of any
kind exists in the chest, exercise of
the lungs in speaking, reading, and
| singing, and also in ordinary muscular
exertion, ought either to be entirely
refrained from, or strictly regulated
by professional advice. When a joint
is sore or inflamed, we know that
motion impedes its recovery. When
the eye is affected, we for a similar
reason shut out the light; and when
b the stomach is disordered, we have
respect to its condition, and become
more careful about diet. The lungs
demand a treatment founded on the
same general principle. If they are
inflamed, they must be exercised as
little as possible, otherwise mischief
will ensue. Hence, in a common cold
of any severity, silence, which is the

absence of direct pulmonary exercise,
ought to be preserved, and will, in
truth, be its own reward. In severe

and in acute inflammations of
the chest, this rule is of the greatest
importance. It is common to meet
with patients who cannot speak three
words without exciting a fit of cough-
ing, and who, notwithstanding, cannot
be persuaded that specking retards
their recovery. In like manner, in
spitting of blood, and in the early
stage of tubercular consumption, when
the breathing cannot be excited with-
out direct misehief, it is often difficult

to convince either the patient or his |

friends of the necessity of silence. He
perhaps does not feel pain on attempt~
ing to speak, and says that it merely
raises &' short tickling cough, which is
nothing.” But if he persists, dearly
bought experience will teach him his
error, and dispose him to regret, as
did a lamented friend of the author,
that a few weeks out of the years
which he had dedicated to the study of
the classics had not been devoted to
the acquisition of some little know-
ledge of the structure and functions of
his own body. Inthe instance alluded
to, after spitting of blood had been in-
duced by severe bodily labour, the
patient continued talking almost the
whole day to the visitors and inmates
of a large public establichment, and
believed himself all the time to be
very careful, as he said he was no
longer exerting his body. When the
error was pointed out, and the mecha-
nism of the lungs explained to him, he
deeply bewailed the ignorance which
bad allowed him to act in a manner
s0 pernicious.®

All violent exercise ought, for si-
milar reasons, to be refrained from,
during at least the active s of
cold. Everything which hurries the
breathing, whether walking fast, as-
cending an aeelivity, or reading aloud,
has the same effect on the diseased
lungs that motion of the bone has on

® The patient here referred to was Mr
Abram Combe, the author's brother. See
Life and Correspondence of Dr Combe, p.
143.—ED.
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an inflamed joint. It seems to me,
that many people hurt themselves
much more by the active exercise they
take during a severe cold than by the
mere exposure to the weather. It is
well known that a person, when suf-
fering from inflammatory ecold, may
go out for a short time even in an
open earriage more safely than on foot;
and there is much reason to believe,
that it is the absence of active exercise
of the lungs in the former case, which
makes the exposure less hurtful. In
chronic coughs, on the contrary, when
there is no pulmonary excitement,
carriage exercise, by chilling the sur-
face, iz apt to increase the expectora-
tion; while a gentle walk, by stimu-
lating the action of the skin, dimi-
nishes it.

After all active disease has been
subdued, or when nothing but deli-
cacy remains, the adequate exercise of
the lungs is one of the best means of
promoting effectual recovery. Those
parents, therefore, act most errone-
ously, who, in their apprehensive
anxiety for the protection of their de-
licate children, serupulously prohibit
them from every kind of exercise
which requires the least effort, and
shut them up from the open air dur-
ing winter, in the delusive hope of
thus warding off cold and protecting
their lungs. I have seen the greatest
delicacy of constitution thus engen-
dered, especially when an undue
quantity of warm clothing was at the
same time employed. When tested by
the principles above explained, such
conduet is found to be as ill adapted
as possible to the end in view, and
utterly at variance with the laws of
the animal economy.

Considering the delicacy and ex-
tent of the lining membrane of the
langs, and the ready access to it
which the external air has, it cannot
be a matter of surprise that sudden
or great changea in the atmospheric
temperature or constitution should
often operate injuriously on the lungs,
and be the means of inducing not
only colds but more serious dizease,
During respiration the inhaled air, ex-
cept when very cold, acquires a tem-

perature closely approaching to that
of the body, and thus carries off a
larger proportion of calorie, the lower
its temperature wheninhaled. Valen-
tin found, for instance, that when the
temperature of the inspired air was
20° F., that of the expired air was 85°,
shewing an acquired temperature of
65% while, when inhaled at 707, it
was exhaled at 99°, shewing an in-
crease of only 29°, and a correspond-
ing saving of caloric to the body.*®
We here see why an invalid whose
heat-producing powers are low should
be liable to suffer from exposure to
a cold atmosphere even when warmly
clad; an amount of caloric is carried
off by the breath, beyond the powers
of the system to replace. The pro-
portion of the total heat generated in
the body which is given off by the
lungs in heating the air of respiration,
has been variously estimated by dif-
ferent physiologists. According to
Barral it amounts to 7-3 per cent., and
to Valentin to 85 per cent.; but these
estimates rest upon very uncertain
data, which necessarily vary with the
atmospheric temperature.t The tem-
perature of the air most congenial to
delicate lungs lies between 60° and
70%; the breath then marks precisely
the temperature of the blood, and
the inhaled air thus cannot have any
depressing effect upon the respiratory
organs by lowering their temperature;
while it is sufficiently cool to allow,
by its expansion in the lungs, of a
due amount of aqueous vapour being
carried off. It is a curious fact, but
one quite in accordance with the laws
which govern the temperature of the
body, that when hot air is inspired it
is exhaled at a diminished tempera-
ture. Thus Valentin found that air |
at 107° was reduced to 100% precisely ||
the same degree of heat that was |||
marked when the temperature of the |||
inhaled air was 70°. From these facts [}
the reader will learn the propriety of ||
diminishing, especially in delicate sub- |
Jects, the risk of sudden transitions, by

I:.
|

®* Lehrbuch, vol. i, p. 534,

t Wagner's Handwirterbuch, Band IV., ||
P T3,
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breathing through several folds of
woollen fabric or silk when obliged to
pass from a warm room to the cold ex-
ternal air, or to breathe a cold or damp
air for a length of time. The cold air
becomes partially heated and deprived
of its moisture in passing through
such a medium, and the protection
thus afforded is so evident that few
who have tried the precaution will
ever afterwards neglect it. Since
these remarks were first published, a
very ingenious instrument has been
contrived by Mr Jeffreys of London,
for wearing over the mouth and pre-
serving a uniform temperature in the
air we breathe, even in passing from
a warm drawing-room to a cold win-
try atmosphere. From personal ex-
perience, as well as observation of its
effects on others, I can speak very
favourably of its usefulness for pul-
monary invalids, and for persons who
guffer from delicacy in any part of the
air-p The instrument is called
“ Jeffreys’ Respirator,” and consists of
two or three plates of fine closely-set
wire, through the interstices of which
the breath passes. The heat which
the wire receives from the breath is
imparted to the inhaled air, the tem-
perature of which is thus increased;
and this increase is greater or less ac-
cording to the number of the plates of
wire.

Perhaps the most important time in
the life of a person born with a pre-
disposition to consumption is that of
puberty, comprising from the com-
mencement of rapid growth to the
full consolidation of the system about
or after the twenty-fourth year. In
most young people, the transition from
adolescence to maturity is so rapid,

‘that for two or three years all the
‘animal powers are tasked to enable
nutrition to keep

ce with growth,
and a corresponding debility of both

body and mind is often observed to
co-exist, indicating in the clearest

manner the necessity of a temporary
remission from such studies and occu-
pations as require much mental exer-
tion or confinement within doors. The
development and health of the phy-

e e — ——— -
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sical system ought then to be almost
exclusively attended to; and when the
body has acquired its solidity, the
mental faculties will again become
active. 1 have seen instances where
a knowledge of the latter fact afforded
substantinl consolation to young men
who, while their bodies were growing
rapidly, were apt to become despond-
ent, on account of the unusual slug-
gishness and inefficiency of their in-
tellectual powers. After a few years,
when growth and consolidation were
completed, the brain vigorously re-
sumed its functions.

In such circumstances, relaxation
from study, residence in the country,
exercise in the open air, plenty of
nourishment, and freedom from care,
will often do great good, if suffi-
ciently persisted in, and go far to
protect the patient against the future
invasion of consumption.— Whereas,
if, under the mistaken notion that
such precautionary measures are a
waste of time, a delicate growing
youth is allowed to continue at his
studies or his desk till disease has ac-
tually commenced, the disappointed
parent may discover that it is too late
to take alarm when health is gone,

I am desirous to draw the attention
of parents to this subject, because a
good deal of observation has satisfied
me that too little regard is paid to
the preservation of health at this criti-
cal period of life, and that, by proper
management during the transition
from adolescence to maturity, many
who now fall vietims might be saved.
The statistical returns of large towns
shew, that, especially in the male sex, the
period between seventeen and twenty-
four years of ageis really, as described
by a late careful investigator of the
laws of mortality, “ one of restlessness,
toil, and danger ; the human faculties
are then exercised to the utmost, and
life is more freely expended than at
any other season.”* Taking Paris for
an example, we find that, according to
the census of 1816, the population of
this ity included between—

@ On the Natural and Mathematical
Laws concerning Population, Vitality, and
Mortality. Dy Francis Corbaux. P. 92.
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218 EXCESS OF MALE MORTALITY IN YOUTH.

10& 16 years of age. 15 & 20 years of age.
" —

9 & 25 years of age. 25 & 30 years of age.

U

— o —

M.22.995 F.94,873.  M.82,691, F.357%4.

while the mortality was as follows :—

i e —— —

M. 26,582, F. 80,878, ML 27,019, F. &5,957.

Betwoen |
10—=15.

20—25. F| 25—20.

Males
Females,
Anles

Females,

PR
l_ﬁ
1312

— _.l__

1512 189

1818 221 Eﬂ-ii

174| 823 964/ 410[ 342| 203 436]
1813| 146) 140|| 439| 234/ 553| 307 | 314 400
1814| 210| 2001198 322(1060| 393 555 456
1815| 182| 182/ 314/ 266 331 447 312| 396
1816| 144 188! 255 293 286 581)| 230 362
18171 238 268k 431 3s8] 609 455 358! 436
103| 409|| 451| 462 280 465

1328|1376 (3363:2296(|3700/2787 |2342,2951

This table, which is eompiled from
a French journal,® shews a remarkable
increase in the number of deaths be-
tween 15 and 20, over those between
10 and 15 ; and again another increase
in the male mortality in those between
20 and 25 over those between 25 and
30. In the females, from ecircum-
stances which it is unnecessary to
explain here, the period of increased
mortality extends to 30 years of age.

These statistics, especially when the
excess of female population is borne in
mind, place in a striking point of
view the dangers of the state of tran-
gition from youth to manhood, espe-
cially amidst the temptations of a
luxurious eapital ; and the necessity of
attempting, by early instruction and
timely prudence, to protect the young
against the numerous causes of disease
which then come into active and fatal
operation. They ought also to serve
as a warning to those who, in the
spring-time of life, are inclined to trust
implicitly for their safety to the
strength of a good eonstitution, and to
despise the prudence which dictates
the avoidance of unnecessary exposure,

# Annales d'Hygiéne Publique, July 1850,

And they shew, in a manner not less
forcible, the evils consequent on war, ||
in the high male mortality of the year ||
1814, when Paris was occupied by the
allied forces.

The early maximum of mortality in
the male sex, especially in cities, is
explicable by the fact, that it is at the |}
approach of manhood, when both mind ||
and body are in a state of transitiom,
that dissipation is most indulged in,
and presses with its deadliest force, ||
Many delicate youths are carried off, {|
who would have escaped without in- |
jury, if they could have been persuaded ||
to act with prudence during these two ||
or three critical years. Many, I am |
constrained to say, first learn the |
means of their destruction in boarding- |
schools and places of publie resort, and
that often when no mischief is sus-
pected by their respectable teachers.
Un this topic, however, the non-pro-
fessional character of the present work
Ea::rsludua me from entering into de-

There is another requisite for the |
permanent health of the lungs, to
which sufficient weight is far from
being attached in society, and which |
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I can searcely urge too strongly upon
the attention of parents and the guar-
dians of the young, as well as of the
young themselves. I allude to the
|| influence of the original constitution
of the lungs.

| Universal experience shows that the
|| ordinary assimilating processes act by
fashioning the nutritive material se-
cording to certain laws received from
the model or ancestor. The germ of
the Hindoo or Negro receives from the
parent certain immutable specific cha-
{| racters, and is invariably developed
| into a Hindoo or Negro ; and according
{| to precisely analogous, though more
|| mutable laws, the germ derived from
consumptive parents is developed into
{| an individual liable to consumption.
| This truth is practically recognised
| by insurance companies, which reject,
| without hesitation, individuals whose
parents died of this disease. But in
| consumption, the type according to
which the nutritive material is fa-
shioned, is less determined and specific
than in the Hindoo or Negro, because
in this latter instance the variation of’
| the type is not one of disease ; whereas
in consumption it is a variation from
& normal standard, which the inherent
powers of the system are continually
striving to overcome, If, therefore, an
individual of a consumptive family be
in cireumstances extremely
favourable to health, the tendency to
the disease may be conguered; but if
foul air, excess or deficiency of diet,
or the abuse of stimulants be allowed
| to impair the nutritive powers, a de-
praved condition of the blood then

| ensues, which most eertainly
| into consumption. Accordingly, no
| fact in medicine is better established
| than that which proves the hereditary
transmission from parents to children
| of a constitutional liability to pulmo-
| nary disease, and especially to con-
| sumption; yet no condition is less
| attended to in forming matrimonial
| engagements. The children of scrofu-
| lous and consumptive parents are
| generally precocious, and their minds
| being early matured, they engage
| early in the business of life, and often
| enter the married state before their

bodily frame has had time to eonsoli-
date. For a few years, everything
seems to go on prosperously, and a
numerous family gathers around them.
All at onee, however, even while youth
remains, their physical powers begin
to give way, and they drop prema-
turely into the grave, exhausted by
consumption, and leaving children
behind them, destined in all proba-
bility either to be cut off as they ap-
proach maturity, or to run through
the same delusive and fatal career.
Many examples of this kind might
be pointed out among the higher
classes of society, who are not re-
strained from following their predo-
minant inclinations by any necessity
of seeking subsistence in professional
pursuits. And many instances might
be referred to, in which no regard was
shewn to the manifest existence of the
same disposition in the family of either
parent, and in which, consequently,
the married state was embittered
either by barrenness, which is then the
most favourable result, or by the pre-
valence of disease and delicacy in the
progeny. It may not be easy to en-
force upon the young and inexperi-
enced the requisite degree of attention
to these circumstances; but surely
education, especially when backed by
example, might do much, if the young
were properly instructed at an early
period in the leading facts and prin-
ciples of the human constitution,
Where hereditary precocity and deli-
cacy of frame exist, marringe, instead
of being hastened, ought invariably
to be delayed at least till the fullest
maturity and consolidation of the sys-
tem ; otherwise the eonsequences will
be equally unhappy for the individual
and for his progeny. From the fact
of the large number of young married
le who suffer from consumption, Dr
Walshe* inferred that there is a greater
* proneness to early marriage” among
the consumptive of both sexes; but
the reasons above stated seem to us to
render it more probable that a “ greater
proneness to consumption” among the

? First Medical Report of the Hospital
for Consumption.
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early married of both sexes is the cor-
rect inference from the fact referred
to. During growth and for a consi-
derable time afterwards, the constitu-
tion is still imperfect even in healthy
subjects, and wants the enduring
strength which it acquires in mature
age, and the possession of which
marks the period which Nature has
fixed for the exercise of the funetions
of reproduction. Many young people
of both sexes fall sacrifices to early
marriage, who might have withstood
the ordinary risks of life, and lived
together in happiness, if they had de-
| layed their union for a few years, and
allowed time for the consolidation of
their constitutions. These remarks
are confirmed by the returns of the
French army, which shew that the
young reeruits, who join at 20, are

influences than older soldiers whose
systemshave becomeconsolidated. Dur-
ing the first years of service the mor-
,tality amounts to 7} per cent., during
the second to G} per cent., and gra-
dually decreases to 2 per cent. during
the sixth and seventh years®

I have urged this point strongly,
because hereditary predisposition is,
avowedly and beyond all doubt, a fre-
i quent source of the more serious forms
of pulmonary disease, and it would be
warse than folly to allow past and pain-
ful experience to go for nothing. Medi-
cal men have much in their power in
| preventing such violations of the laws
of the Creator, at least where they are
regarded, as they should always be,
as the friends not less than the pro-
feseional advisers of the family. An
instructive example of the influence of
the mother on the health of progeny
is afforded by the relative mortality
of Jewish and Christian infants in
Prussia. Jewesses there seldom work
in factories, and least of all when
pregnant, or ]la\'il':g the care of very
young children. 'This eustom gives
the Jewish population such an advan-
tage in point of health, that where-
as in .every 100,000 Christians born,

& Annnles d’Hygiéne Publique, April
| 1849, p. 292,
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much less able to withstand injurious |

——r

there are 3569 still-born, there are
only 2524 in the same number of the
Jews ; while out of 100,000 infants
of Christian parentage, 17,413 die in
the first year, but only 12,935 in
100,000 of the Jewish race.t

In connection with this subject, I
may mention that Sir James Clark has
the merit of having drawn attention
to the important fact, that a state of
impaired health in the parent, whether
constitutional or acquired, and particu-
larly if caused by imperfect digestion
and assimilation, is as productive of a
tendency to scrofula and consumption
in the children as if it had descended
by hereditary transmission. If pa-
rents in general were duly impressed
with the truth and bearing of this
fact, many of them might be induced,
on account of their children, to take
that rational care of their own health
which they seem to be incapable of
doing for their own sake.

The last requisite for the health of
the lungs which I need mention here
is a due supply of vich and healthy
blood. When, from defective food, or
impaired digestion, the blood is im-
poverished in quality, and rendered
unfit for adequate nutrition, the lungs
speedily suffer, and that often to a
fatal extent. SBo certain iz this faet,
that, in the lower animals, tubercles
(the cause of incurable consumption)
can be produced in the lungs to almost
any extent, by withholding a suficiency
of nowrishing food, and by cauwsing them
to breathe a vitiated atmosphere. The
same eircumstances operate to a la-
mentable extent among the poorly fed
population of our manufacturing
towns ; whereas it is proverbial that
butchers—a class of men who eat ani- |
mal food twice or thrice a day, and
live much in the open air—are almost
exempt from pulmonary consumption.
Among the higher classes, again, the
blood is impoverished, and the lun
are injured, not from want of food,
but from want of the power of ade-
quately  digesting it; and hence we

t Annales d'Hygiéne Publique, July
1350, p. 23. |
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“ dyspeptic phthisis,” as it is called, or

regularly adhered to in society, are
the chief sources of many of these
evils.

The ultimate end of digestion, it
ought ever to be remembered, is to
prepare the vital fluid from which all
the organs of the body are formed;
and the blood cannot be duly elaborated
without a free and copious supply of
oxygen being presented to it in the
lungs. In this country, exercise is sel-
dom taken by the upper classes after
dinner; and,consequently, the produet
of the digestion of the principal meal
of the day does not receive the supply
of oxygen requisite for its conversion
into perfect blood. This, we believe,
is one of the chief causes of gout, and

assimilation; and hence one of the ad-
vantages of an early dinner is its allow-
ing time for exercise in the open air,
after digestion has advanced a certain
way—in order that the new materials
of the blood may be perfectly assimi-
lated, and thus that depraved condi-
tion of the nutritive material which
induces tubercles and other diseased
products may be guarded against.
Before quitting this important sub-
jeet, I may add another word of ad-
vice, in regard to those who are pre-
disposed to consumption or weakness
of the chest. Assoon asactive growth
commences, permanent benefit may be
derived from removal, for a few years,
to a milder and less variable climate.

noonday of life, might live for years
ness, were they sent abroad before the

its unequivocal commencement.
previous delicacy, whence the suscep-
tibility to colds and pulmonary affec-
tions arises, ought to attract the ear-
liest attention, and excite the most

simply * consumption from bad diges- |

The late hours, heavy meals, |
and deficient exercise, which are so |
generally complained of, but still so

find, in every treatise on consump- |r If it be allowed to make progress till
tion, a section devoted specially to consumption has commenced, medicine

may come armed with its most power-
ful remedies, and directed by the most
consummate skill ; but it will too often
come in vain. The rage which now
prevails for mere intellectual educa-

' tion, and the utter neglect of the bo-

dily health, to which it leads, is too
often carried so far as to be a curse
rather than a blessing; and till its

| fury be moderated by an inerease of

- ment of consumption.

other diseases dependent on imperfect

good sense in the parents, great mis-_
chief must, I fear, continue to ensue.

I cannot conclude this chapter with-
out again referring the reader to Sir
James Clark’s work on Consumption
and Scrofula, as affording, I may al-
most say for the first time, a compre-
hensive, philosophical, and practical
view of the causes, nature, and treat-
The able au-
thor has not, it is true, greatly ex-
tended our power over that fatal dis-
ease in its most advanced periods;
but he has done more to throw light
upon its causes, to obviate its develop-
ment, and to arrest it in its incipient
stages, than any author with whose

- writings I am acquainted.

in the enjoyment of health and useful- |

| appearance of disease, instead of u.;'::ltr .
he |

Many who are sent abroad only to die |
painfully in a foreign land, in the

CHAPTER XII.

THE BRAIN AND NERVES CONSIDERED
IN RELATION TO THE REST 0F THE
BODY AND TO THE MENTAL FACUL-
TIES.

Tue more earefully we investigate
the nature and objects of the human
constitution, it becomes only the more
evident that THE MIND, which feels,
and perceives, and thinks, and directs,
is, so to speak, the truly human or
characteristic portion of our being,
and that the whole corporeal frame is
constructed with direct reference to
its properties and wants ; or, in other
words, that subservience to the purposes
of the mind is the fundamental principle
on which the bodiy organism has been

persevering efforts for its removal. | jashioned.

|
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THE MIND THE RULING PRINCIPLE.

Placed as we are in a material
world, acted upon at every moment of
our lives by material objects, and re-
quiring to act upon them in return, a
material o ism is indispensable for
the operations of mind. Accordingly,
we know mind only as it exists and
acts daring life in combination with
the living organism, and can no more
form a conception of its abstract
qualities as disjoined from the body
than we can of the prineciple of gravi-
tation as separated from matter.

Palpable and undeniable as this
great truth is, and universally as it is
admitted in the abstract, there is, and
always has been, a strange tendency
in mankind to shrink from its con-
templation as a practieal proposition,
and from aceepling its legitimate con-
sequences. Not remembering that, if
it be so, “the thing is of God,” and
therefore good, many have entertained
an apprehension that if the mind be
admitted to be under the influence of
the organism during life, its eternal
existence must be thereby rendered
doubtful. But such a fear displays a
lamentable distrust of the omnipotence
and wisdom of God. If, in the first
place, the evidence be sufficient to de-
monstrate the fact that, during life,
the mind acts by means of, and is acted
upon by, material organs, we have no
choice but to believe it, and to make

| the most of it for our own advantage.

To shut our eyes to the perception of
it, or our understandings to its con-
sequences, cannot alter the reality, or
undo that which God has seen right
to ordain. If, again, we reject the
fact, on the ground that it implies the
impossibility of continued existence

_in another world, our distrust becomes

mixed up with the grossest presump-
tion which a fallible creature can shew
towards its infallible Creator. Reason
tells nus that the future destiny of the
mind or soul depends whelly on the
will or fiat of the Almighty, and not
in the very least on its own nature or
essenee, Whether material or imma-

. terial, it is equally capable of either
! recei \-ing or not rﬂﬁﬂi‘l’il‘lg at His hands

| an eternity of existence.

b

Individually, therefore, I attach no

importance to this long-agitated ques-
tion, but rely with unshaken eons

on God having given to the human
being, in mind as in body, that con-
stitution which He saw to be best fitted
to his destiny, whatever this may be.

As, then, every faculty or quality,
by which man is distinguished from
the rest of the animal creation, is pos-
segsed, and acts, in immediate connec-
tion with some corresponding pecu-
liarity of organization, it follows that
the structure of the human being must
be as superior to that of the lower
animals as the elevated qualities of
man are to the instinets and limited
capacities of the brutes. Toascertain
how far this inference is well founded,
let us shortly inquire what the quali-
ties are by which man is characterised,
and with what parts of the erganism
these qualities are more immediately
connected. ;

For the elucidation of the first point,
we have only to reflect upon what
passes through the mind when we wish
to form or to communicate a correet
opinion of any historical personage or
private friend whose worth and charac-
ter we are anxious to see duly appre-
ciated by others, Instinctively we
fix at once upon the QUALITIES oF
THE MIND—the peculiar combination
of affections and moral and intellectual
excellencies which we believe him to
possess—ag constituting the features
which distinguish him from other men,
and give him a claim to our regard.
Knowing mind in this world only as
it exists in connection with the living
organism, we, no doubt, always asso-
ciate these mental endowments” with
some form of body and peculiarity of
features; but in the very act of doing
80, we are still perfeetly conscious that
it is the stamp of mind imprinted on
them which constitutes their chief at-
traction, and which, more than any
merely physieal advantage, gives to
man his acknowledged superiority over
the rest of the animal kingdom. Ae-
cordingly, when we warmly recom-
mend one friend to another, we never
think of saying, Love him beeanse he
15 8ix feet high, or beeanse he has o
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Roman nose, a Grecian mouth, fine
| eyes, or a well turned limb. Allowing
4 I advantages (which
/Il in themselves are not to be despised)
jl| to make their own impression, we in-
| stinctively feel that they constitute a
| very unstable foundation for esteem
| and confidence, and rest our claims on
his intelligence, prudence, benevo-
lence, and integrity; certain that, if
we sncceed in establishing the dntel-
fectwal and moral cxecellence of our
friend, we shall serve him far more
-effectually than if we could prove him
| to possess the grace and symmetry of
| an Apollo or an Adonis.
. The mind being thus the ruling
| gndph or power for the use of which
|| whole bodily organism has been
designed, it follows, that, whatever
|| injury the body may sustain in other
s0 long as those of it
|| which minister directly to the intel-
|| lectual and moral faculties remain en-
}l| tire and in health, the human being
|| will continue in undiminished
- sion of all the qualities for which we
§| really value him, and by which he is
- from creatures of a lower
1 | Thus, a person may be born
./ fll| without arms or legs, be almost as in-
eapable of loeomotion, and even more
M| incapable of supplying his own wants,
(fll than the eyster within its shell, and
- t excel in every moral and intel-
ual attribute for which humanity
is pri So also a friend may lose
one or more of his limbs, or his body
be disfigured by accident or disense;
but while his mind remains, with its
affections as warm, its moral feelings
as active and pure, and its intellectual
powers as vigorous as before, we re-
cognise his identity, love him with the
game ardour, rely upon him with the
same unfaltering constancy, and rate
his worth as highly, as when his form
was distinguished for its symmetry,
and every motion for its gracefulness
and ense.—8ince this remark was
written, a beautiful example of its
truth has appeared in the newspapers,
“under the not inappropriate title of an
e jsite Anecdote of Woman's Affec-
tion.”” It iz stated that * Sir Robert
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squadron in the battle of Lake Erie,
was fearfully mutilated by the wounds
he received in that action, having lost
his right arm and one of his legs.
Previously to his leaving England, he
was engaged to a young lady, to whom
he was most tenderly attached. Feel-
ing acutely, on his return, that he was
a mere wreck, he sent a friend to the
lady, informing her of his mutilated
condition, and generously offering to
release her from her engagement.
‘Tell him," replied the noble girl,
¢ that T will joufully marry him, if he
only has enough of body left to hold his
soul 1* " The appositeness of this illus-
tration is too obvious to require any
comment.

In cases of disease it is truly as-
tonishing how much of animal exist-
ence may occasionally be destroyed,
leaving an intelligent being encased,
as it were, in a living tomb. Of such
cases the following instance related by
M. Keratry is one of the most remark-
able on record. *There is now living,”
he says, “in the department of the
Isle and Vilaine, a person who, having
been blind for ten years, lost also the
sense of hearing, and in a little time

afterwards became almost universally |

paralytic. He was entirely deprived
of the use of his arms, legs, thighs, and
of the whole exterior surface of the
body, with the exception of a part of
the face ; but the power of speech, and
the functions of respiration, circula-
tion, and digestion remained. Under
these deplorable circumstances he is
not wholly without consolation ; for a
sort of intercourse is preserved with
his family and friends, by means of
characters traced on that part which
still retains its sensibility, and in this
state of unexampled misery he retains,
in some degree, the distinguishing
character of man—intelligence.”*

If, then, the mind be the directing
power for the use of which the bodily
organism was originally designed by
the omniscient (‘reator, and if the
limbs, which act as the executors of
its will, may be removed or rendered

* Iir Cooke on Palsy, a8 guoted by Dr
Graves, Clin, Lect., vol. i, p. 300,

Barelay, who ecommanded the British

-
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incapable of action, and yet the powers
and capacities of the mind itself re-
main unimpaired, it necessarily fol-
lows that these parts cannot be di-
rectly essential to its integrity, and
that for the various purposes of per-
ception, thought, and feeling, the mind
must be in immediate connection with
some other portion of the body, which
not only remains entire amidst so
much destruction, but also must be so
placed and so constituted as to main-
tain a communication with, and ex-
ercise an influence upon, all other
parts of the body. Such accordingly
is the fact, and by universal consent
THE BRAIN is now admitted to be
the immediate organ of the mind—
the seat of emotion, perception, and
thought ; and the nerves which connect
it with the rest of the body are ascer-
tained to be the means by which it
maintains its communication with the
external world, and exereises an in-
fluence over all the other functions.
Hence the deep interest which attaches
to the study of the nervous system, and
which renders an accurate acquaint-
ance with its funections and laws of
action so useful to every one engaged
in the great work of human improve-
ment.

To many of my readers it may seem
needless to enforce, at so much length,
a proposition which, in its abstract
form, nobody thinks of denying ; but
unfortunately, there is a vital differ-
ence between admitting theordtically
that the mental powers cannot act
during life except through the me-
dium of their appropriate organs,
and adopting the same great truth as
a practical principle, to be applied in
the daily conduct of life, and in the
education and general treatment of
the young. Turn where we will, to
the best authors on education, to the
most highly gifted and experienced
of our physicians and teachers, and
to the purest and most sincere among
the moral and religious guides of the
young, we find (with a few honour-
able exceptions) each and all of them
thinking and acting as if the minds
under their charge were, even in this
life, abstract and separate entities, en-

tirely independent of the influence of
the body. They study the mind and try
to discover its laws, altogether with-
out regard to the properties of the
living organism with which God has
connected it. In so doing they pro-
ceed much in the same way as if, in
physics, we were to investigate the
nature and laws of calorie, without
paying any regard to the properties
and modifying influence of the bodies
in combination with which alone
caloric can come under the cognizance
of our semses; and yet we are daily -
surrounded by the mest conclusive
and even startling evidence that the
mental functions are as immediately
affected by the condition of the organs
which execute them, as the action of
caloric is by the properties of the ob-
jects with which it is combined.

If, then, we really wish to obtain
consistent and useful results in the
investigation of mind, this is not the
way in which we ought to proceed.
As we cannot alter the constitution
which God bas given us, it behoves
us to study its nature and laws as He
has presented it to us, combined with
and influenced by a living organism,
—in short, to follow the same course
which has been so successfully pur-
sued in our researches into other de-
partments of science. It is long since
Bacon demonstrated that the inductive
method of inguiry is the only one
which can avail us; and since mere
speculation on mind has been tried
for two thousand years, and tried in
vain, why should we be longer deter-
red from entering upon the only path
which can lead to success in the in-
vestigation of wmental, as well as of
physical nature ?

In inquiring into the mutual rela-
tions of the mind and body, the great
leading fact which ought never to be
lost sight of is, that one part of the
organism—namely, the brain—is di-
rectly appropriated to what may be
called the central or internal opera-
tions of mind, such as perception,
emotion, thought, and judgment ; and
that other parts—the muscles and
bones, or organs of woluntary motion
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—are appropriated to what may be
called its external operations, viz,,
executing externally the commands
of the will. Palpable as the distine-
tion between these two classes of
operations is, it has, strange to say,
been often overlooked ; and hence
certain philosophers have gravely con-
tended that man owes all his mental
superiority to the perfection of his
hands. The propounders of this most
untenable doctrine overlook the fact,
that the hands are useful only in pro-
portion to the intelligence and skill
of the mind which directs them, and
that the well-formed hands of an idiot
are of no advantage to him, and im-
part to him none of the mental power
of which he stands so much in need.
Accordingly, the more carefully we
inquire, the more certain will it ap-
pear that it is not by any perfection
of the merely secondary instruments
of voluntary motion, but by the su-
- periority of mind in concomitance
with superiority of brain, that man is
distinguished from all other animals.
It is the mind which is the truly
haman portion of our being ; and in
man the mind is conjoined with a
more perfect and complicated brain
than we discover in other animals,
simply because he is remarkable above
|| them all for the variety and extent of
the faculties with which he is endowed.
It is true that he possesses executive
instruments, also far superior to those
of other creatures; but it is not to
these he owes his high position in the
scale of creation, They are given
him only to place him in harmony
with his own elevated mind; and if
the instruments which it employs to
effect its purposes were not perfect in
|| proportion, he would be constantly
fretting under the conception of plans
and designs which he had not the
means of either fulfilling or com-
municating—and this would form a
singular exception to the wisdom and
benevolence displayed in all the other
works of God. _
The same subservience of the organ-
_ism to the capacities and instincts is
observable throughout the whole ani-
mal kingdom. In proportion as the
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intelligence of an animal is limited
and its instincts are few, its brain is
observed to be simple and rude, and
its executive instruments correspond-
ingly few and imperfect. The brain i
and the four legs and cloven feet of
the sheep, for example, are in exact
accordance with its limited faculties
and desires ; whereas, had they been
joined to reasoning powers and moral
sentiments like man’s, what a miser-
able incongruity would have been the
result! Or even supposing the form
of the sheep to have been conferred
upon a creature possessing the brain
and ferocious impulses of the tiger,
speedy destruction must have been
its inevitable end. In like manner,
if the towering instincts of the eagle
had been united to the long legs and
small wings of the ostrich, how utterly
incongruous would the gift have been!
Throughout the whole animal crea-
tion, accordingly, we find the bodily
structure snvariably foshioned accord-
tng to the instincts and kind of intelli-
gence with which each species is en-
dowed. If the antelope bounds over
the plain with the speed of a race-
horse, it is not merely because it has
long legs; but it has long legs and
great activity to enable it to obey and
live in harmony with its own natural
instinets. If along with its present
form and activity it had possessed the
instinets of the sloth, and been doomed
to remain upon a single tree till it
had eaten up all the leaves, it would
have been the most miserable of ani-
mals ; and again, if the sloth, with
its present form, were suddenly en-
dowed with the instincts of the ante-
lope, and impelled to scour the plain
in search of food, it also would be
a most wretched creature, because its
claws and limbs are fashioned for
climbing and holding fast, and not at
all for running, Or, fo pursue the
parallel to an extreme, if the oyster,
which has neither legs nor arms, be-
cause it has no sphere of action be-
yond its shell, and no faculties im-
pelling it to change its place, were
to become endowed with a human
mind and feelings, in what a condi-
P




226

RELATION OF MIND TO ORGANS OF NUTRITION.

tion would it be placed ! and on the
other hand, if the human body were
animated only by the instincts of an
oyster, what would become of all its
admirable and complicated mechan-
ism, and of the bappiness of man ?

Having thus shewn that subser-
vience to the purposes of the mind is
the fundamental principle on which
the bodily organism has been designed
and constructed, I shall add a few re-
marks concerning the only remaining
group of organs required to complete
the animal frame, and which are but
indirectly essential to the mental fune-
tions—I ‘allude to those by which
nutrition is carried on, and the life
of the whole body sustained. In one
respect, these stand in much the same
relation to the immediate organs of
the mind that the steam in a steam-

ine does to the executive machi-
nery. 'The epinning-jenny is the
direet producer of the thread ; but
without the essential though indirect
aid of the steam to keep it in action,
it would be utterly unavailing for
any useful purpose. In like manner
the brain is the immediate source of
emotion and thought, but withput the
organs of nutrition to sustain it in
life and activity, it would speedily
become an inert and useless encum-
brance.

This dependence of * the nervous
system on nutrition is capable of direct
proof. The medulla oblongata, which,
as we have seen (pp. 113, 160), is the
nervous centre of respiration, receives
its supply of blood through the verte-
bral arteries. When these are com-

ressed, as was done by Sir Astley

ooper in his experiments on rabbits,
respiration is almost instantaneously
suspended : but, on removal of the
pressure, if not too long continued, the
animal makes a convulsive inspiration,
and gradually recovers.

In accordance with this special dif-
ference of purpose, these two groups
of functions are appropriately enough
termed the enimal and the organic
functions; because, while sensation,
emotion, and thought, are peculiar to
animals, nutrition and life are common

to Dboth animals and v |
whenece, indeed, the latter are also not |||
unfrequently termed the wvegetative |||
functions. So very distinct are they [}
in nature, that even in man the organic |
functions may continueafterall thought [
and consciousness are destroyed.
From this general analysis, the
reader will now be aware that the ||
human body includes the following
distinet groups of organs, each charged
with its own special functions:—1lst,
the great nervous centres, {.¢. the brain
and spinal cord; 2dly, the organs of
the five senses, including the peripheral
expansion of the nervous system, by |
means of which all external impres-
sions are received ; 3dly, the apparatus
of motion for executing the behests |
of the mind; and 4thly, the organs for
the nutrition of the body, namely, ||
those of digestion, circulation, and
respiration. The first three constitute
the organs of the animal functions, the
fourth (together with the reproductive
apparatus)thoseof the organic or vege-
tative functions ; and this division is, so
far, appropriate, inasmuch as the vege-
tative funetions are carried on inde-
pendently of the will, and in a great
measure without our consciousness,
But it must not thence be inferred that
they are independent of nervous in-
fluence; on the contrary, we shall see
as we proceed, thatevery funetion of the
body is more or less under its control.

—

The nervous system is extremely
complex, both in structure and fune-
tion; bat it may be described in a
general way as central masses and
peripllfkaldaxlmmiurnn of nervous mat-
ter, linked together by connecti
cords ealled nerves, .  h

The principil nervous centres are.
the brain and spinal cord, which are
frequently described under the com-
mon title of the cerebro-spinal awis.
But both the brain and spinal cord are
compound organs, consi of con-
geries of ganglia, or foci for the gene-
ration of distinet nervous influen .
each of which is charged with its own ||
particularfunctions. Thus, the brain is ;1
the organ of the various intellectualand ||
emotional faculties, and of conscions- ||

|
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ness and volition; while the spinal
cord is the organ of the automatie
functions which do not require con-
sciousness or volition, and also the
instrument by which the mandates of
the will are transmitted to the mus-
cles.

On examining a section of any
nervous centre we find it to be com-
posed of two distinet kinds of nervous
matter, which, from their appearance,
are ganarn.l!;r described as the grey
and the white substances. Under the

'.mpla that intellectual

microscope the former is seen to con-
sist principally of minute vesicular or
cellular bodies, and the latter of fine
tubules or fibres; and hence, in the
language of modern physiology, they
are commonly designated the vesicular
or cellular, and the jfibrouws, nervous
substances,

These two substances are subservient
o very different purposes—the former
being the generator, the latter the con-
| ductor of the nervous influence. The

cellular matter is the characteristic
. feature of a nervous centre; wher-
ever it is found, there nervous force
originates—and the amount of force
developed is commensurate with the
. quantity of cellular matter. The
fibrous or white matter links the va-
rious seattered masses of grey cellular
matter together, brings them into inti-
mate communication with each other,
and forms with them those wonderful
-complex organs, the brain and spinal
cord. We see, then, that cellular mat-
ter is the source of all nervous power ;
but physiologists have not yet attained
‘the remotest idea on what it depends
‘that different wvarieties of nervous
issue from different collections
- of cellular matter; how it is, for ex-
er is con-
| nected with the cellular matter of the
' anterior lobe of the brain, and respira-
‘tory power with that of the medulla
Jﬂhh
The recent investigations of Profes-

'in different partsof
seem to throw a

sor Kolliker of Wiirzburg, however,

by shewing that thenervous cells differ

the nervous centres,
of light even

upon this obscure department of phy-

siology, and to point the way to a new

epoch in the history of our knowledge
of the nervous system.* If, with im-
proved methods of investigation, phy-
siologists shall diseover that one kind
of cell is characteristic of a centre of
motion, and another kind of a centre
of sensation—that one kind oecurs in-
variably in the anterior lobes, and an-
other in the posterior lobes of the brain
—we shall obviously obtain a new
power, which will not only establish
on a firm basis the knowledge already
possessed, but probably lead to disco-
veries which hitherto have hardly been
hoped for.

In addition to the t nervous
centres, or brain and spinal cord, we

find a number of small nervous cen-

tres in different parts of the body,
but principally in the thorax and ab-
domen. These bodies, called the gan-
alia of the sympathetic systew, are about
the size of peas or beans, and are gene-
rally“supposed to be connected with
the functions of nutrition. We shall
return to their consideration in a sub-
sequent chapter, and in the mean time
confine our attention to the nervous
centres which compose the brain and
spinal cord.

It has already been observed that
the existing knowledge of the nervous
gystem is very far from being  com-
plete. The nervous system is knewn
to be eomposgd of a mngeries_nf dis-
tinet ganglia, each having its peculiar
function; but, asjust mentioned, we are
as yet totally ig‘nurant on what variety
of structure this difference of funetion
depends. Nor, with the exception per-
haps of the nervous centre of respira-
tion, can we mark the limits of any

articular ganglion, or shew that cer-
1I:]a.in functigglsl are strictly confined to
certain portions of nervous substance.
Accordingly, great uncertainty still
prevails as to the functions of certain
parts of the brain. But it would be en-

tirely foreign tunurpreaent purpose to
enter upon a discussion of the various
theories that have from time to time
been brought forward r ing them,

and indeed we could not do so withouat

‘premising a variety of anatomical and

# Mikroskopische Anatomie. Leipzig, 1850,

-—
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physiological details, which would per-
plex rather than instruct the general
reader. At the same time, it is highly
desirable that some notion should be
formed of the wonderful mechanism of
the great centres of the nervous systeim,
—structures which appear more and
more wonderful the longer they are
contemplated. Indeed no study is
capable of conveying a higher idea of
the surpassing wisdom of the Creator.
Of all the other functions of the body
we shall possibly, in the course of
time, acquire o thorough comprehen-
gsion. We can, without any great
stretch of imagination, follow the con-
version of the food into the tissues of
the body, and conceive the transfor-
mation of these again into the various
excretions. We can form a plausible
theory of the origin of the animal heat,
and of the use of the perspiration in
regulating it; but we become lost in
wonder when attempting to penetrate
the mysteries of the functions of the
nervous system. We cannot conceive,
even in the remotest manner, in what
way the brain—a compound of water,
albumen, fat, and phosphate salts—
operates in the generating of thought,
accumulating of knowledge, and stor-
ing of it up as in a granary to be pro-
duced again at will, perhaps scores of
years after the time of itz acqui-
sition. How is it that a slight de-
gree of pressure on this organ can
in a moment obliterate the slowly
acquired knowledge of a lifetime, and
straightway convert the man of mighty
genius into a drivelling idiot? We
cannot tell ; we simply know the fact,
and bow in humility and adoration
before the great Being, by whom we
have been so wonderfully and fearfully
made, Observation and experience
teach us that on the brain depends our
power to think and will—to hear, to
see, tp taste, to smell—in short, our
consciousness; and that without it no
conscious existence is ever found., It
is the organ of the mind—the endow-
ment by which we are raised to the
position of moral, intellectual, and
responsible beings.

Such, then, being the important
functions of the brain, it becomes a

matter of the most vital importance to
the corporeal and mental wellbeing of
man, that this instrument should be
preserved in the highest state of effi-
ciency and health; which can be ac-
complished only through strict obser-
vance of those physiological laws to
which his body has been subjected.
For this purpose some general know-
ledge of the anatomy and physiology
of the great nervous centres will prove
highly useful ; and this we shall now
endeavour to give—avoiding, for the
reasons already stated, as much as pos-
sible all technical details.

The BRALN, in the widest significa-
tion of the word, is that large organised
mass which, along with its enveloping
membranes, completely fills the cavity
of the skull. Its structure is so com-
plicated that less is known of it than
of that of almost any other organ, as
hitherto it has bafiled the skill and
perseverance of our most patient in-
vestigators. The cause of this igno-
rance is partly the minuteness of the
differences which give distinet func-
tions to different nervous regions, and
partly the peculiar nature of the
nervous force, Thus, while the liver,
the kidneys, and the various other
glands, secrete material products
which are palpable to our senses, and
capable of being submitted to physi-
cal tests, thereby giving us certain
evident data for the comparison of
their structure with their functions,
we are left totally without such assist-
ance in the study of the brain. The
mental operations are imperceptible ;
we have no means of physically recog-
nising their existence—and hence we
cannot bring structure and funetion
into the same juxtaposition as where
the product is sensible.
therefore be entirely out of place to
attempt to describe the brain here, far-
ther than by stating generally its prin-
cipal divisions. On sawing off the
upper half of the skull horizontally,
andremoving the firm toughmembrane
called the dura mater, which adheres
closely to its inner or concave surface,
the cerebrum or brain proper presents
itself, marked on the surface with a

It would |

great variety of undulating windings
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probably of use in preventing the
Blood from being impelled with too

great force against the delicate tissue
of the organ.

A thirgdﬁ::wering, called the arach-
noid membrane, from its ﬁnenes.a Te-
sembling that of a spider’s web, is in-

Fig.

terposed between the other two, and
is flﬂgmﬂy the seat of disease.
On examining the convolutions in
different brains, they are found to
vary a good deal in mumber, size,
depth, and general appearance. In
the various regions of the same brain

15.

they are also different, but preserve

the same general aspect. Thus, they
are always small and numerous in the
anterior lobe, larger and deeper in
the middle, and still larger in the
posterior. The depth to which they
penetrate may be judged of from their
appearance in fig. 19, representing a
vertical section of the brain.

But besides the cerebrum and cere-
bellum certain other nervous struc-
tures are contained in the skuall, and
form part of what is generally deno-
minated the brain. These are, first,
the medudia oblongata (fiz. 18, € ; and
fig. 19, e ¢ c), which is the name be-
stowed upon the upper portion of the
spinal cord, and which extends up-
wards from the point where it enters
the eranium (fig. 19, 47), till it passes
into the crura of the cercbrum (g),
being latterly ecovered by the Pons
Varolii or mesocephale (fig. 18, I), and

fiz. 19, #), which, as we shall pre-
sently see, may be reckoned as part
of the cerebellum. Between the crura
of the cerebrum, which may be
reckoned as the continuation of the
medulla oblongata, and the cerebrum
itself, lie various ganglionic bodies
containing both cellular and fibrous
matter (fig. 19, 34, 35, 37), the prin-
cipal of which are the corpora quad-
rigemina, the optic thalami, and the
striated bodicse. 'These various struc-
tures, besides serving as the means of
communieation between the cerebrum
and spinal cord, are themselves inde-
pendent nervous centres from which
emanate peculiar nervous nowers, and
which, for the sake of simplicity, we
shall comprehend under the common
term of the Cephalic Ganglia.

The remaining part of the nervous
centres is the spinal cord, which is the
continuation of the medulla oblongata




APPENDAGES OF THE BRAIN.

231

1| munieation between the brain and
|| most of the nerves of the body.

marked ; and as it is of importance

that their mutual relations should be

well understood, we have endeavoured,

in the following diagram (fig. 20), to

give a general idea of their relative
tion and extent.

In that diagram, B marks the pos-
terior superior portion of the spinal
cord, which ually increasing in
thickness, 8" insensibly into the
medulla oblongata 1), which may be
described asacontinuation of thespinal
cord with more complicated functions.
It extends under the cerebellum B, to
be continued into the cephalic ganglia
C, and in its course is intimately con-
nected with the fibres of the pons Va-
 prolii, which is here hidden by the
cerebellum. The pons Varolii and
cerebellum may be rudely compared
to a ring—the cerebellum represent-
ing the stone, and the pons the hoop;
while the medulla oblongata may be

downwards, and the means of com- | other, and in the adult

These various divisions of the nor-
|| ¥ous system pass gradually into each

t no
well-defined line of demarcation. In
some of the lower animals, however,
and in the human embryo, the limits
of each division are more clearly

Fig. 19.

likened to the finger. Before enter-
ing the ring, however, the medulla
oblongata gives off numerous fibres
which communicate with the cerebel-
lum (fig. 19, ¢), and in its :
through the ring its longitudinal fibres
and t%a transverse fibres of the pons,
enter into the most intimate connec-
tion.

The hemispheres A A (fig. 20)are sup-
posed to be partially removed, and are
represented as separated from each
other and turned outwards so as to
shew the deeper-lying structures. As
here seen, the hemi constitute
by far the largest of these divi-
sions; bat such is not the case in
the earliest stages of foetal develop-
ml:int, where tr.!:m apir:;l cord, Ilmadullu
oblongata, and cephalie glia, are
ﬂmnfgmad ’I'herehnE:nan& cere-
bellum are later formations gradually
sprouting out from the cephalic gan-

i

|




233

THE BRAIN AND ITS APPENDAGES.

first appe
sist of small ;
filled with water, which is

perfect, are born without the cere-
brum and cerebellum. This fact is of
physiological importance, since it
shews that the nutrition of the body
is mot directly connected with the
presence of these organs; and, as
such infants cry lustily, and readily

that these actions must be dependent
on some other part of the nervous
centres,¥ The convolutions on the sur-
face of the cerebrum do not exist in
the first months of development ; they
are gradually formed as the water is
absorbed, but in certain diseased states,
as that of chronic hydrocephalus,
‘where the head occasionally acquires
an enormous size, the nervous ba

continue distended, and no convolu-
tions are formed. The convolutions
seem therefore to be a provision for

in and medulla oblongata. On their _
ot arance the hE:ﬂsphem con- | deposited as development proceeds. It H{}
of nervous matter | sometimes happens, however, that the |}

gradually | development of the brain is arrest-

take the breast, it shews moreover

| additional nervous matter, which is |

|

absorbed, and its place occupied by ed, and that infants, in other respects |
Fig. 20. i

inereasing the surface of the vesicular
layer or gray matter, without a cor-
responding increase of the size of the
eranium. The wentricles or cavities
which exist in the normal adult brain,
are the remains of the embryonic ner-
VOus sacs.

Considered as a whole, the nervous
system falls, as we have said, into two
great divisions—that of animal and
conscious life, and that of organic and
automatic life. The latter constitutes
the mechanism which, so far as it
can be safely allowed, is under the
control or command of the former,

In fig. 21, which represents a ver-
tieal section of the brain, it will be re-
marked that all the nerves issue from
the cephalie ganglia C, the medulla
oblongata D, or the spinal cord E.
They have no immediate connection
with the cerebrum A, or the cerebel-

* For details of such cases, see Memoirs | 10m B, which, as has been observed in
of the Nervous System, by Dr Marshall | describing the development of the
Hall, p. 16. London, 1837. | brain, may be regarded as adjuncts

=
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to the rest of the nervous system.
The cephalic ganglia, medulla oblon-
ta, and spinal cord, constitute there-
ore the automatic part of the nervous
system which presides over the organic

-

@, the anterior lobe of the cerebrum ; b,
the middle lobe; ¢, the posterior lobe: f,
section of the corpus callosum, which joins
TUnderneath this
transverse Iayer of mervous matter lie the
ventricles of the brain, and portions of the

e

11910 6 ¢

functions by means of the nervous
power generated in it, independently
of the cerebrum and cerebellum, Inthe
automatic brain, then, (under which
designation we shall, for the sake of

Fig. 21.

eephalie ganglia which are overlapped and
partly concealed by the eerebrum.
1; Olfactory nerves ; 2, the eye and opiic
nerve ; =12, the remaining cerelral nerves,
| 80 called from their origin within the cra-
| ninm; 14,15, the tirst two spinal nerves.

brevity, include the cephalic ganglia,
|| the medulla oblongata, and the spinal
cord), are the terminations of all the
nerves. Accordingly, here it is that
stimuli applied to the peripheral ex-
tremities of the nerves are converted
into sensations, though without the
cerebrum these sensations cannot be-
come perceptions.® Sensations differ
in npature according to the func-

? We here nse the term sensation to sig-

| tions of the automatic ecentre in
which the nerve conveying the im-
pression terminates, For example, an
| external stimulus applied to a spinal
'merve produces a change in some
| particular part of the spinal cord,
which is recognised by the brain as
a ‘ common sensation;” and a sti-
mulus applied to the optic or auditory
nerve acts on its special centre, pro-
| ducing changes which the brain re-
cognises as sight or hearing, Thus

nify the mechanical response by the auto- | every part of the automatic centre has

matic brain to a change in the molecularcon-
dition of the sensory nerves. The recog-
nition of this change by the cerebrum im-
plies a consciousness of the sensation, or per-
ception. Inordinary language,the word sen-
sationisfrequently used to denote perception, |

its own peculiar funections, which, in
the spinal cord, are limited to sensa-
tion and motion, but which become
much more complicated in the far
more complicated structures of the me-
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dulla oblongata and cephalic ganglia.
Hence, as will afterwarids be more fully
shewn, it is erroneous to speak of any
particular part of the automatie brain
as the exclusive seat of sensation.
To the continuance of life the inte-
grity of the cerebrum and cerebellum
is of far less importance than the
integrity of the automatic brain; and
we shall see as we proceed that the
first two may be removed from an
animal without the immediate de-
struction of life, while injury to the
medulla oblongata is followed by in-
stantaneous death from the stoppage
of the process of respiration. Inlike
manner the cerebrum and cerebellum
may lose their action in sleep, whereas
the sleep of the automatic brain would
be synonymous with death.

In sleep, the body is confided to the
watchful care of the automatic brain,
and especially of the medulla oblon-
zata and spinal cord. The former,
we have seen, constitutes the nervous
centre of respiration, and it is un-
necessary to enter upon any formal
proof that its action is persistent;
for, were the fact otherwise, the stop-
page of its function would speedily be
followed by death. It is however not
at first sight equally apparent that
the spinal cord is in constant action ;
but consideration of the following
facts will shew that this is really the
case, When treating of the muscular
system, we pointed out (p. 91) that at
all times there is a flow of nervous
power from the spinal cord to the
muscles, which is seen in the firmness
and tone imparted to them even during
sleep, a state contrasting in a marked
manner with the flabbiness they ac-
quire in paralysis. Some animals, of
which the horse is a familiar example,
frequently sleep standing, which they
could not do if a contractile stimulus
did not flow from the spinal cord in-
dependently of the sleeping nervous
centres. We see, moreover, that the
musecle which closes the lower extre-
mity of the intestinal canal retains
its contractile power as completely
during sleep as in the waking state ;
and observations made in disease, as
well as experiments on the lower ani-

mals, prove that this power is depen-
dent on the integrity of the spinal
cord, and does not cease when volun-
tary muscular power is lost.

(On making a transverse section of
the spinal cord, it isseen tobe composed
of an internal gray or cellular nervous
mass, and an external white or fibrous
nervous substance, and thus presents

Fig. 22.

the characters both of an originator
and a conductor of mervous power.
The fibrous white matter, which en-
closes the gray centre, is generally
deseribed as being composed of six
columns, two anterior a «, two pos-
terior b &,and two lateral ¢ ¢. These
various columns, however, are inti-
mately connected together, and can-
not be separated without tearing the
nervous substance. The anterior co-
lumns contain exclusively motor fibres,
which pass from the brain to the
muscles ; while the posterior columns
contain exclusively sensitive fibres,
passing from the different parts of |
the body to the brain. The lateral
columns contain both motor and sensi-
tive fibres, the former lying chiefly
in their anterior, and the latter in
their posterior portions; so that the
spinal cord might be more simply
described as consisting of anterior
motor and posterior sensitive columns,
meeting at the sides, and enclosing a
centre of gray cellular matter, re-
presented by the shaded central part
of the figure, The division into six
eolumns is an arbitrary one—the ideal
separation of the anterior and poste-
rior columns from the portions of the
lateral columns which respectively be-
long to them, being marked by the
passage of the nerves d d, ¢ e.

As it is of essential importance to
the proper comprehension of the dif- ||
ference between reflex and voluntary ||
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columns C, and the posterior columns | date is forthwith dispatched through

B. These two sets of fibres constitute
the motor and sensitive roots of the
nerves; d ¢ in fig. 22 coalescing to
form the nerve b. The sensitive roots
are represented by the dotted lines
in the diagram; they pass into the
posterior columns, which lie behind
the anterior columns, and pursue their
way to the brain; and the man-
date which follows on the impression
they convey upwards is brought down
by the motor fibres, represented by
the continuous lines.

In this course the fibres of the
nerves are in connection with two
sources of nervous power. A stimulus
applied to the extremity of the nerves
¢, produces a change which is propa-
gated in the first place to the gray
centre of the spinal cord, and thence
upwards, through the sensitive column
B B, to the brain., The result which
follows is dependent on the condition
of the centres which are thus excited.
If we suppose the spinal cord to be
transversely divided at D, any stimu-
lus applied to the nerves below this
point will affect merely the spinal
centre lying below the section, and
the excitement thus produced will be
communicated to (or re¢fected on) the
motor fibres coming from this portion
of the spinal cord, A pure reflex mo-
tion will thus be produced. Again,
if instead of the stimulus being pre-
vented from acting on the brain by
section of the eord, it is simply not
recognised by the brain owing to the
action of the latter being suspended
by sleep, the movements which result
from irritation of the extremities of
the nerves will still be reflex. This is
seen when the foot is withdrawn on
being tickled during sleep. If, how-
ever, the spinal cord be entire, and
the brain awake, a knowledge of the
changes produced by the stimulus in
the spinal centre is propagated to and
recognised by the cercbral centre, and
we accordingly become conscions of
them.* This consciousness is followed
by wvolition, and a voluntary man-

® See Art, on the Nervous System by Re-

mak in the Eneyel. Wirterbuch der Med,
Wissensch., vol. xxv,, p. 176. Berlin, 1841.

the motor fibres, to call into action
that particular portion of the auto-
matic centres which is necessary to
produce the required movements. In
man the cerebral preponderate so
much over the spinal centres that
volition in general eontrols automatic
action, But this is not invariably
the ease, as no voluntary effort is
sufficient to enable us to resist the
automatic action which follows tick-
ling of the nostril or windpipe—that
is, sneezing or coughing. In ani-
mals where the brain is little de-
veloped, reflex action preponderates,
and this iz seen also in man where
the brain is weakened by discase, or
prevented by spinal injury from ex-
ercising its controlling power. In-
deed, in certain abnormal conditions,
the spinal centre generates nervous
power in such abundance that it loses
its character of a passive instrument,
and produces convulsive action of the
limbs by its own spontaneous action.
An example of this state is given in
page 91, In its normal condition,
however, with the exceptions already
mentioned at the place referred to,
it possesses no spontaneous action, but
is simply a generator of mnervous
power, which is discharged according
to the nature of the stimuli which the
nervous fibres convey to it. If the
stimulus come from the periphery, the
resulting movement is reflex and in-
voluntary ; if it come from the brain,
it is generally voluntary, though, as
explained in page 88, not always so.
In the healthy state, the effect of a
peripheral stimulus is usnally limited
to the particular section of the spinal
cord with which the afferent nerve is
connected. Thus, if the hand be sud-
denly pricked, the stimulus iz con-
fined to the portion of the spinal
cord from which the nerves of the
arms issue, and the hand is snatched
away. DBut in abmormal states the
excitement of the spinal cord is mot
thus limited, but iz radiated as it
were through the whole of the gray
centre, giving rise to general con-
vulsions. The limitation of the ex-
citement is well seen in cases of the
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irritation of particular nerves, such
as those of the throat or nostril,
when a stimulus produces vomiting
or sneezing.

1t has been objected to the theory of

| the continuity of fibres from the brain

to the periphery, and vice wversa, that,
were it true, the spinal cord in the
region of the neck would be much
thicker than it really is, as the com-
bined area of the sections of all the
nerves much surpasses the area of the
gection of the cord at its superior part.
Killiker, however, has met this objec-
tion by shewing that the fibres of the
nerves when they enter the eord be-
come much thinner, and he has made
some very elaborate calculations to
prove that the area of the cord isamply
sufficient to permit the continuity of
the attenuated fibres.®

But our more immediate object at
present, is to investigate the nature of
the functions of the nervous centres of
animal life. To arrive at the know-
ledge of these, physiologists have had
recourse to various methods of investi-
aation; but all of them are so besetwith
difficulties, that the conclusions arrived
at by different investigators are fre-
quently in total opposition to each
other, This is especially the case in
matters of detail, though, in so far as
the general functions of the great di-
visions of the brain are concerned, a
certain degree of harmony prevails.

The first means of ascertaining the
functions of the various parts of the
brain, is the study of their compara-
tive development in man and the lower
animals, \We have seen above that the

® Mikroskopische Anatomie, vol. ii., p.
435, Itis a matter of little practical import-
ance whether we adopt the theory of the
continuity of the nervous fibres from the
periphery to the brain, or believe, with
Volkmann, that the nerves terminate in the
spinal cord, but are connected with the
brain by means of spinal fibres, one of
which may suffice to convey the stimulus
brought from the surface by several nerve
fibres. In this way he explains the compa-
ratively small size of the spinal cord in the
region of the meck. See his article on

| Nervenphysiologie in Wagner's Handwir-

ﬁ!ﬂ:ﬂiﬂh, W-I.ll ﬁ!

cerebral hemispheres may be consider-
ed as in a manner adjuncts to the rest
of the nervous system, sinee their
absence does not direetly interfere with
the nutrition and development of the
organism. Indeed, as we descend in
the scale of creation, we at last reach
animals where their almost total ab-
sence is the normal condition. 'This
may be said to be the case in fishes,
where the brain may be described as
almost entirely consisting of central
ganglia for the prineipal nerves, and
thus constituting an automatic instru-
ment. Inotheranimals, again, higher
in the scale, the brain seems to be ar-
rested at some particular stage which
the human brain passes through in the
course of its development. The cere-
brum is still present, but of very small
size; and the convolutions by which
the superficies of the cellular matter
is elsewhere increased, do not appear
at all. As a general rule, along
with this arrest of development the
mental faculties are found correspond-
ingly circumsecribed, and below the
birds we do not recognise any intel-
leetual manifestations bearing affinity
to those of the human mind. In birds,
however, we still observe the manifes-
tations of affections and passions ana-
logous to those of man, together with
a certain amount of intellectual capa-
city. These mental manifestations in-
crease in the mammalia. “It is in
them,’ says Professor Owen, * that the
progressive expansion of the brain is
greatest, and the final predominance
of reason over instinct is achieved, In
this class, sensation is the chief charac-
teristic rather than muscular energy
or irritability ; the instinets become
more varied, they are also less mechani-
cal and more educable, In Mammalia
we first find the cerebral hemispheres
acquiring an additional extent of the
gray and vascular surface by con-
volutions, which inerease in number
and depth as the species approximate
man.”* From such facts we infer the
connection of the hemispheric lobes
with mental manifestations ; although

# Lectures on the Comparative Anatomy
of the Vertebrate Animals, vol. i, p. 19,
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such observations are far from yield-
ing unassailable evidence, that certain
parts of the brain are in all animals
invariably connected with the manifes-
tation of certain faculties, We cannot
as yet maintain that, throughout the
animal kingdom, in the absence of such
and such a part of the brain, such and
such a faculty must be wanting. On
the contrary, our present knowledge
geems rather to indicate that Nature
may, and often does, in animals of dif-
ferent species, attain the same ends by
the use of different means. In noother
way can we explain the occasional
existence of ecertain functions in the
lower animals, in which that portion of
the brain with which they seem in man
to be connected, is not developed,

The second means of determining
the functions of the brain is the making
of experiments on living animals. But
here great discrimination is necessary
to avoid mistaking the results caused
by the general shock to the system,
for those specially due to some par-
ticular lesion of the nervous centre.
It is in & great measure owing to this
source of error, that different experi-

enters have arrived at such contra-

ictory conelusions,

In the phenomena which accompany
disease, we have a third source of in-
formation regarding the uses of the
nervous system ; but one also ex-
tremely linble to misconception, first,
from the difficulty of deciding that the
disease is strictly limited to certain
portions of the nervous substance, and,
secondly, from the fact that the brain,
like the eyes and ears, is double, so
that the healthy action of one hemi-
sphere may conceal the effects of disease
in the other.

Further, we have in chloroform and
other anmsthetic nts & means of
analysing theactionof the various great
divisions of the nervous system: for
with their aid it is possible to suspend
the action of certain portions, while
others remain unaffected.

Finally, by comparing the size and
external form of the cranium (as pretty
accurately indicative of the size and
form of- the inclosed brain) with the

‘thrown into the air; but when left

mental manifestations, we amrtain;
that certain cerebral parts are con- |
nected with certain emotional and in- ||
tellectual faculties, |
It is more than probable that im- |
proved methods of preparing the ner- |}
vous substance for microscopic inves- |
tigation, will bring great additions to |
our knowledge. Inthe mean time, the |
researches of Killiker and other in-
vestigators are gradually preparing
the way. |
From the knowledge furnished by |
these various sources, physiologists are ||
now universally of opinion that the |
cerebrum, or hemispheric lobes of the
brain, constitutes or includes the organ
of the intellectual and moral powers.
It is the seat of consciousness, voli-
tion, and emotion, and when it is |
removed the body sinks into a mere ||
machine, which acts in obedience to
the inherent forces of the automatic
brain, or responds to physical stimuli
according to the laws of reflex action,
In the lower animals, forinstance, when
deprived of the hemispheric lobes, the
movements are purely automatie, al-
though still evidently adapted to the
attainment of a purpose. Miscon-
eeption on this head, has induced many |
physiologists to believe that conscious-
ness is not confined to the cerebrum, |
but is a general attribute of the whole
cerebro-spinal axis. But it is clear |
that the acephalic infant which takes
the breast, does so purely as an auto-
maton, and not from consciousness,®
In a former chapter (p. 91), we had
oecasion to mention the experiment of
Flourens, in which a pigeon, after
being deprived of the cerebrum, con-
tinued to live for several months,
But the animal was a mere living
automaton. It swallowed when grain
was put into its mouth, ran when it
was pushed, and flew when it was

alone remained passive as if sunk in a
profound ula:"}: There remained the
cerebellum, cephalic ganglia, the
medulla oblongata, and the

cord; consequently the whole appara-
tus of sensation and motion: but the

“ See Dr Marshall Hall, loe. eif.







240

FUNCTIONS OF THE SPINAL CORD.

at the point where the neck or atlas
articulates with the occiput. Not more
than two ounces of blood flowed from
the wound. The jaws of the detached
head still snapped at anything which
touched the tongue or lining membrane
of the mouth.* After the convulsions
produced by decapitation had subsided,
the trunk of the animal remained in a
state of torpor resembling profound
sleep. But when pinched or pricked
on the sides, the creature would seratch
the spot, sometimes with the fore, and
sometimes with the hind-foot, accord-
ing to the situation of the injury in-
flicted. These movements of the limbs
were promptly and determinately
performed, and were always confined
to the members on the side of the
irritating cause, If touched below the
posterior extremity on the thick por-
tion of the tail, he would slowly and
deliberately draw up the hind-foot,
and scratch the part, and would use
considerable force in pushing aside the
offending object. These experiments
were repeatedly performed,and always
with the same result.”f They were
made by Dr Le Conte ; and Sir Charles
Lyell refers to the New York Journal
of Medicine, Nov, 1845, for more ample
details,

Here the mechanical irritation of the
peripheral extremities of the nerves
produced in them a molecular change
which was propagated to the gray
matier of the spinal cord, and there
reflected on the motor nerves accord-
ing to the natural laws of action of
the spinal nervous centre. For this
purpose no effort of the will was
necessary. In the unmutilated animal
consciousness would doubtless aceom-
pany the movements, but the absence
of consciousness does not interfere with
their execution, There can be no will
without consciousness; and that neither
the one nor the other exists in a de-
capitated animal is proved by its re-
maining quiescent after the first con-
vulsive motions have subsided, so long

¢ This action was due to that part of the
gpinal centre which remained in  the
eraninm.

+ Lyell’s Second Visit to the TUnited
States, vol. i., p. 817.

as no stimulus is applied to it.* We
all know from our own experience that
if the hand be suddenly pricked it is
withdrawn by an involuntary action,
and that if a liquid enter the windpipe
we have aninvoluntary fit of coughing.
These involuntary actions depend on
the gray centre of the spinal cord, and
would equally take place were the
brain removed, if this operation could
be performed in man without instantly
destroying life. They are seen every
day in cases of apoplexy, where all
consciousness is destroyed by dizsease,
and where, accordingly, there is no
perception of sensation. When the
skin of the deeapitated alligator was
pricked, the same change was produced
in the nerves of sensation as if the
animal had been unmutilated; and this
change was propagated to the spinal
cord, and there reflected, according to
precisely the same laws which regulate
the spinal cord of an unmutilated
animal. Butno change was recognised
by the brain, for the simple reason
that the brain no longer formed a part
of the body. Consequently there was
no consciousness of the irritation, for
this depends on changes which must
be propagated to the brain to cause
pereeption. The surgeon’s knife pro-
duces the same changes upon the
nerves of a person under the influence
of chloroform, as upon the nerves of
one who iz free from its influence,
These changes are propagated to the
nervous centre of sensation, and are
recognised by the automatic brain—of
which fact we have evidence in the
unconscious moaning which frequently
accompanies the incizsion; but the
anasthetic agent has produced in the
cerebrum a molecular change, which,
for the time, alters its action and pre-
vents its perceiving the pain, If the
use of the chloroform be pushed too
far, the automatic nervous centres also

* When a decapitated frog is extended
on the table, it draws up its extremities and
assumes its usual sitting posture. But
Valentin has shewn that this is probably a
purely physical result, depending on the
greater power of the flexor muscles over the

extensors. The tonic action of the former
prevailing, draws up the limbs.
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§ | are affected ; the tonic contraction of

|| the muscles is destroyed, the sphineters
!I'EIBI, respiration ceases, and death
_ensues.

For these reasons, then, we consider
the spinal cord as in a great measure
@ passive instrument, and incapable of
gpontaneous action beyond that which
givesthe tonic muscular power already
‘mentioned. But it is ready to act in
obedience to stimuli reaching it from
‘the brain or from the peripheral ner-
| YOus expansion.

- For this purpose, however, the spi-
nal cord must be in unbroken commu-
nication with the brain and peripheral
nerves; for when the channels by which
stimuli reach it are destroyed, or al-
tered in their molecular constitution,
it necessarily loses the property of re-
isponding to them. Accordingly, in
- diseases of the cord the operation of
' the will cannot be extended to portions
- below the seat of the injury, and hence
 the muscles supplied by such portions
 remain paralysed; or if, on the other
 hand, the nerves leading from the
|| periphery to the cord be cut, no ex-
' } ternal stimulus can reach it, and con-
il sequently no reflex motions can be pro-
duced. Thus, if the nerve which sup-
‘ Epliea the nostril be cut, no amount of
|| irritation will produce sneezing. When
|| treating of the muscles (p. 90), we
rmted that there is reason to think
Il that the spinal cord is not a single
|| organ, but that it is composed of a
congeries of nervous centres, each hav-
ing its own particular sphere of in-
fluence. The experiments which sup-
rt this view have been made chiefly
on such of the lower animals as are
| extremely retentive of life; but they
' may be applied analogically to man,
and several facts in human anatomy
1F and physiology render this supposition
. extremely probable. Wherever, for
example, much nervous power is re-
| quired, we find the gray matter of the
| spinal cord increased in thickness.
| This is particularly the case at the
origin of the nerves which supply the
upper and lower extremities—anunne-
cessary provision if the nervous power
#!|| be supposed to flow from the spinal
{| cord as from a single ergan. Again,
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when that portion of the cord is de-
stroyed from which the nerves of the
inferior extremities are derived, para-
lysis of the latter is produced, while
the upper extremities retain their
power of motion as if the cord were
entire ; and though it be true that
puralysis of the upper extremities,
produeed by injury of that part of the
cord from which their nerves proceed,
extends also to the lower extremities,
this happens simply because the de-
struction of the upper part of the spi-
nal cord renders impossible the down-
ward transmission of a contractile man-
date. In this case, however, the infe-
rior extremities exhibit reflex motions.
on irvitation of their peripheral nerves,
thus clearly indicating the existence of
a nervous centre below the seat of the
injury. Butif the disease of the upper
portion of the cord be limited to the
gray centre, which is the source of the
spinal nervous power, so that the con-
ducting function of the columns of
white matter remains unimpaired, a
voluntary stimulus may still be trans-
mitted from the brain to the inferior
and healthy portion of the cord, giving
rise to the rare phenomenon of para-
lysis of the upper extremities, with
perfect use of the lower. A case of
this kind is quoted by Dr Abererombie
from Ollivier.* In reptiles, which are
very retentiveoflife, the amputated tail
writhes and twists when it is irritated,
the muscles deriving their contractile
stimulus from the portion of spinal
cord contained in the tail. This is
readily proved by destroying the spinal
cord, for then all power of motion on
irritation is logt. In insects, analogous
phenomena are exhibited even in a
more surprising degree :  The jaws of
the separated head of the mantis bite
foreibly the stick which is held to them.
The formidably armed prehensile legs
in like manner wound the finger that
touches them, when the segment of
the body supporting them is separa-
ted from the head and the rest of the

# Pathological and Practieal Researches
on Diseases of the Brain and Spinal Cord,
p. 348. Edin. 1828.
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trunk. And if the decapitation or am-
putation of the pro-thorax be neatly
performed on the living insect, while
in its natural and ordinary position,
perched by the middle and hinder legs
upon a twig, the rest of the trunk does
not fall to the ground, but is main-
tained for a certain period in that
posture, which it even recovers by ac-
tion of the wings, when the balance is
slightly and purposely disturbed.”*

In the cephalic ganglia are the ulti-
mate terminations of the sensory and
motory nerves, which accordingly do
not pass into the hemispheric lobes,
but merely present an instrument on
which the cerebrum may impress its
mandates, and from which it may re-
ceive a knowledge of the sensations
produced in the different automatic
centres.

In the opinion of many physio-
logists, the CEREBELLUM is the organ
throngh which we exercise volun-
tary control over the museles. Its
removal does not altogether destroy
motion ; but the animal seems incapa-
ble of directing its body by the will.
Thus, when the cerebellum is removed,
but the rest of the nervous centres are
| left, the animal recognises and endea-
vours toavoid any threateningdanger,
but it can no longer command the use
of its limbs, and strives in wvain to
move. Nightmare scems to present
a somewhat analogous condition. In
| this state there is a strong but fruitless
struggle to change the position or to
escape from supposed danger ; and the
inability to move iz probably due to sus-
pension of the action of the cerebellum
by sleep. It has before been pointed
uutthat,in'.’-'illingunyparticularmuve-
| ment, we have no ¢insciousness of the
- way in which the particular muscles
are called into action; but simply will
the motion and it takes place. (See
p- 90.) Kéolliker conjectures that it is
|| the function of the cerebellum to direet
.| the motor influence upon particular
ii nervous fibres, so as to produce the

required movements. According to

(| :
! 2 Owen's Leetures on the Invertelirate
| Animals, p. 107.

this theory, the cerebellum is not
the source of voluntary motor power,
which, as we have already seen, origi-
nates in the gray matter of the various
portions of the automatic brain, but
simply the director of voluntary motor
power. The cerebrum informs it what
motion is to be performed, and the
cerechellum selects the proper fibres
along which to despatch the mandate
to the gray matter of the cord.

The fibres of the automatic brain
do not pass into the cerebellum, which,
like the cerebrum, may be cut with-
out producing either motion or pain,
while the slightest irritation of the
fibres of the medulla oblongata is fol-
dowed either by convulsions or the
acutest agony, according as the motor
or sensitive fibres are injured. Both
the cerebrum and cerebellum are parts
superimposed upon the automatic brain
—they are the directors of the me-
chanism. i

When the cerebellum is injured, the
power of locomotion is, at least in
many cases, injured likewise; but
paralysis must not on this account
be considered as necessarily imply-
ing digease of the cerebellum., The
causes of paralysis are manifold,
and great judgment on the part of the
practitioner is frequently necessary to
discriminate between them. It may
arise, in the first place, from local dis-

ease of the nerves, impeding the trans-
mission of the contractile stimulus from
the spinal cord to the muscles, Se-
condly, it may be due to disease of the
epinal eord itself, which refuses to act
in obedience to the mandate of the will.
Thirdly, it may be caused by disease
of the cerebellum, whereby the power
of stimulating the spinal cord to action

is lost. Fourthly, the complicated
structure of the cephalic ganglia may
be injured, whereby the connection
between the seat of volition and the
automatic brain may be destroyed,
or the communication between the
cerebrum and cerebellum broken
down, g0 that the command of the
former is no longer conveyed to the
latter. And, lastly, the cercbrum itself
| may be diseased, and therefore no vo-

| luntary mandate be generated,
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animals. But asthese must of necessity
be attended by the lesion of other stroe-
tures, capable, possibly, of giving rise
to the phenomena from which the in-
ference is drawn, we cannot, in the

- present state of our knowledge, impli-

citly rely upon the results so obtained.
To a certain extent the theory is
supported by observations made in
disease ; but neither can we regard this
souree of information as by any means
conclusive; since cases of cerebellar
disense occasionally oecur, unaccom-
panied by impairment of the motor
functions. Finally, the observations of
comparative anatomists, though like-
wise tending to give the theory sup-
port, cannot be reeeived as decisive
evidence concerning the functions of
the cerebellum in man.*

But whatever may be ultimately
established in r to. this matter,
it appears certain that at least a por-
tion of the cercbellum isthe organ of
the sexual propensity. Numerous ob-
servations in man and the mammalia
bave placed. this function beyond all
reasonable doubt; but the question,
what parts of the cerebellum are ap-
propriated to it, or in what manner
the motor and amative fanctions may
be supposed to co-exist in the whole
organ as modifications of one funda-
mental power, remains to be solved by
future investigntors. For information
on the latter function, we refer to the
volumes mentioned below.+

We shall now endeavour to make a
practical application of this rapid sur-
vey of the nervous system, as a guide

® Some interesting ficts in regardto the
cerchella of fishes will be found in Owen'’s
Lu?ﬂusnau on the Vertebrate Animals, vol. i.
P :

t On the Funetions of the Cerebellum,
by Drs Gall, Vimont, and Broussais. Trans
lated from the French by George Combes
Edinburgh, 1838,

Observations on Mental Derangement,
by Andrew Combe, M.D., pp. 161 and 248,
Edinburgh, 1851.

The Brain and its Physiology : a Critienl

- Disquisition on the Methods ot determining

the Relations subsisting betweon the Strue-
ture and Functions of the Encephalon. By
Duniel Noble. Pp. 135-14¢. London, 1846,

to the explanation of the nervous phe-
nomena presented by the human mind.
The reader is probably convinced by
what has been said, that the brain

cannot be truly regarded’ as a single |
organ, but is composed of various parts, |
each exereising its own independent |
Thus, we have seen that |

function.
the presence of the cerebrum is not

necessary for the production of the |

sensation of light, although it is re-

quired to produce conscious sight. The |

frog leapt upwards, guided by the

impression produced on its cephalie |

ganglia, but it bad nevertheless no
consciousness of seeing. In somnam-

bulism an approach to a similar condi- ||
tion is observed. The cerebellum and |
automatic brain are awake, while the ||
cerebrum is asleep; and the somnam- |

bulist is guided in a state of uncon-
sciousness over the most dangerous

paths by the impression of the light ||
upon the cephalic ganglia.®* Butthere ||
is this difference, that in the sleep- ||

®  Somnambulists are frequently de- |
Shak- |

seribed as walking with shut eves,
speare, in his deseription of Lady Macbeth,
is more true to nature :(—

* Gentlewoman. Since his majesty went
into the field, I have secn her vise from her
bed, throw her nightgewn upon her, unlock ||

her closet, take forth paper, fold it, write
upon't, read it, afterwards seal it, and again
return to bed; yet all this while in a most
fast slecp.

Doctor. A great perturbation in nature! |
to receive at onee the benefit of slecp, and
do the effects of watching! In this slumbery
agitation, besides her walking and other
actual performances, what, at any time,
have you heard her say ? ;

Grent. That, Sir, whieh I will not report
after her.

Doet, You may, to me:
meet you shonld.

Gent. Neither to you, nor any one hav- |
ing no witness to confirm my speech.

Enter Lady Macheth, with a taper.

Lo you, here she eomes! This is her very |
guise ; and, upon my life, fast asleep., Ob- |
serve her: stand close,

Doct. How came she by that light ?

Gent. Why, it stood by her.  She has
light by her coutinuwally ; “tis her com-
mani.

Doct. You sce, her eves are open.

Gent. Ay, but their sense is ghut.”

Bacheth, Act v., Scene 1.

and ‘tis most |

— =
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‘walker the mental brain is in general
‘partially awake, and it is the stimulus
‘derived from the waking portion which
rouses the cerebellum and the auto-
matic brain to action. Hence the som-
nambulist frequently has in view the
attainment of some object with which
in the normal waking state histhoughts
‘have been much occupied. -Still there
{i8 no conscious sight, properlysocalled ;
for it is only when he is roused that
he becomes aware of the presence of
surrounding ohjects, and recognises, it
may be, the danger of his position.
The day-dreamer, again, is allied to
‘the somnambulist. When the mind is
intensely -occupied, the senses watch
‘over the safety of the individual, al-
‘most, it may be said, without his con-
scionsness., The eye detects obstacles
in his path, the ear recognises sounds
behind him, and makes him uncon-
sciously turn aside; and after a certain
time he is roused up by finding him-
gelf’ at his destination, but cannot tell
how he has reached it. It is worthy
of remark that the cerebrum may after-
wards recognise impressions, of which,
at the moment of their production, it
seemed unconscious. The physical eye
of a person absorbed in thought, for
instance, may see an object of which,
at the time, there is no mental percep-
tion, but of having seen which he
becomes conscious as soon as the train
of thought has passed away.

pEy S ECEEFERERPEFFigaE

A carious case, mentioned by Dr
Gowan of Reading, affords a good
illustration of some of the preceding
doctrines, and exemplifies, in particu-
lar, the action of light and sound as the
eause of reflex action, In a letter ad-
dressed to Dr Layecock, he says: “Tam
mnow attending a lady who evinces the
reflex visual and auditory phenomena
wery strikingly. The shadow of'a bird
erossing the window, though the blind
and bed-curtains are clesed, the dis-
placement of the smallest portion of
the wick of a candle, the slightest
ehanges in the firelight, induce a sud-
den jerking of the spinal muscles,
extending to the arms and legs when
violent, and this without the slightest
-mental emotion of any kind, beyond a

| the contraction following the ap-

consciousness of the movement., At
times the vocal organs are implicated,

and a slight ery, quite inveluntary,
takes place. At these periods she is

equally susceptible of all noises, espe-

cially the least expected and lenst

familiar,. Movements in the next

house, inaudible to others, the slightest

rattle in the lock of the door, tearing |
a morsel of paper, and a thousand

little sourees of sound not to be cata-

logued, induce similar results to visual |
impressions. Tactile sensibility isalso
great at these periods, though not to
an equal extent. These peculiarities

rapidly vary, and at times she is quite |
able to bear any amount of light or
noise. Her mental powers are good, |
and she can exert considerable power
over herself. . ... ....The sensorial |
impression, and the motion consequent |
upon it, appear irrespective of any |
painful sensation or mental emotion, |
and are only noticed by the patient in |
consequence of the resulting move- |
ment. I have very closely questioned |
and observed on these points, and have |
no doubt that under certain states of
health, the slightest conceivable influ- |
ences affecting either the eye or ear, |
under the circumstances I have de-
seribed, do induce, apart from all |
pain or mental intervention, sudden
contraction of the spinal muscles,
in a perfectly similar manner to |

i e B

plication of a stimulus to a paralysed |
l_.i_n]h_I| N

We have likened the antomatic brain
to an instrument which acts in obedi-
ence to stimuli derived from various
sources. These stimuli vary in nature
according to the molecular structure of
the nervous filaments which conduct
them. [If, for example, we pinch a
nerve of common gensation, certain re-
flex movements are produced, because ||
we have applied to the nerve a stimu- |
Ins which it is capable of transmitting.
But if, on the other hand, we irritate L
the nervous substance of the cerebram,
no muscular action ensues, because the
cerebral filaments are constructed to

% Lancet, 1845, vol. ii., p. 364.

-
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convey only the stimulus which results
from cerebral or mental action. This
mental stimulus varies with the part of
the eerebrum which is in action, and
according to the degree of the cerebral
excitement,

The cerebrum accordingly is com-
posed of a variety of distinet parts,
each having its own appropriate fune-
tion, and generating a nervous power
peculiar to itself. In its anterior re-
gion are the organs of the intellectual
faculties, and in the superior region
those of the moral feelings ; and it is as
impossible for one portion of the cere-
brum to undertake the office of another
portion, as it is for the cerebellum to
perform the functions of the cerebrum,
or for the cerebrum to perform those
of the medulla oblongata,

The fact has already been noticed,
that a ludicrous idea may prove so
strong a stimulus as to overcome the
counteracting stimulus of the will;
and the same remark is applicable to
the action of many emotional stimuli.
Thus, in anger the voice becomes tre-
mulous and husky, and we strive in
vain to assume a calm unmoved tone,
In cases of danger, the play of the
muscles of the countenance betrays
our mental feelings, notwithstanding
our utmost efforts to appear uncon-
cerned., Joy shortens the face and
grief lengthens it, according to the
stimulus transmitted from thecerebrum
to the automatic brain ; and the laugh-
ter and the sobbing which accompany
these two mental conditions are as de-
cidedly reflex movements as is the
scratching of the side of the decapi-
tated alligator on mechanical irrita-
tion of its skin. To a certain extent,
reflex movements having their origin
either in physical or mental stimuli
are under the control of volition. We
may, for example, by an effort of the
will, check the natural or reflex im-
pulse to close the eye on the approach
of a foreign body ; and in like manner
we may prevent the appearance on our
countenance of the reflex results of joy
or fear. But we can do so only by the
substitutionof a stronger mental stimu-
lus; that is, by causing the will to
prevail over the emotion.

——

The consideration of this subject i
naiurally leads us to endeavour to
elucidate the phenomena of wvolition
and self-control. In a normally con- |
stituted brain, the power of acting
according to the choice of the will may
be termed the result of such a har-
monious action of the component parts
of the cerebrum, that no individual
part shall acquire excessive energy.
When this harmony is disturbed by
the over-action of some one part of the
cerebrum, the will may lose its ascen-
deney, and an'involuntary action may
ensue, For instance, in the case of the
ludicrous idea, already repeatedly re-
ferred to, the power of the will to
control our laughter may be more than
neutralised by the powerful stimulus
which has been applied to that part of
the cerebrum which is connected with
the feeling of the ludicrous; till the
will is reinforced by the opposite action
of some other part of the cerebrum,
manifested by such feelings as the fear
of giving offence, the dread of punish-
ment, & sudden fright, &e. The laugh-
ter is then checked in a moment,simply
because the new cerebral action en-
ables the will to prevail. In the case
of any interse impulse, we are hurried
on to action by a cerebral stimulus
which may result in a voluntary act,
but which does so only while we can
restrain the mental action by the aid
of other portions of the cerebrum.
Thus, one cholerie man may be carried
away by overpowering passion to
commit some deed of violence ; while
another, equally cholerie, may be re-
strained by the foresight and fear of the
consequences—that is, by states of mind |
implying a counteracting cerebral
action. This difference of behaviouris
the result of the greater development ||
or activity of the organs of the reason- ||
ing faculties, and of Cautiousness, in
the one than in the other; and thus |
the one is more capable than the other
of “doing what he would.” b

The direction which the will takes |
is greatly dependent on the predomi-
nance and cultivation of certain of the ||
cerebral organs. The original confor- ||
mation of a man’s brain and the eduea- !

tion which he has received eause him 1 I
) L
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to adopt certain views, and to be
mainly actuated by certain desires and
inclinations ; while a different sort of
education or a differently constituted
brain causes another man to adopt en-
tirely opposite views, and to follow
opposite inclinations. Neither of these
men can at will change his views or
desires, but both may nevertheless be
induced by some counter influence to
act in direct antagonism to them. It
may be against a man’s convictions of
duty to fight a duel, and yet he may be
led to do so by pride, or by the fear of
being considered a coward. Here one
cerebral action prevails over another ;
but in cases where the two actions are
nearly of equal power the individual
remains in a state of indecision, now
leaning to this sideand now to that, and
is probably at last determined in his
choice by a new cerebral organ being
roused to action. On the other hand,
where all parts of the cerebrum act in
. eoncert, and especially when their ac-
tion is highly excited, the will ac-
quires an energy and decision which
imparts a stimulus of the most power-
ful kind to the automatic system, and
which shews itself in the quick and
ready action of the muscles.

During the waking state the cere-
bral nervous power exerts a constant
influence on the automatic system,
which acts in obedience to the stimu-
lus thus received. Consequently the
prevailing cerebral action is exhibited
in the manner and deportment of the
individual. Beauty of expression is
thus the involuntary representative of
a beautiful mind, while a malignant
expression proclaims the malevolent
passions which habitually hold sway
within. In the same way, whenever
any particular portion of the cerebrum
is roused to action, we find it for the
moment give law, as it were, to the
automatic system., It is thus that
those natural expressions originate,
which are the same among every people,
and in every clime, The pathognomy
or natural language of pride, of anger,
of fear, of affection, of determina-
tion, of vanity, is everywhere and at
all times alike, and its meaning is uni-
versally understood. The body thus

automatically expresses the operations
of the mind, and laughter and weep-
ing are as certainly associated with a
mental stimulus applied to the spinal
centres, as coughing is with a physieal
stimulus applied to the peripheral ex-
tremities of the nerves, and by them
conveyed to the same spinal centres,
When a part of the brain becomes
excited from disease, or habitual over-
exertion, the controlling power of the
will is greatly diminished or alto-
gether lost, and a man may then cease
to be a responsible being. He who
commits murder or theft under the
stimylus of morbid cerebral excite-
ment, cannot be accounted morally
guilty. His subjection to the irresis-
tible morbid stimulus is not more cul-
pable than his inability to resist the
cough occasioned by water getting
into his wind-pipe.* But a man is
culpable if, knowing his besetting sin,
he does not try in time to combat it.
This may be done by change of cir-
cumstances, by the removal of exciting
causes, by carefully restraining, as
much as possible, the action of the ex-
cited organ; and, finally, by diligently
cultivating those parts of the brain
which either exercise an opposing
action, or, by withdrawing the nervous
energy from the excited organ, tend
to allay its vivacity. Much may be
done in youth to remedy a naturally
defective character, by giving, as it
were, good habits to the brain, and en-
abling it to resist the approaches of
disease or crime; and we daily see
how much may be accomplished, even
in mature years, by judicious dis-
cipline in lunatic-asylums and pri-

® This view may be startling to some
readers, but is familiar to all who are
practically aequainted with the insane.
For elucidations of it, see Phrenological
Journal, xv, 63 ; xvi. 184, 886 ; xvil. 32;
xviii. 875; xix. 227, 249 xx. 1638 : also
Gall on the Functions of the Brain, vol. iv.
pp- 99, 221; the works of Pinel, Spurzheim,
FPrichard, Conolly, Browne, and Thurnam,
on Insanity ; Rush on the Influence of
Physical Causes upon the Moral Faculty ;
Sampson on Criminal Jurisprudence con-
gidered in Relation to Mental Organiza-
tion; and the Author's Observations on
Mental Derangement, p. 257,
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sons in restoring a healthy mental
condition.®

Such being the action of the cere-
brum on the mechanism of the body,
it is but natural to expect that when
from original malformation, from dis-
ease, or from the contact of poison-
ous substances conveyed to it in the
blood, its action is destroyed, its re-
flex action on the muscular system
will be destroyed likewise. Accor-
dingly we find that in cretinism, in
apoplexy, and in cases of narcotic
poisoning, all play of the countenance
-—all expression—is lost ; because the
adequate cerebral stimulus is no longer
transmitted to the automatic system.
To a less extent, the same effect is seen
in ordinary sleep. In such cases man
approaches to the condition of the
lower animals; his eerebrum is, in
effect, diminished or removed, and, asa
consequence, the reflex movements de-
pendent on irritation of the peripheral
extremities of the nerves, acquire in-
creased seope from being no longer
under the control of cerebral action.
For this reason such reflex movements
are more decided during sleep than
in the waking state, and are much
stronger in decapitated than in un-
mutilated animals. In children, too,
convulsions, or irregular reflex move-
ments from the irritation of worms,
&c., are much more frequent than in
adult age, because the cerebrum is less
perfectly constituted in childhood, and
consolidates only by slow degrees.

We have already seen that the
cerebrum has proportionally a much
greater development and influence in
man than in the lower animals. Con-
sequently the latter are much more

automatic in their movements, and

much less under the guidance of the
cerebrum. Indeed when we descend
sufficiently low in the scale, the cere-
brum disappears entirely, and the ani.
mal then becomes a mere automaton,
which acts in obedience to the innate
powers of its nervous system without

@ See a little work entitled * On Man%
Power over himself to prevent or control
Insanity. By the Rev. John Barlow, M.A.™
London, 1843,

any choice or will in the matter. The
chick, when it chips its shell, and im-
mediately runs to pick up
seems to act automatically; but the
chick has still a cerebrum, and is,
therefore, not so much an auto-
maton as the bee, which, without
manifesting any symptoms of intelli-
gence, everywhere forms its comb and
collects its honey according to the
game undeviating laws, But in man,
who acts in obedience to the dictates
of the cerebrum, the muscular actions
of adaptation are more the result of
practice than of originally implanted
power. Even walking must be =0
acquired, and we see, in the act of
writing, a familiar proof that much
practice and study are necessary to
enable the cerebrum, through the in-
strumentality of the cerebellum, to

communicate to the automatic nervons

centre the precise amount of stimulus
required. By long practice the auto-
matie centre acquires so great a faci-
lity in performing
cerebram, that we almost cease to trace
in them the action of the will. For
instance, when we are engrossed by
thought, our fingers, almost uncon-

its food, |

the bhehests of the

sciously to us, trace the letters with

the pen. Such habitual movements,

from the constant and unvarying way

in which they are performed, might
almost be termed the acquired auto-

matic. Inman, however, no movement

is beyond the cerebral influence, how-
ever closely it may approach the pure
automatic ;
cerebral stimulus certain modifica- ||
tions of action cannot be aecquired: ||
thus, a man very deficient in musical |
ability, eannot learn to modify his ||

and without the related

muscular action so as to produce good
music on the violin or piano.

on the automatic movements we have

evidence in the involuntary sobbing |

of grief, which interrupts the action

of the respiratory muscles; and in the |
palpitation of the heart which accom- ||

panies mental emotion,

In states of great excitement, either ||
the cerebral stimulus is erroneously ||

communicated to the automatic centro,

or the power of communicating it ||

musi Of the ||
inevitable effects of cerebral influence (|
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seen to issue apparently from the arch
D, called pons Varolii. It is a large
compound nerve, and divides into
three branches, which are ramified on
almost all the parts connected with
the head and face, and the upper and
underjnw. It comprehends fibres of
both sensation and motion, and one
branch of it ramified on the tongue is
by many supposed to be the nerve of
taste. Other branches supply and give
sensibility to the teeth, glands, and
skin., The seventh or auditory nerve
¢, is distributed on the internal ear,
and serves for hearing. The eighth
or pnéuwmogastric nerve o, sends fila-
ments to the windpipe, lungs, heart,
and stomach, and is one of great im-
portance in the production of the voice
and respiration. It also influences
the action of the heart, and the process
of digestion, These various nerves
are also seen in fig. 21, p. 233. The
uses of the spinal nerves have already
been explained in the chapter on the
muscles, page 92,

Various nerves, then, it appears,
have various functions, which are de-
pendent partly on the nature of their
peripheral expansion, partly on the
structure of the nerves themselves,
but prineipally on the central gangli-
oni¢c body in which they terminate.
Thus, in order to ensure sight, the im-
pression of light must be received by
the retina, and be transmitted by the
optic nerve to the optic lobes of the
brain (part of the cephalic ganglia),
which alone are capable of taking cog-
nisance of it, and converting it into
sight. Even supposing that light
could produce an impression upon any
other nerve, and that this impression
could be propagated to the brain, still
no sight would be produced, becausa
the centre which received the impres-
gion would be that specially apper-
taining to the stimulated nerve, and
would respond to the stimulus accord-
ing to its own laws of action, but re-
main incapable of assuming the fune-
tions of any other centre. According
to this view, it is physically impossi-
ble that the functions of the optic
nerve can be undertaken by any other
nerve, and all alleged cases to this

effect must be regarded as fallacies.
Should it ever be proved possible to
read the pages of a closed book, or to
deseribe the contents of a sealed box,
the solution of the mystery will pro-
bably be found in the discovery of
another sense,—such, for instance, as
the er of recognising the electrical
state of bodies. We all know that a
magnet exercises its influence through
an intervening board; and supposing
the human body to possess the means of
recognising this influence,—as by our
eyes we the means of recog-
nising light,—we may thus be enabled
to recognise the presence of bodies
from which a magnetic or electric
force issues, though separated from
us by opaque media. It is, however,
extremely improbable that the human
body ever has any such power, as its
possession apparently would be in op-
position to the natural laws which
govern the action of the other senses.

Before quitting this part of the sub-
jeet, it may be useful to the reader to
state generally, that the nervesof animal
life serve chiefly to place the mind and
its organ the brain in communication
with the external world; and that
their importance may be best under-
stood by imagining what man would
be without them. Suppose, for ex-
ample, that any one were suddenly de-
prived of the services of the nerves
of sight, hearing, touch, taste, and
smell, and that, retaining all his in-
ternal powers of emotion and thought
unimpaired, he were, from the de-
struction of his muscular nerves, also
to lose the power of regulating his
own movements, what would be the
result, and how long could he exist ?
Is it not clear that he would be left in
the midst of ereation in a darkness,
silence, and death, compared with
which the awful solitude of * the last
man’’ would be a pleasurable and so-
cial erowd ¥ Without nerves to con-
vey to the brain the impressions
derived from external objects, ng in-
terchange whatever of thought or
feeling could take place between man
and man, and no image from without
ever reach the mind. Unless the
nerves of sight and hearing announce
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to our consciousness the entrance of
our friend, we must remain un-
moved and unaffected by his pre-
sence ; and unless the muscular nerves
were ready to obey the commands of
the will, we could no more extend a
hand to welcome him or give expres-
sion to our joy, than if we lay ina
swoon powerless at his feet. In this
way the mind and body are equally
dependent on each other. Without a
brain to think, and nerwves, muscles,
and bones to execute, the mind would
‘be, so far as we are concerned, power-
less and useless. Amnd, on the other
hand, these organs, without mind to
guide and direct them in their exer-
cise, would be, like the paralyzed
limb, an unmeaning and motionless en-
cumbranee.

Such, then, is a brief outline of the
uses of the brain and nerves. The
study of the functions of the nerves
abounds in interest and attractions for
every intelligent mind ; but as their
mere minute investigation would lead
us too far from the objects more im-
mediately in view, we must, for the
present, quit the subject, and-return
to the consideration of the brain,
which, as the organ through which
all the mental operations are carried
on, and by the condition of which they
are continuslly influenced, possesses
claims upon our attention which it is
impossible to overrate.

As already remarked, all physiolo-
gists are agreed that the brain is the
organ of the mind, and that during
life its co-operation is as indispens-
able to the active manifestations of the
mental faculties as the eye is to the
sense of sight, or the ear to that of
hearing. But for practical purposes,
it is extremely important to go a step
farther than this general fact, and as-
certain whether, in manifesting the
mind, the brain acts as a single
organ in every mental operation, or
whether it is really, as we have de-
scribed it, an aggregate of different
parts, each comstituting the organ
of a distinet power of the mind, in
the same way as each of the organs
of the external senses is appropriated

to its special fuuction. On this ques-
tion, also, there is now scarcely any
diversity of opinion, as almoest all.ob-
servers concur in congidering the
latter to be the correct view ; and even
those who deny the minuter subdivi-
sions indicated by the phrenologists,
mostly agree in regarding the anterior
lobe as the special seat of the intellect,
and the other parts of the brain as the
seat of the passions and moral feelings.
There are so few exceptions to the
general belief of these propositions,
that I consider myself fairly entitled
to hold them as established ; particu-
larly as the phrenologists have suc-
ceeded in demonstrating their truth by
a mass of evidence sehich, when care-
fully examined, it is impossible success-
fully to resist.

If this were the proper place for
the discussion, it would not be diffi-
enlt to adduce very conclusive evidence
in favourof the proposition, that every
primary mental power, whether of
intellect or of feeling, bhas a portion.of
the brain specially appropriated for
its own exercise. The unity of the
mind itself has been thought by some
to be incompatible with its acting
through the medium of a plurality of

organs; but this argument becomes

entirely without weight when we con-
sider the analogous case of the exter-
nal senses, each of which has its own
distinct and appropriste organ—the
eye, the ear, the nose, &e.—althongh
the mind, which sees, hears, and
smells, is a unit. Even were there no
other evidence, therefore, the analogy
of the senses would itself render it in
the highest degree probable that each
mental faculty aects through the me-
dium of a special cerebral organ.
Hence, instead of detaining the reader
with any of the numerous
which might easily be adduced were
this the place for them, I shall for the
present assume the principle as esta-
blished, and content myself with one
or two illustrations of the expediency
of keeping it in view in all practical
treatment in which the mind is com-
cerned.

As man is constituted at present,
when any one of the five senses is
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cannot be such, because in nature we
see no boundary line between them.
But such objections have been set aside
by the progress of modern physiology.
“ Although,” says Professor Valentin,
“ the most numerous intercommunica-
tions and reciprocal actions tuke place
in the central organs of the nervous
system, it is, on careful examination,
apparent that these results are depen-
dent on the action of particular ner-
vous regions, or perhaps even on that
of particular nervous cells. The ele-
mentary tissues in the brain lie in
close proximity, and although different
central organs occupy dififerent loca-
lities, no intervening foreign mass
oceurs to mark their divisions and
separate the various regions. Dut to
keep the nervous influence duly regu-
lated, and prevent it from passing
into purposeless disordered action,
there must be gome means of confining
it to the operation required. IHence
it is probable that every minute de-
partment of the central nervous sys-
tem acts independently, and that its
action is extended either by propaga-
tion along its own peculiar fibres, or
by exciting allied nervous cells. It
depends on the amount and nature of
the molecular changes thus induced how
far and to what nervous departments
the action shall be communicated.”'*
Objectors to these views forget that in
the case of the nerves of sensation and
motion, the consentaneous action of
which is in most cases so essential to
the regulation of our movements, there
exists a not less intimate connection of
fibres performing distinet funetions ;
and that it was this apparent unity of
the two sets of nervous fibres, which so
long misled physiologists to the belief
that the same nervous fibres served
for both. Thiz hasty inference was
arrived at in opposition to the physio-
logical phenomena, that sensation may
be lost while the power of motion re-
mains, and that the power of motion
may be destroyed while sensation re-
mains undiminished.

In concluding these very general re-
marks, itis fit toremind the reader onee

® Lehrbuch, vol. §i, part 2, p. 709,

more that the knowledge as yet accu-
mulated of the nervous system is most
imperfect, and that the foregoing
sketch must be regarded as but a
meagre outline of a subject which it
would require volumes to elucidate.
Any further attempt to do so, in the
small space at our command, would,
we fear, tend more to confuse the
non-professional reader than to en-
lighten him.

When we come to treat of the ap-
plications of the physiology of the
brain and nervous system to the pur-
poses of human improvement, we shall
perceive the importance of keeping
the principle of their subdivision
in view as a practical guide. At
present 1 shall merely remark, that
the simple axiom now recognised in
comparative anatomy, that no single
organ can execute more than one dis-
tinet function, is of itself sufficient to
prove that one organ cannot serve for
the operation of all the mental powers,
Accordingly, even the Edinburgh Re-
view, which, on more than one oceasion,
has evinced great hostility to some of
the above views, as included among
those of the phrenologists, has at an-
other time erfully inculcated them
as acknowledged physiological truths,
Undeterred by the statement in one
volume, that we have no evidence
that the brain is at all concerned
in any mental acts except those con-
nected with the external senses,® a
reviewer expressly and truly asserts
in another, that, exactly in propor-
tion as we ascend in the scale of crea-
tion, and the animal acquires a sense,
a power, or an instinct. do its nerves
multiply, and “its brain improve in
structure and augment in volume ;
each addition being marked by some
addition to, or amplification of, the
powers of the animal, until in man we
behold it possessing some parts of which
animals are destitute, and wanting none
which they possess;” so that  we are
enabled to associate every faculty which
gives superiority with some addition. to
the mervous mass, even from the smallest
indications of sensation and will, up to

® Edinburgh Review, vol. xliv., p. 257.
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the highest degree of sensibility, judg-
ment, and expression.”® Itis thus that
while many animals possess individual
senses or instincts in greater per-
fection than man, there is not one
which can be compared with him in
the number and range of its faculties ;
and, concurrently with this, there is
not one which approaches him in the
development and perfection of its ner-
vous system.

The mind and brain being thus so
closely associated during life, that the
former acts in strict obedience to the
laws which regulate the latter, it be-
comes an object of primary import-
ance in education to discover what
those laws are, in order that we may
adapt our conduct to them, and eseape
the numerous evils consequent on dis-
regarding them. To this inquiry I
shall devote the following chapter,
and begin with those laws which apply
to the brain considered as a whole,

CHAPTER XIIL

CONDITIONS OF HEALTH OF TilE
BEAIN—LAWS OF MENTAL
EXERCISE.

THE principal conditions on which
the health of the brain depends may
be divided into two great classes,—
the one having reference to its nature
as a constituent part of the living or-
ganism, and the other to the peculiar
and important functions which it per-
forms. Under the first head may be
included every thing which directly
affects the nutrition and physical well-
being of the brain: while under the
latter may be comprehended whatever
affects the brain through the medinm
of the mind. In ordinary language,
the former may be designated as the
physical ov organie, and the latter as
the mental or functional conditions of
cerebral health. [In strictness, how-
ever, both may be termed organic,

2 Edinburgh Review, vol. xIvii., p. 442, 443,

since mental causes produce disease
only by inducing changes in the brain
itzelf ; but as the distinetion will be
useful in practice, I do not hesitate to
adopt it.

If we inquire attentively by what
peculiarities those individuals have
been distinguizhed who have enjoyed
a high dﬂgree of mental and bodily
health through-;mt. a long and active
life, we shall find that, with scarcely
an exception, they have inherited from
their progenitors a sound constitu-
tion of both mind and body. The
reflecting reader, therefore, will not
be surprised that among the organic
conditions by which the health of the
brain is most directly secured, I should
name first, the possession of a sound
hereditary  constitution.  Experience
shews, indeed, that the importance of
this condition, ns a preservative, can
scarcely be overrated. Where it is
possessed, and where no unusual sus-
ceptibility of disease has been gene-
rated by mismanagement in early in-
fancy, it constitutes by far the most
efficient eafeguard which any human
being can obtain of future cerebral
and mental health under whatever cir-
cumstances of trial and anxiety he may
be afterwards placed. Where, on the
other hand, it is wanting, and an in-
dividual has the misfortune to be sent
into the world with a brain and ner-
vous system on which the peculiarities
of insane, eccentrie, or highly excit-
able parents are strongly imprinted
—and especially where injudicious
treatment in childhood has aggravated
the original defeet—the most careful
and rational management in after life
will often fail to prevent the invasion
of nervous misery or mental derange-
ment, from causes to which those
more soundly constituted may be ha-
bitually exposed without injury to
either mind or body. ILet it never be
forgotten, then, that the transmission
of a hereditary tendency from parents
to children, producing in the latter
an unusual liability to the maladies
underwhich the parents have laboured,
is one of the most powerful eauses
which pradizposze to cerebral and men-
tal disease,
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Even where the original defect in
the parent is merely some peculiarity
of disposition or temper, amounting
perhaps to eccentricity, it is astonish-
ing how clearly its influence on some
one or other of the progeny may often
Le traced, and how completely a con-
stitutional bias of this deseription may
interfere with & man’s happiness or
success in life. I have seen instances
in which it pervaded every member
of a. family, and others in which it
affected only one or two. When the
original eccentricity is on the mother’s
side, and she is gifted with much force
of character, the evil extends more
widely among the children than when
it is on the father’s side. Where both
parvents are descended from tainted
tumilies, the progemy is, of course,
more deeply affected than where one
of them is from a pure stock ; and,
seemingly for this reason, hereditary

- predisposition is a more usual cause

of nervous disease in the higher classes,
who intermarry much with each other,
than in the lower, who have a wider
choice. As an illustration of what
has just been said, we may quote the
following remarkable instance of here-
ditary defects, although the case oceur-
red in one of the lower animals. It is
related by Mr Bree in the Magazine
of Natural History, from which it is
quoted by Dr Graves® ¢ A white
cat of the Persian breed was kept in
Mr Bree's family as a favourite, The
animal was a female, quite white
and perfectly deaf. She produced at
various times many litters of kittens,
of which some were white, others
more ov less mottled, tabby, &e., &c.
But the extraordinary circumstance
is, that of the offspring produced at
one and the same birth, such as were,
like the mother, entirely white, were,
like her, invariably deaf; while those
that had the least speck of colour
on their fur, as invariably possess-
ed the usual faculty of hearing.”
This case shews in a very striking
manner the tendemcy which Nature
has to repeat in the offspring the
qualities of the pavent. It pervades

% Clin. Lec., vol. i., p. GOS8,

‘alike the animal and vegetable king-

doms, and is extensively made use of
by agriculturists to improve both their
crops of grain and breeds of cattle.
When we speak of hereditary diseases,
then, we merely mean a tendency
which belongs to the offspring to pass
through the same phases of develop-
ment as the parent, especially when
it is placed under circumstances simi-
lar to those of the parent. It is fre-
quently found, for instance, that the
offspring of a parvent who became in-
sane in middle life remains of sane
mind till it reaches the same stage of
existence, when it also begins toshew
symptoms of mental derangement. It
is accordingly of the utmost conse-
quence that the external circumstances
of the offspring should he varied from
those of the parent, so as to modify
as far as possible the parental type,
and aid Nature in her endeavours to
regain her original healthy standard.
Under favourable circumstances there
is a constant progress towards a higher
and improved development ; and so
powerful is this tendency in man, that
were due attention paid to the laws of
his nature, all hereditary disposition
to disease would speedily be over-
come,

Unhappily, it is not merely as a
cause of disease that hereditary predis-
position is to be dreaded. The ob-
stacles which it throws in the way of
permanent recovery are even more
formidable, and can never be entirely
removed ; and hence the direct im-
terest we have in avoiding the perpe-
tuation of the mischief by imprudent
intermarriages. 1f two persons, each
naturally of an excitable and delicate
nervous temperament, choose to unite
for life, and especially if they marry
at a very early age, when the natural
excitability of the system is at the
highest, it will be almost impossible
to prevent the concentrated influence
of these peculiarities from destroying
the health of their offspring, and sub-
jecting them to all the miseries of
nervous disease, modness, or melan-
choly.

Even where no hereditary defect

exists, the state of the mother during
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laws of health, “are commonly called
nervous ; they are worried with
trifles; startled at shadows; distracted
by noise or bustle; never free from
some ache or pain, for almost every
feeling is suffering; and what in others
would be slight pain, in these amounts
to agony. Hence they are perpetual
invalids, quite unfit for the rugged
path of life, over which they, as it
were, walk barefooted and thin-skin-
ned. If real disease attack them, its
nervous symptoms are so much exag-
gerated, that a medical attendant is
apt to fall into the error of either as-
cribing all to the nerves, or of measur-
ing the disease by the severity of the
symptoms.”*

The causes which most materially
tend to produce this excited state of the
nervous system in previously healthy
constitutions, are the confinement and
luxurious habits of the upper classes,
whose nervous gystems are cultivated
at the expense of the rest of their
bodies. Occasionally an analogous
state is produced by the over-active
treatment of disease, in cases where
the system is damaged by the too
copious abstraction of blood. In both
cases, imperfect nutrition of the ner-
vous system lies at the root of the evil,
which can be removed only by long
and persevering observance of the ge-
neral laws of health, such as we have
endeavoured to expound in the pre-
vious chapters of this work. When
the fault lies in original defect of the
nervoussystem,the evil mayfrequently
be mitigated by judicious treatment,
but can scarcely ever be removed.

An opposite condition to that just
described is frequently observed in in-
dividuals whose muscular system is
cultivated at the expense of the ner-
vous, or who, from ital consti-
tution, or from age, are deficient in
sensibility. Such individuals, says
Professor Williams, “feel less than
other folk. All their feelings are ob-
. tuse, and their action slow ; they have
no intense suffering or pleasure. Such
persons have also little irritability,
but much tone of fibre, and are re-

* Williams® Principles of Medicine, 2d
ed., p. 79.

S

‘due to an overcharged state of the

markable for their immunity from || |
many diseases.”” They contrast with |} ©
the over-sensitive in this respect also, J|
that while the sufferings of the latter {}

are due in no ineonsiderable degree to ||
deficiency of blood, or an alteration in |} =
its quality, their dulness is frequently || =

blood-vessels.

Hence, the condition on which the
health of the brain most directly de-
pends, after that of its congenital con-
stitution, is undoubtedly a due supply (|
of well-constituted blood. The effects |{
of slight differences in the quality of
the blood are not easily recognised,
but, when extreme, they are too ob-
vious to be overlooked. If thestimulus
of arterial blood be altogether with-
drawn, the brain ceases to act, and ||
sensibility and consciousness become
extinet. Thus, when carbonic acid
gas is inhaled, the blood circulating
through the lungs does not undergo
that process of oxygenation which is
essential to life; and as it is in this
state unfit to support the action of the
brain, the mental functions become
impaired, and death speedily closes the
scene, If, on the other hand, the blood
be too highly oxygenated, as by breath-
ing oxygen gas instead of common air,
the brain is too much stimulated, and
an intensity of action bordering on in-
flammation takes place.

Such are the consequences of the
two extremes; but the slighter varia-
tions in the state of the blood have
equally sure, although less palpable
effects. If its vitality be impaired by
breathing an atmosphere so much vi-
tiated as to be insufficient to produce
the proper degree of oxygenation, the
blood then affords an imperfect stimu-
lus to the brain, and, as a necessary
consequence, langour and inactivity of
the mental and nervous functions en-
sue, and a tendeney to headache, syn-
cope,or hysteria, makes its appearance.
This is seen every day in the listless-
ness and apathy prevalent in crowded
and ill-ventilated schools; and in the
headaches and liability to fainting
which are so sure to attack persons of |
o delicate habit in the contaminated
atmospheres of erowded theatres, chur-
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at mid-day for an early dinner, the boy
was enabled to continue his education
without interruption, although his
health had suffered so much that the
parents had made up their minds to
remove him from school and send him
to the country, as the only probable
means of saving his life,

Another form in which the brain,
in common with the rest of the body,
often suffers from defective nutrition
in early life, consists in negleet of suf-
ficient relaxation during, and for some
time after, eating. In many schools
and families, books are taken up, les-
sons resumed, or tasks begun, almost
immediately after meals, instead of an
interval of relaxation being allowed
to facilitate digestion and give the
system the full benefit of the food. In
some institutions, indeed, so desirous
are the teachers that no momeni of
time should pass unimproved, that
some one reads aloud during meals; all
cheerful conversationis thusprevented,
and the digestive powers are weakened
by the nervous influence being with-
drawn from the stomach. The evil, too,
falls most heavily on those children
who can least withstand it; on those,
namely, whose nervous systems are
already excited, and whose attention is
most easily roused. Strong healthy
children may resist this cause of im-
paired health; but it often injures very
geriously the more delicately consti-
tuted, and helps to ruin both the sto-
mach and the nervous system. But it
would lead me too far from the proper
object of this work to go more minutely
into its consideration here, and the
reader is referred for additional infor-
mation, to p. 113 of the 9th edition of
my work on Digestion.

Those who have never reflected on
the influence of a well-arranged diet
and sound digestion on the health of

| the brain and mental functions, may

obtain some idea of its reality from the
examination of extreme cases, Star-
vation, for example, is well known to
affect the brain 80 much as often to
produce ferocious delirium. This result
was painfully exemplified not many
years ago, after the wreck of the
Medusa French frigate on the coast of

Africa, when, under the influence of
hunger, scenes of cruelty and horror
took place which it is impossible to
read of without shuddering. Among
the Milanese, also, a species of insanity
arising from defective nourishment is
very prevalent, and is easily cured by
the nourishing diet provided in the
hospitals to which the patients are
sent. 1 have seen the mental functions
weakened, and the brain disordered,
by the same cause—inadequate nutri-
tion—at the period of rapid growth.
This defective nutrition, however, it
must be observed, does not always de-
pend on want of proper food. On the
contrary, it is often the result, among
the higher classes, of too much or too
stimulating food, over-exciting and
ultimately impairing the digestive
powers. The result, in both cases, is
the same, namely, imperfect constitu-
tion of the blood, and consequently
imperfect nutrition of the tissues of
the body.

Chemical investigation shews that
in many diseases the constitution of
the blood deviates very much from the
healthy standard, and we can readily
understand how the stimulus of dis-
eased blood to the brain and other
parts of the nervous system, should be
followed by symptoms of so-called ner-
vous diseases. We have already men-
tioned that in cases of hysteria the
blood is frequently found deficient in
red corpuscles, and that the symptoms
of the disease disappear as the blood
regains its normal constitution. Hys-
teria, then, though called a nervous dis-
ease from its most striking symptoms,
isin reality, at least in many instances,
one of nutrition; and the fundamental
remedy is to be sought, not in anti-
spasmodic drugs, but in attention to
the general laws of health, The same
remarks are applicable to many cases
of hypochondriasis, when dissipation
or excess of business has sapped the
powers of the system. The blanched
cheek and lacklustre eye shew the al-
teration which the blood has under-
gone, whence it no longer affords a
normal stimulus to the brain, This
is one cause of those feelings of un-
conquerable melancholy which so fre-

=
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The same remedies will remove drunk-
enness from the mass of the people.
Cultivation of their intelleets will
cause them to seek higher sources of
enjoyment; and their moral faculties,
no longer obscured and perverted by
the use of pernicious stimuli, will seek
refreshment in the peace and comfort
of their homes. The great error that
has hitherto been committed lies in
our wishing to think and act for the
people, instead of educating them to
think and act for themselves, and aid-
ing them in their endeavours to pro-
vide suitable means of recreation when
the labours of the day are over. Till
this fundamental mistake be corrected
the multitude will make little pro-
gress; let it be so, and they will soon
work out their own salvation. Inthe
mean time, advantage may be taken of
the compound nature of the human
mind to break or weaken the habit of
drinking of such as cannot now be
educated, by placing various recrea-
tions and amusements within their
reach. Cheap railway-trips, pedestri-
an excursions, out-of-door pastimes,
and musical performances, are caleu-
lated to be of much benefit in this
respect ; as, indeed, is any amusement
or employment which will give pleas-
ing and harmless occupation to the
‘various faculties of the mind. To at-
tempt to cure drinking by such pro-
ceedings as shuttinfy the spirit-shops,
is to view the matter superficially, and
to grapple with the effect instead of
the cause.

But important as is the quality of
‘the blood to the healthy action of the
brain, its quantity and the regularity
of its supply are of scarcely inferior
consequence, Some of the preceding
illustrations bear still more foreibly
on this point than on the influence
of defective quality. I now add, that
if, as often happens from accidental
wounds, and during blood-letting, the
quantity of blood circulating through
the brain be suddenly diminished, the
effect may be so great as entirely to
arrest its action and destroy conscious-
ness. Kven where the loss of blood,
although considerable, is not sufficient

to produce this result, it will neverthe-

less impair the vitality of the brain,
and often lower the mental vigour so .
much as for a time to unfit the indivi-
dual for active or energetic thinking,
When, on the contrary, the circulation
of the blood through the brain is acce-
lerated within certain limits, inereased
action and its accompanimentincreased
mental activity, are the certain results.
In this respect the brain is situated pre-
cisely as is every other organ of the
body. When not stimulated by a full
supply of well-constituted blood, it
acts feebly and imperfectly. Thus.
S8ir A. Cooper found that, when the
carotid and vertebral arteries which
convey the blood to the brain were
tied, the animal experimented upon
became stupid, and, to a certain ex-
tent, incapable of voluntary motion.
On the other hand, when a full supply
is afforded, the brain becomes propor-
tionally excited to higher activity, till,
if this condition be carried to excess,
the excitement may end in violent de-
lirium or maniacal furor.

Over-fulness of blood, however, is
frequently accompanied by torpor of
the intellectual faculties, owing to the:
pressare exerted by the gorged blood-
vessels on the brain. In such cases the
risk of apoplexy becomes imminent,
and no time should be lost in having
recourse to a restricted diet, and, if
necessary, to bleeding and purging to-
reduce the quantity of blood. It is
under such circumstances that vege-
table diet is found to be so beneficial,
producing, as it then does, an unwont-
ed activity of intellect and feeling of
lightness,—because, by the continued
use of such diet, the quantity of blood
is reduced, and the pressure on the
brain diminished. Under the opposite
circumstances of impoverished blood
from poor or deficient food, a vege-
table diet would only aggravate the
evil,

The law, in virtue of which excite-
ment of funetion and activity of cir-
culation in the organ performing it
are always coinecident, being thus as
applicable to the brain as to all other
organs, common prudence uires,
that, in conducting both physical and
mental education, we should take the
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At the time of Mr Combe’s visit, the
girl was eight years old. The skin
over the wound was thin and covered
with fine hair ; on applying the hand
over it a curious leech-like motion
was felt in the brain, accompanied
with a prominence and pulsation of
the part whenever the corresponding
feelings were excited. When '  the
feelings were at rest, and her intellect
alone was active, as when intent on
solving an arithmetical question, only
the gentle and equal pulsation of the
arterial system was perceptible.

In all of these cases, mental activity
and increased circulation were found
invariably to accompany each other.

The well known impulse given to
thought and feeling by wine and other
stimulants, which act chiefly by in-
creasing the flow of blood to the
brain, is but another example of the
operation of the same general law,
and goes far to justify the opinion of
Dr Caldwell, that, if it were * possible,
without doing an injury to other
parts, to augment the constant afflux
of healthy arterial blood to the brain,
the mental operations would be in-
vigorated by it. I state,” says he,
“ this opinion confidently, because we
often witness its verification. When
a public speaker is flushed and heated
in debate, his mind works more freely
and powerfully than atany other time.
Why # Because his brain is in better
tune. What has thus suddenly im-
proved its condition? An increased
current of blood into it, produced by
the excitement of its own increased
action. That the blood does, on guch
occasions, flow more copiously into
the brain, no one can doubt who is at
all acquainted with the cerebral sen-
sations which the orator himself expe-
riences at the time, or who witnesses
the unusual fulness and flush of his
countenance, the dewiness, flashing,
and protrusion of his eye, and the
throbbing of his temporal and carotid
arteries. It is well known that, while
intensely engaged in a memorable de-
bate last winter in Washington, a
distinguished senator became so giddy,
by the inordinate rushing of blood
into his brain, that he was obliged to

git down, and the senate adjourned to
give him time to recover. And, more
recently, a new member in the House
of Representatives fell while speaking,
and suddenly expired from the same
tause. A member of the law class of
Transylvania, moreover, experienced,
a few weeks ago, a convulsive affection
from a congestion of blood in the
head, induced by excessive excitement
of the brain in the ardour of debate,”*
In many instances, indeed, the in-
ereased eirculation in the brain, at-
tendant on high mental excitement,
reveals itself by its effects when least
expected, and leaves traces after
death which are but too legible. How
many public men, like Whitbread,
ltomilly, Castlereagh, and Canning,
urged on by ambition or natural
eagerness of mind, have been suddenly
arrested in their career, by the inor-
dinate action of the brain induced by
incessant toil! And how many more
have had their mental power for ever
impaired by similar excess! When
tasked beyond its strength, the eye
becomes insensible to light, and no
longer conveys any impressions to the
mind. In like manner, the brain,
when much exhausted, becomes inca-
pable of thought, and consciousness
is almost lost in a feeling of utter con-
fusion. To the hard-working literary
man, cerebral rest on Sunday is of no
less utility than muscular rest is to
the miner or coal-heaver. * During
many years’ observation of intellectual
labourers,” says a London journalist,
“we never knew a man to work seven
days in the week who did not kill him-
gelf, or kill his mind.” And it de-
serves to be seriously considered whe-
ther young people who are busily
occupied during six days of the week
with study, should be burdened, so
much as they frequently are in Scot-
land, with Sunday * tasks,” demand-
ing such painful efforts in committing
to memory the prescribed portions of
abstruse theological works and ill-
understood hymns, that the day of rest
and refreshment, in place of being a

& Caldwell’s Thoughts on Physical Edu-
cation, p. 114.
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inference applies with equal force to
the brain as to other organs; and that,
in endeavouring to promote its health,
we must either regulate the exercise
of all its. functions by the ordinary
laws of physiology, or forfeit the ad-
vantages which their observance is des-
tined to confer upon us.

Since, as I have already shewn, not
only are increased activity of brain,
and an increased flow of blood through
its vessels, inseparably connected, but
within certain limits the one is always
proportioned to theother it followsthat,
as the function of the brain is to mani-
fest the various powers of the mind,
activity of mind necessarily implies a
corresponding activity of brain, and is
attended with all its physiological re-
sults. Or, in other words, activity of
mind is as much the mode of exercise
of the brain as walking is of the
muscles, or vision of the eye; and it
is only by keeping this fact steadily
in view that we can see our way
clearly through the inconsistencies of
different eduecational theories, and ar-
rive at principles sufficient for our
own guidance. Let us now see how
| far the ordinary lawsof physiology
| apply to the exercise of the cerebral
. functions.
| That énactivity of the brain impairs
I its healthy energy, and, asa necessary
| consequence, diminizhes mental power,
is amply proved by daily and hourly
experience, Nor will this truth sur-
prise any reflecting person who keeps
in mind that, by disuse, muscles be-
come emaciated and weakened, blood-
| vessels and nerves obliterated, and

| bone itself softened and altered in
‘|| structure ; and who considers, that, as
a part of the same animal system, the
brain is nourished by the same blood,
and subjected to the same vital laws,
as the muscles, bones, and nerves.
For direct proof, however, I need
only refer the reader to the well
known influence of solitary confine-
ment upon the bodily and mental
condition of even the most energetic
and robust. Solitary confinement im-
pairs and destroys mental vigour
solely by the forced inaction into
which it throws the brain; and unless

L 1
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relieved by occupation and the occa-
sional visits of the attendants, it be-
comes the most destructive punish-
ment which can be inflicted upon any
human being. Under its unmitigated
infliction, the strong-minded man soon ||
lapses into the feebleness of childhood, ||
and the sternest resolution yields like ||
the willow to the gentlest breeze.

It is from a similar cause that men |}
accustomed for years to a busy and ||
bustling life, almost inevitably be- [}
come hypochondriacal, melancholy, ||1
and enfeebled in mind and resolution;
on retiring from business or from ac-
tive publie service to the quiet of the
country, without any pursuit to oc- ||
cupy their attention. The brain and ||@ |
mind, being left in inaction, soon lose ||| |
their healthy tone, and indolence and
ennui appear where ealm enjoyment
wasconfidently, but most unreasonably,
looked for. It is the same cause which
renders that seclusion from society,
which invalids are apt to indulge in,
s0 injurious to both bodily and mental
soundness; and which often renders ||
the situation of governesses one of |||
misery and bad health, even where

every kindness is meant to be shewn ||
towards them. In many families,

especially in the higher ranks, the
governess lives so secluded, that she is
almost as much out of society as if she
were placed in solitary confinement.
For the same reason, those who are cut
off from social converse by any bodily ||
infirmity, often become discontented ||
and morose in spite of every resolution .
to the contrary. The feelings and || |
faculties of the mind, which had for-
merly full play in their intercourse
with their fellow-creatures, have no
longer scope for sufficient exercise ;
and the almost inevitable result is ie- ||
ritability and weakness in the corre-
sponding parts of the brain.
Ennui and inactivity thus directly
contribute to shorten life, and furnish
another example of the adaptation by
Divine wisdom of all things to each
other, The human system is arranged
on the principle of acting in harmony
with the requirements of man's social
position, and health and activity thus
go hand in hand. FEnnui and inacti-
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| served, as I have said, to become
blood-shot and unusually sensitive to
the light ; and if the exercise be per-
severed in, inflammation and loss of
sight may be the ultimate results.
Precisely analogous consequences
ensue when the mind is employed to
excess, The vessels of the brain be-
come distended, and its action becomes
excited, till it borders upon, or actually
passes into, disease. At any time of
life, accordingly, excessive and long-
continued mental exertion is hurtful ;
but in infancy and early youth, when
the structure of the brain is still imma-
ture and delicate, permanent mis-
chief is more easily inflicted by in-
judicious treatment than at any sub-
sequent period—and, in this respect,
the analogy is complete between the
brain and the other parts of the body,
as we have already seen exemplified
in the injurious effects of premature
exercise of the bones and muscles.
Serofulous and rickety children are
the most usual sufferers in this way.
They are generally remarkable for
large heads, great precocity of under-
standing, and small delicate bodies.
But, in such instances, the great size
of the brain and acuteness of mind
are the results of morbid growth ;
and, even with the best management,
the child passes the first years of its
life constantly on the brink of active
disease. Instead, however, of trying
to repress its mental activity, the fond
parents, misled by the early promise of
genius, too often excite it still farther,
by unceasing cultivation and the ne-
ver-failing stimulus of emulation and
praise ; and finding its progress, for
a time, equal to their warmest wishes,
they look forward with ecstasy to the
day when its talent will break forth
and shed a lustre on its name, But
in exact proportion as the picture be-
comes brighter to their fancy, the pro-
bability of its being realized becomes
less ; for the brain, worn out by pre-
mature exertion, either becomes dis-
eased or loses its tone, leaving the
mental powers slow and depressed for
the remainder of life, The expected
prodigy is thus ultimately and easily
out-stripped in the social race by

many whose dull outset promised him
an easy victory.

In speaking of children of this de-
scription, Dr Brigham, in an excellent
little work on the influence of mental
excitement on health, published about
twenty years ago in America, says:
“ Dangerous formsof serofulous disease
among children have repeatedly fallen
under my observation, for which I
could not account in any other way,
than by supposing that the brain had
been exercised at the expense of other
parts of the system, and at a time of
life when nature is endeavouring to
perfect all the organs of the body ; and
after the disease commenced, I have
seen with grief the influence of the
same cause retarding or preventing
recovery. I have seen several affect-
ing and melancholy instances of chil-
dren five or six years of age lingering
awhile with diseases from which those
less gifted readily recover, and at last
dying, notwithstanding the utmost
efforts to restore them. During their
sickness they constantly manifested a
passion for books and mental exeite-
ment, and were admired for the matu-
rity of their minds. The chance for the
recovery of such precocious children is,
in my opinion, small, when attacked by
dizsease ; and several medical men have
informed me, that their observations
had led them to form the same opinion,
and have remarked, that in two cases
of sickness, if one of the patients was
a child of superior and highly culti-
vated mental powers, and the other
one equally sick, but whose mind had
not been excited by study, they
should feel less confident of the reco-
very of the former than of the latter.
This mental precocity results from an
unnatural development of one organ
of the body at the expense of the con-
stitution,”*

It should constantly be borme .in
mind. that the immature constitutions
of children are much more susceptible
of injurious influences than the fully

developed systems of adults. Conse- |
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quently, in disease, when the natural
irritability of the young is generally
increased, it becomes a matter of para-
mount importance to remove all sources
of excitement. When this is not at-
tended to, and when, moreover, suffi-
cient care is not taken to ensure per-
fect ventilation, the mortality of such
children is found to be much greater
than that of sick adults, although the

ral rate of mortality at the same
periods is the reverse. This is espe-
cially the case in the Hopital des
Enfants Malades at Paris, where, from
the number of children congregated
together in wards, it is almost impos-
sible to ensure quiet and purity of
air. Accordingly, during the year
1848, the rate of mortality among
them was 1 in 5-36, and the average
stay in the hospital was 60-31 days;
whereas the general rate of mortality
in all the Parisian hospitals was 1 in
1073, and the average stay 2798

|| days.* Such facts make it appear ex-

tremely doubtful, whether, balancing
the evil with the good, the erection of
an hospital for sick children, as is
at present contemplated in London,
would be really beneficial.

Dr Brigham justly remarks, that it is
ignorance in the parents which leads to
the too early and excessive cultivation
of the minds of children, especially of
those who are precocious and delicate ;
but from the examples which he gives,
and the general bearing of his admoni-
tions, the error of commencing syste-
matic education too soon, and stimulat-
ing the infant mind too highly, seems
to be decidedly more prevalent in the
United States than in this country.
Among the “ children's books” in the
United States, many are announced
as purposely prepared “for children
from two to three years old I and
among others are “ INFANT Manuals”
for Botany, Geometryand Astronomy!!
That mode of teaching is considered

# Annales d'Hygiéne Publique. Oct.
1849. P. 387

The ages of the children in the Hopital
des Enfunts Malades vary from 2 to 15
years. The great proportion of them are
between 5 and 15 years, which vonstitutes
the most healthy period of life.

the best which forces on the infant
mind at the most rapid rate, without
regard to health or any other con-
sideration. In this country, children
are not generally sent to school so
early ; but education is still too much
restricted to the exclusive exercise of
the mental powers, to the neglect of
the physical ; and, in the instance of
delicate children, is pushed on too
rapidly. I have witnessed the fate of
one of these early prodigies, and the
circumstances were exactly such as
those above described. The prema-
turely developed intellect was ad-
mired, and constantly stimulated by
injudicious praise, and by daily exhi-
bition to every visiter who chanced to
call. Entertaining books were thrown
in the way; reading by the fireside
encouraged ; play and exercise ne-
glected ; the diet allowed to be full
and heating, and the appetite pam-
pered by every delicacy, 'The results
were, the speedy deterioration of a
weak constitution, a high degree of
nervous sensibility, deranged diges-
tion, disordered bowels, defective nu-
trition, and, lastly, death, at the very
time when the interest excited by the
mental precocity was at its height.
Such, however, is the ignorance of
most parents on physiological subjeets,
that when one of these infant prodigies
dies from erroneous treatment, it is not
unusual to publish a memoir of his
life, that other parents may see by
what means such transcendent quali-
ties were called forth. Dr Brigham
refers to a memoir of this kind, in
which the history of John Mooney
Mead, aged four years and eleven
months, is narrated as approved of by
“ several judicious persons—ministers
and others, all of whom united in the
request that it might be published,
and all ed in the opinion, that a
knowledge of the manner in which the
child was treated, together with the re-
sults, would be profitable both to parents
and children, and a benefit to the cause
of education,” This infant philosepher
was “taught hymns before he could
speak plainly ;" “ reasoned with” and
constantly instrueted until his last ill-
ness, which,  without any assignable
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caunsd,” put on aviolent and unexpected
form, and carried him off, Asa WARN-
ING not to force education too soon or
too fast, this case may be truly * pro-
fitable both to parents and children ;”
but, as an example to be followed, it
assuredly canmot be too stromgly or
loudly condemmed. Infant Schools,
however, in which physical health and
moral training are duly attended to,
are excellent institutions. Such are
those established and regulated on the
plan of the benevolent Wilderspin,
whose exertions have gone so far to de-
monstrate the importance of early in-
fant training. DBuat I regret tosay that
many schools that have been opened
under the same name have scarcely
any one sound principle in action;
and threaten to do more injury to the
children by foreed and injudicious in-
tellectual cultivation and close con-
finement, than will be easily remedied
even by the best management in after-
life. I know some schools consisting of
a single small apartment without any
play-ground, and with very imperfect
means of ventilation, where npwards of
150 children are erowded together for
four or five hours a day, with no free
access 'to the open air,—no adequate
museular or pulmonary exercise,—
no mental recreation worthy of the
name,—no maticcultivation of the
moral and social feelings in actual in-
tercourse with each other,—and where,
with the exception of a few intervals
of rest, an oceasional march round the
room, and a frequent change of subject,
the time is consumed in intellectual
tasks, to the almost complete exclusion
of every thing else. Schools of this
description cannot be too strongly de-
nounced as fraught with mischief to
the young, and as flagrant abuses of a
most valuable prineiple, But in thus
cemsuring what is radically wrong, we
must be careful not to go to the other
extreme, and, like Cobbett, condemn as
bad that which isso only in its abuses,
A well-regulated Infant Bchool is an
instrament of great power in improv-
ing and humanizing mankind.*

# Many of my readers will be glad to learn
that Dr Brigham’s liftle work has been re-
printed in this eountry in .a very cheap

In the Williams Secular School in
Edinburgh, the principles above ex-
pounded have beensuccessfully reduced
to practice :—** Great care is taken, es-

pecially with the younger children, to |
avoidovertasking the brain. Theteach- |

er has found it necessary to make the
lessons on mental arithmetic of shorter |
duration than any of the others, as chil-

1

dren of highly nervous temperaments |

have complained of headache after such

lessons, when protracted to the same [P

length as the other lessons. Any undue |
activity of the brain is at once mani- |

fested by a characteristic brightness
and restless expression of the eye,
generally accompanied with a flush of
the cheeks, and a redness and burning
of the ears; sometimes there is a red
band across the bridge of the nose, or

It
|

the ¢hin is more flushed than the rest
of the face; in all cases the forehead |}
is unusually hot, and frequently head- ||

ache is complained of. The experience
of the teacher has enabled him to de-
tect these symptoms immediately when
they present themselves, and to remove
the exciting cause.

‘It is interesting to observe, that
while the gemeral mental activity of
the children has so greatly increased

since the commencement of the school, ||

instances of this kind of morbid acti-

]IE
|
|.
!z

vity have become far less frequent, and ||

of late have been almost unknown. A
few cases have oceurred of highl ner-

vous and exeitable children, who for |

some time after 'enteﬂng'thﬂ gchool |
exhibited continually eome of the above |

named symptoms; but this' tendency

has gradually subsided, and their
general health and robustness have ||

improved, while their intellectual pro- |
gress has continued very satisfactory; |
facts which shew strikingly that! the |

system of instruction adopted in the
school is safe and healthy, and the

form, with notes by the late Dr Maenish of ||
Dr Caldwell’s “ Thoughts on (}
Physical Education™ has' also 'been re- ||

Glasgow,

published, with additions from his other ||
writings, and ' notes by Mr ' Robert Cox. |

Both works contain facts and principles of

great interest to every parent and teacher, |

and ave ealeulatéd to be highly useful in ||

advancing the cause of rational edueation.
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gaining, and a fortnight of too close
occupation may make all study impos-
sible for many weeks and months that
follow dt. 1 have experienced this
myself when I was nearly of your
age, and have been obliged to expiate
by many tedious months of languor
and constrained idleness, the impru-
dent exertions which had exceeded
my strength. You ought to reflect
that relaxation is to the full as neces-
sary as study to your success, and that
the time which appears to be thrown
away is really, even with respect to
| the advancement of your studies, time
most profitably employed. I am at
this moment putting in practice the
doctrine I inculcate ; for my only occu-
pation here is to ride about the country,
to enjoy the sea-air, and read books of
amusement.”* To give additional
weight to this advice, we shall now
quote the experience of a distinguished
literary gentleman who seems to have
acted in an entirely opposite spirit.

“I have been a workman in my
day,” says Sir Edward Bulwer Lytton,
“1 began to write and to toil, and to
win some kind of a name, while yet
little more than a boy. With strong
love for study of books—with yet
greater desire to accomplish myself in
the study of men—for sixteen years I
conceive no life to have been more
filled with occupation than mine,
What time was not given to action
was given to study; what time not
given to study, to action—labour in
both ! To a constitution naturally far
from strong, I allowed no pause or res-
pite. The wear and tear went on with-
out intermission—the whirl of the wheel
never ceased,

 Sometimes, indeed, thoroughly
overpowered and exhausted, I sought
for escape. The physician said ¢ Tra-
vel,” and I travelled ; ¢ Go into the
country,” and I went. But in such
attempts at repose all my ailments
gathered round me,—made themselves
far more palpable and felt. I had no
resource but to fly from myself—to fly
into the world of books, or thought, or
reverie,— to live in some state of being

® Life of Sir Samuel Romilly, vol. ii., p. 61

less painful than my own.

Aslong as

I was always at work it seemed that I ||

had no leisure to be ill.
my hell.

Quiet was ||

“ Atlengththe framethus longneglected,

—patched up jor @ while by drugs and |
doctors,—put off and trijled with as an |
intrusive dun—Iike a dun who is in his |
rights —brought in its arvears crushing |
and terrible, aceumulated through long ||
vears ; worn out and wasted, the con- ||

stitution seemed wholly inadequate to
meet the demand.
“The exhaustion of toil and study had

been completed by great anxiety and ||
grief. I had watched with alternate ||

hope and fear the lingering and mourn- |
ful death-bed of my nearest relation |

|
f
|
|
;
|

and dearest friend—of the person
around whom was entwined the strong-
est affection my life had known—and
when all was over, I seemed scarcely
able to live myself,

“ At this time, about the January

of 1844, T was thoroughly shattered. ||
The least attempt at exercise exhausted |

me.

tion of that vast surface we call the
mucous membrane, which had defied
for many years all medical skill, ren-
dered me continually liable to acute at-
tacks, which from their repetition, and
the increased feebleness of my frame,
might at any time be fatal. Though
free from any organic disease of the
heart, its action was morbidly restless

and painful. My sleep was without |
refreshment. At morning I rose more |

weary than I had lain down to rest,

“ Without fatiguing you and your
readers with the longa cohors of my
complaints, I pass on to record my
struggle to resist them. Ihavealways

The nerves gave way at the most |
ordinary excitement—a chronic irrita- ||

had a great belief in the power of |

WILL.

What a man determines to do |

—that in ninety-nine cases out of the |
hundred I hold that he succeeds in |

doing.

I determined to have some |

insight into a knowledge 1 had never |
obtained since manhood—the know- |

ledge of health,

“ 1 resolutely put away books and
study, sought the airs which the phy-
sicians deemed most healthful, and

adopted the strict regimen on which |
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the system fzils on the plain. There
was now, moreover, a hopeful mental
condition, kept ap by cheerful social
intercourse, which tended to soothe the
morbid excitement of the nervous sys-
tem, and rendered exercise no longer
a burden and a punishment. If to
these reasons for improvement we add
the occupation of following out the
system, the influence of the early hours
for meals, and the stimulus imparted
to the cutaneous functions by the ap-
plication of the water, we can readily
see good grounds for believing that
the patient derived henefit from the
water-cure. But no treatment could
obliterate all the consequences of his
former habits; ““ I do not even now
affect,” he says, “ to boast of a perfect
and complete deliverance from all my
ailments.” Nor could such a consum-
mation be rationally expected. The
“ arrears, crushing and terrible, accu-
mulated through long years,” could
not be liquidated in a week—nor in a
month—rnor in a year—probably not
fully liquidated in all the remaining
years of life, There exists no royal
road by which the frame, wherein
“ the tear and wear went on without
intermission—the whirl of the wheel
never ceased,” could be conducted
back to health and strength. Nature
cannot for ever be evaded.: like an in-
trusive dun. Sooner or Iater she will
assert her claims; and the longer the
settlement is delayed, the heavier will
be the reckoning at last.

I have seen several instances of in-
sanity, and also of total incapacity for
future useful exertion, bronght on by
long-protracted and severe study, in
subjects whose talents, under a better
system of cultivation, would have
raised them to that eminence, the in-
judicious pursuit of which had defeated
their own object, and ruined their
general health. Dr Browne of Dum-
fries mentions, in the Ninth Annual
Report of the Crichton Royal Institu-
tion, a patient who, * himself a teach-
er, trained under a system which en-
foreed continuons application, enjoined
an hour's relaxation and eleven of
study, or mental application of some

kind, and openly professed as an ob-
ject to condense the greatest possible
amount of knowledge into the shortest
possible time,—is now exhausted, de-
Jected, dispirited, aged and decrepid ||
in mind, but deluded with the belief ||
that he has accomplished all things.”
Pope was another remarkable vietim
of this error. By excessive application,
he had reduced his health to such a
deplorable state, that he at last gave
way-to it and prepared to die. * He
fell into that state of exhaustion, which
Smollett, too, once experienced for
half a year, a coma vigil—an affection
of the brain, when the principle of
life is so reduced that all external ob-
jects appear as if passing in a dream,
—a sort of torpid indistinct existence.”
Dr Radeliffe heard of his econdition,
and ordered him to give up study and
ride on horseback. Pope fortunately
followed the advice, and regained com-
parative health. In two cases of a
similar description which came under
my own notice, the sufierers made the
remark, that early instruction in the
structure and laws of the animal eco-
nomy, such as that which I am now
attempting to communicate, might
have saved them. DBoth meant well,
and erred from ignorance more than
from headstrong zeal, .
As an example, on the other hand,
of the advantages that are gained by
duly alternating application and re-
laxation, I may mention that a few
years ago the system of granting a
month’s leave of absence annually to ||
the clerks in the Bank of England was
introduced by the Governor, Mr Cot-
ton. It was expected that the change
would render an addition of twenty
clerks necessary to admit of the Bank’s
business being properly performed ;
but experience shewed that no increase
whatever was required. The number
of absentees from indisposition was so
much reduced, and the efficiency of ||
the officers on duty so much inereased,
that even less difficulty was found in
conducting the business of the esta-
blishment than before. Instead of
being commended, as in former times,
for constant attendance at his post
without availing himself of the leave
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for this opinion, and that the fever
was evidently the effect of jatigue and
an over-gvcited brain, The reader
will not feel much hesitation in be-
lieving this statement, when he is
made acquainted with the habiis of
Davy at this period. His intellectual
cxértions were of the most injurious
kind, and yet, unlike the philosophers
of old, he sought not to fortify him-
self by habits of temperance.” “Such
was his great celebrity at this period
of his career, that personsof the highest
rank contended for the honour of
his company at dinner, and he did not
possess sufficient resolution to resist
the gratification thus afforded, al-
though it generally happened that Ais
pursuits in the laboratory were not sus-
pended until the appointed dinner hour
had passed. On his return in the even-
ing, he reswmed his chemical labours,
and commonly continued them till three or
Sfour o’clock in the morning, and yet the
servants of the establishment not wnfre-
guently found that he had ricen before
them.” Buch was the alarming state
of his health, that for many weeks his
physician regularly visited him four
times in the day ; and the housekeeper,
Mrs Greenwood, tever retired to bed
exeept one night during eleven weeks.
In the latter part of his illness, “ he
was reduced to the extreme of weak-
ness, and his mind participated in the
debility of his body."*

# Paris"s Life of Sir H. Davy, p. 183,
It is proper to mention, that in the * Ma-
muoirs of the Life of Sir Humphry Davy,”
by his brother Dr John Davy, Dr Paris is
nccused of much exaggeration in what is
quoted above. * Instead,” says Dr Davy,
“ of returning to the laboratory after din-
ner, and working ther# till a late hour, and
resuming his labours after three or four
hours® sleep, it was very unusnal for my
brother f{o revisit it after he had dressed
for dinner, and before breakfast I do not
believe he ever entered its precinets. Ha
wag never, to the best of my knowledge, in
the habit of abridging greatly his howrs of
rest, which were commonly seven or cight.*
(Vol i, p. 262.) Dr Davy, however, con-
firms the statement as to his brother's nu-
merous dinner-engagements, and likewise
mentions that his physicians * considered the
disease as the result of over-fatigne and ex-
citement from his experimental labours and

Instances sometimes occur of per-
sons, exhausted by anxiety and long
attendance on others, being themselves
attacked by fever, and dying, more
from the unfavourable state to which
previous exhaustion had reduced them,
than from the intensity of the fever
itself.

Nervous disease from excessive
mental labour and exaltation of feel-
ing, sometimes shews itself in another
form. From the want of proper in-
tervals of rest, the vascular excite-
ment of the brain, which always aec-
companies activity of mind, never has
time to subside, and a restless irrita-
bility of temper and disposition comes
on, attended with sleeplessness and
anxiety, for which no external cause
can be assigned. The symptoms gra-
dually become aggravated, the diges-
tive funetions give way, nutrition is
impaired, and a sense of wretchedness
is constantly present, which often
leads to attempts at suicide. While all
this is going on, however, the patient
will talk or transact business with
perfect propriety and accuracy, and
no stranger could tell that any thing
ails him. Bufin his intercourse with
his intimate friends or physician, the
havoe made upon the mind becomes
apparent; and, if not speedily ar-
rested, it soon terminates (according
to the constitution and cireumstances
of the individual coneerned) in de-
rangement, palsy, apoplexy, fever, sui-
cide, or permanent weakness,

As age advances, moderation in
mental exertion becomes still more ne-
cessary than in early or mature years.
Scipion Pinel, in adverting to the
evil consequences of excessive moral
or intellectual excitement, acutely re-
marks, that although in youth and
manhood the wear of the brain thus
induced may be repaired, no such re-
storative process follows over-exertion
in the decline of life; *“what iz lost
then is lost for ever. At that peried,
we must learn to wait for what the
brain is willing to give, and allow it
to work at its own time: to attempt
discoveries.” (P. 386.) This opinion was

expressed by Dr Babimgton to Dr Davy
himself.

- g
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fate of Weber was greatly hastened
by intense application. e continued
deeply engaged in musical composition
long after his health was undermined ;
and even when the hand of death was
almost upon him, his avocations press-
ed so heavily that he could not help ex-
claiming, ¢ Would that J were a tailor,
for then I should have a Sunday’s holi-
day s’ The philanthropic physician
will rather be inclined to exclaim,
“ Would that mankind would study
their bodily structure and functions,
and thus learn to preserve longer the
health and existence of those whose
genius is the source of so many plea-
sures to the world at large!”

So little, however, is this close con-
nection of the mind with the brain
practically understood even by well
educated medical men, that instances
are constantly occurring among them-
selves of the health of the nervous
system being ruined by excessive
application of mind, without the
sufferer in the least suspecting the
true cause of his ailments. This fact
is well exemplified in the following
melancholy instanee of the ruinous
effects of injudicious application which
has recently come under my notice,
and deserves attention, as its subject
was a highly accomplished and well-
informed physician, Besides per-
forming numerous professional duties,
he was much occupied in the composi-
tion of a medical treatise., He became
deeply interested in the subject, and
was in the habit of pursuing study
and composition regularly till two
o'clock in the morning, and allowing
himself very little time for exercise,
digestion, or repose. The natural con-
sequence was a most severe attack of
fever, accompanied by epileptic fits
and mental prostration, and threaten-
ing to result in death, or at least in
permanent deterioration of the cerebral
powers,

This is no solitary case, for nume-
rous gimilar instances are recorded in
the works of practical physicians, and
Dr Forbes Winslow does not hesitate
to say that by no class of society are
the laws which govern the healthy
action of the brain so much neglected

as by medical men themselves.® It
is indeed lamentable,”’ says he, “to
witness the devastations which have
followed a non-recognition of this
important law among some of the
brightest ornaments of our profession.
Let us be wise in time, As we rest
the stomach when it presents evidence
of its powers having been unduly
strained, so let us allow the brain to
repose when we feel conscious that its
peculiar functions have been severely
exercised, and the mind presents devi-
ations from the normal state.”” That
this warning is really needed, Dr
Winslow shews by narrating several
cases, two of which, as we deeply feel
the importance of the subject, we shall
here extract.

“ A medical gentleman,” says he,
“was placed under my care by Dr
Conolly. He had for some years been
occupied in conducting an extensive
country practice, Not satisfied with
the amount of anxiety necessarily
resulting from his professional labours,
he was in the habit of sitting up until
two or three o'clock in the morning
engaged in study. His mind soon
became impaired, and committin
some acts of extravagance whilst out
visiting his patients, he was detained
by a magistrate, and, with the consent
of his family, was sent to a county
asylum. In the course of a few weeks
he was transferred to me. The case
gave unequivocal indications of mental
debility, with obvious incipient para-
lysis. There could be no doubt of
the nature of the case. All who saw
the gentleman pronounced him to
have softening of the brain. In eight
months he left me perfectly restored,
Alas! these cures are not of common
occurrence.”’ I

Again: “A physician, who had ||
been engaged for a period of twenty
years in active practice, had been sub- ||
ject for a few years prior to his
attack to an unusual degree of mental |
excitement and hard work. His wife |
urged him repeatedly to retire from |
the active duties of his profession, but |

® Psychological Journal, No. vil., p. 31 of |
Monograph. '
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indéed is knowledge purchased at the
expense of happiness. MHis foolish
tutors took a pride in his precocious
progress, which they ought to have
kept back. They watered the forced
plant with the blood of life ; they
encouraged the violation of Nature’s
laws, which are not to be broken in
vain ; they infringed the condition of
conjoint moral and physical existence ;
they imprisoned him in a vicious circle,
where the overworked brain injured
the stomach, which reacted to the in-
jury of the brain., They watched the
slightest deviation from the rules of
logic, and neglected those of dicteties, to
which the former_ are a farce, They
thought of no exercises but in Latin
—they gave him a Gradus instead of
a cricket-bat, until his mind became
too keen ‘for its mortal coil ; and the
foundation was laid for ill health, de-
rangement of stomach, moral pusilla-
nimity, irresolution, lowness of spirits,
and all the Protean miseries of nervous
disorders, by which his after-life was
haunted, and which are sadly depicted
in almost every letter now before us,
“ One, indeed, of the boy's many
instructors observed the silent ope-
ration of these morbid causes, and
having learnt Latin to some purpose,
pursued the golden rule of education—
Mens sana in corpore sano. This was
a wise man after the manner of Anaxa-
goras, that respectable ancient, who
requested on his death-bed that all the
school-boys of Lampsacus might have
a month’s holidays. He accordingly
locked the study-door, threw logic to
the dogs, turned his pupil out to grass,
and set him to work at the unscholas-
tic pursuit of foxes. He opined that
it was bodily exertion and mental in-
action which generates the rude health
—the ‘dura ilia’ of country squires
and haymakers, who never fatigue
their sensoriums, nor fritter away
their nervous energy, nor rob their
gastric juices from a mistaken regard
to their pia maters. The new instrue-
tor, therefore, took the Aristotelian
method in this decided case of per-
version—he bent the twig in the con-
trary direction, in the hope of ulti-
mately bringing it to the perpendicu-

lJar. But unfortunately the news of
this prodigious idling ere long reached
the ear of the father, who, never inter-
fering except injudiciously, dismissed
the tutor who might have saved his
pupil ; and people of the old stamp
continued in function until the toga
quasi-virilis(of undergraduateship) was
assumed.,

“ The very first lines of Lord Dud-
ley’s in the volume before us reveal the
sad consequences of this system, al-
ready fixed and chronic at the early age
of nineteen. Affixed to the portrait is
this postscript—* The verses go on
miserably ; YET 1 neither drink, hunt,
shoot, nor fish.” On a smaller peg than
this Tissot or Combe would hang a
quarto treatise ; and truly might Lord
Dudley point the moral of their tale,
the sure effects of the neglect of the
ﬂl‘%ﬂﬂic laws of physiology.” . . .
“ Lord Dudley * writes becawse he is
unable to sleep.”  Well would it have
been had the killing © yet’ of the ¢ post-
seript’ been corrected into because %

Such is the instructive and melan-
choly ecase of Lord Dudley, and such
are many more, the details of which
are never given to the world. In
justice to the reviewer's sagacity,
I am bound to confess that, as I read
his interesting narrative, I had resolved
to “ point a moral” with it before I
came to the expression of his own opi-
nion that it was truly fitted for the

purpose,

CHAPTER XIV,

APPLICATION OF THE PRECEDING
PRINCIPLES TO THE HEALTH OF THE
BRAIN AND NERVOUS SYSTEM.

Ix the present chapter I need not
enlarge farther upon the means of ful-
filling the organic conditions of cere-
bral and nervous health. These have
been already sufficiently explained ;
but a few additional remarks will be
required concerning those conditions

* Quarterly Review, vol. Ixvii, p. 84-87,
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clear that each must be cultivated in-
dividually when we wish to promote its
development, The sense of justice may
be roused into activity at the same
time as the feeling of compassion ;
but they may also act separately, and
the activity of the one is far from ne-
cessarily implying that of the other.
Pity may even be carried so far as for
the moment to weaken and impede
the operation of conscientiousness, and
the reverse. Hence it is a mere de-
lusion to imagine that we take the
surest way to invigorate our moral
nature, when we simply muke our-
selves familiar intellectually with the
duty of being honest, kind, and pious.
We must be irained to the habitual
practice of integrity, benevolence, and
veneration in our daily life, and see
them made the daily standards of con-
duct of all around us, before these sen-
timents can acquire the predominant
sway which the Creator manifestly de-
signed them to exercise.

I venture thus earnestly to insist
upon the necessity of keeping con-
stantly in view the true relation in
which each faculty of the mind stands
to its individual cerebral organ, be-
cause ignorance or neglect of it has
been the source, not only of much suf-
fering and bad health, but of most of
the errors which have long impaired
the practical efficiency of education
as a means of human improvement,
Henee, instead of the moral faculties
being invigorated, and the social af-
fections cherished, by their generous
and well-regulated exercise upon their
appropriate ohjects, systematic eculti-
vation is still in a great measure re-

pensities,—emulation and the love of
gain,—and to such of the intellectual
faculties as seem most likely to mini-
ster to their gratification. The neces-

intellectually has education yielded the
rich fruits which might be obtained
from it under a better system of cul-
tivation.

As regards health, also, the fre-
quent consequence of this error has
been, that, from limiting ments:l ac-
tivity to the excessive exercise of
—

stricted to a few of our inferior pro- |

sary result is, that neither morally nor |

only a few faculties, these few have, |
under the powerful stimulus of com-
petition and personal ambition, been
roused to inordinate action, and oc-
casionally become diseased ; while the
others, which might have guided or
controlled them, have been rendered, |
by inaction, comparatively powerless. |
This is the real explanation of Tissot’s |
remark in a former chapter, that the |
health of the mind and brain is most ||
apt to give way where the former is |
intently oceupied on a very limited |
range of objects; for what is this but |
saying in other words that the health |
of the mind gives way most readily ||
where a few only of its powers are in
constant and excessive activity ¥ On
the same principle, the experienced
insufficiency of mere intellectual edu-
eation to improve the moral condition
of man is easily explained ; for where
the intellect alone is exercised and the |
moral powers are left uncultivated, |
what else can be rationally expected
but that the latter and their organs
should become weakened by inaction?
In the sick-room, too, many evils
have arisen from overlooking the inti-
mate relation subsisting between cere- |
bral and mental activity. In fevers, (|
in which nervous sensibility is much |
excited, and tranquillity and repose
of mind are almost indispensable to ||
recovery, it is not uncommon to find |
the attendants indulging in open or
whispered conversations, every word ||
of which is calculated to stir up some |
waking faculty, or give rise to some ||
false impression upon the senses, which |
may be painfully and hurtfully brood- ||
ed over in silence by the patient, till ||
the excitement of mind breaks forth in |
irvepressible delirium, or in wander- |
ing thoughts having no relation to the |
scene or circumstances in which he is
placed. The error is thoughtlessly
committed by the friends or attend-
ants, under the mistaken belief that
50 long as no great noise is made, and
the conversation is not addressed to
the patient himself, and he is not al-
lowed to take any part in it, no harm
can ensue, because he makes no active
exertion. But a wmore correct ac-
quaintance with the connection sub- |
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offer to your notice many remarkable
eases of improvement ; but I have seen
these heavily afflicted women assemble
in the school-room with cheerfulness
and ready obedience, proceed to ar-
range themselves in their accustomed
places, and apply themselves with
wonderful perseverance and diligence
to their several employments; and
during the whole time they are pre-
sent the utmost order and decorum
prevail, whilst the silence, unless they
are called on to speak, iz profound.
And during the twelve months the
school has been established, I can only
remember one instance where it was
necessary to request the attendant to
remove a patient for violent conduct.
On the whole, my teaching has been
received by the patients with such ap-
parent pleasure and gratitude, that it
has truly lessened whatever labour
may attend it, and given me, with
your sanction, every encouragement
to go on rejoicing.” ¥

In asylums, the object of teaching is
not merely to instruct the patients in
reading and writing, &c., but chiefly
to awaken the intellectual and moral
faculties ; and it is wonderful tosee
the results which may thus be pro-
duced in the mental condition of even
the imbecile and idiotic. * Idiot
schools” have been formed in the hos-
pital of Bicétre at Paris, and there
are similar institutions at Highgate,
Colchester, and Bath, where idiotic
children are received and edueated.t
In Bwitzerland, Dr Guggenbiihl’s
training establishment for idiots, near
Interlachen, has acquired a high repu-

® Psychologieal Journal, vol. ii., p. 427.

t The Highgate and Colchester Asylums
are under the patronage of the Queen, and,
like the others above referred to, are de-
gigned, * not merely to take care of the
idiot, but especially, by the skilful and
earnest application of the best means in his
education, to prepare him, as far as possible,
for the duties and enjoyments of life.” Such
institutions deserve and solicit the liberal
support of the wealthy; and any information
respecting those at Highgate and Col-
chester may Dbe obtained from the Rev,
Drs Holloway and Reed, the honorary secre-
taries of the Charity, at 29 Poultry, London,

tation over Europe.* Too much ho-
nour cannot be awarded to those who
devote their lives to the moral and

intellectual elevation of these help-

less beings !

Where the patients belong to the [f

educated classes, much benefit may be

derived from instruction in natural |
history, and from lectures on litera- |
ture, chemistry, or natural philosophy. |
The disordered mind gradually ac- |
quires a new bias ; the overwrought |
faculties are relievedand rested,and the |
others are gently stimulated to action. |
But instruction must be blended with |}
amusement ; and hence the utility of ||

music and even dancing, of cccasional
visits to the theatre, and of country ex-
cursions. These are resorted to with
excellent effect in some of our chief
public asylums. In short, there is no
reason why an insane patient should be
treated on different principles from one
labouring under any other malady. The
mind, it is true, is deranged, but it is
so only through disease of the organs
by means of which it acts. When there
is inflammation or over-excitement of
an organ, we soothe it and give it rest ;
when it is weak and deficient in vi-
tality, we endeavour, by the judicious
use of tonics and exercise, to improve
its nutrition, and thus to raise its
powers. 'The treatment of the insane
ought to be condueted on precisely the
same principles; and mere seclugion in
an asylum can no more be accounted
proper treatment for disorders of the
mind, than imprisonment in the wards
of an hospital can be accounted such
for diseases of the body.

Keeping in view, then, the indepen-
dent action of the different faculties,
and the relation of each to its own
cerebral organ, the first of the fune-
tional conditions of the health of the
brain and nervous system, to which it

* See Dr Forbes's “ Physician’s Holi-
day,” chap. xix.; and “ Some Account of
Cretiniem, and the Institution for its Cure
on the Abendberg, near Interlachen,
W. Twining, M.D. ;" London, 1843. There
is a notice of Dr Twining’s work in the
British and Foreign Medical Review, vol.
xvii., p. 514.
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done by means of books, and toolittle
by trusting to the natural powers of
the mind. When books were difficult
of access, and knowledge was taught
and transmitted orally, & higher
effort of attention was excited, the
mind worked more vigorously, and
retained better and in a more distinet
form what it had acquired. With
books ever ready at command for re-
ference, the attention is not so alive,
and there is less earnest eagerness to
seize and retain what is offered to the
memory. The mental faculties do not
work so vigorously, because no one
has the same stimulus to effort. If
any thing slip from the memory, it
can still be found in the book. In
schools this is an evil, and great ad-
vantage might be derived from exer-
cising the mind more directly on its
immediate objects, and less through
the medium of books. Actual and
correct ideas would be thus more cer-
tainly acquired. This plan is success-
fully followed to a considerable extent
in Stow’s Normal Training School in
Glasgow and Williams’ Secular School
in Edinburgh, and is beginning to be
acted upon in some other seminaries,
but as yet not nearly so much as it
ought to be,

The extraordinary mental acquire-
ments of the blind who cannot read,
afford a striking proof of the extent
to which intellectual cultivation and
vigour of mind may be carried by the
natural exercise of the faculties with-
out reading. Many examples may be
found of the blind arriving at dis-
tinetion by their attainments in lite-
rature, poetry, science, and the prac-
tical arts, and displaying in the appli-
cation of their knowledge a reach and
energy of mind which no difficulties
could daunt. I need only refer to
Milton, Saunderson the mathematician,
Blacklock, Metcalf the road-surveyor
and engineer, and Holman the blind
traveller ; to whose names those of
many others might be added. James
Wilson, author of the Biography of the
Blind, was himself a remarkable ex-
ample of the invigorating power of
mental exercise under an adequate
stimulus, He lost his sight at seven

years of age, and was subjected to
great disadvantages from poverty and
want of the means of eduecation.
Having naturally, however, no small
share of talent, and a strong thirst for
knowledge, he ultimately succeeded
in greatly improving his mind, and
raising himself to a higher station.
In allusion to the effects of the men-
tal discipline rendered necessary by
the loss of sight, he says: “ Memory
has often been compared to a well-
constructed arch, on which the more
weight is laid the stronger it becomes.
This I found to be the case with
mine, for the more I committed to it,
the more I found it capable of receiv-
ing and retaining.” And again: “ I
was now able to appreciate the plea-
sures of memory in a superior degree,
for I knew the names, stations, and
admirals, of almost all the ships in
the navy, and was also acquainted
with the number, facing, and name of
every regiment in the army, accord-
ing to the respective towns, cities, or
shires, from which they were raised;
and thus served as an army and navy
list for the poor of the neighbour-
hood,” (P. xxxii) * At a later pe-
riod of life,”” he says, “to a few
select friends who wished to prove my
knowledge of English history, I re-
peated, to their entire satisfaction, an
epitome of the history of England,
from the Norman Conquest till the
peace in 1783, including invasions,
conspiracies, insurrections, and revo-
lutions ; the names of all the kings
and queens, the year of their acces-
sion, the length of their reigns, and
the affinity each had to his predecessor,
together with the names and charac-
ters of all the great statesmen, heroes,
philosophers, and poets who flourished
in the different reigns. In conse-
quence of this and similar rehearsals,
1 was termed a ¢ Walking Encyclo-
pedia;’ to others my knowledge in
such circumstances appeared a pro-
digy, but to myself it proved a source
of consolation, and beguiled many a
weary hour.” (P.1v.) The extraor-
dinary facility with which actors
store up their parts is another exam-
ple of the invigorating influence of
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well-informed men, that the reputed
moral superiority of the inhabitants of
Britain over their Continental neigh-
bours is but the figment of national
self-conceit,—unless, indeed, in-door
drunkenness and dissipation be more
commendable than recreation in public
parks, or the wholesome pleasures de-
rivable from elegant literature, works
of art, musie, and social meetings. Some
of the Continental nations, and the
United States of America, by the supe-
rior education afforded to the people, are
fast outrunning us in the race of true
civilization ; and unless a well-organ-
ised plan of national education be
speedily introduced into England, the
consequences to the wellbeing of the
kingdom cannot fail to be disastrous.

Were a general acquaintance with
the laws of the organism to be held as
an indispensable part of a liberal edu-
cation, we should then be able to in-
culeate, with tenfold force and success,
the necessity of actively exercising
every faculty, whether of thought,
feeling, or motion, directly on its own
objects, and at once to explode the mis-
take of supposing that any organ or
function may be efficiently exercised
through the medium of another, and
that, to produce high moral feeling, it
is sufficient to address ourselves to the
intellect alone, The merest savage,
following the footsteps of Nature,
would pity the philosopher who should

acuteness of hearing or of vision, it
was sufficient to be told how to listen
or to look. The savage goes more
directly and surely to work. If he
wants physical strength, agility, and
gwiftness of foot, he sets himself to de-
velope the muscular system of his child
by ample muscular exercise, by con-
stant repetition of the movements and
acts he wishes him to perform, and by
causing him to run, to leap, or to swim;
and he rests in the well-founded hope
of accomplishing his purpose. Follow-
ing the same rule when he seeks acute-
ness of hearing, he does not merel

tell his child how to listen, but he lays
him with his ear to the ground, and
teaches him, by practice, to distinguish

seriously assure him that, to cultivate

the qualities of sounds. If he wishes
him to excel in hunting, in fishing, in
lying in ambush, or in scenting the
approach of an enemy, he expects to
be successful only in proportion as
he finds occasion to employ him in
the practice of these pursuits. If he
wishes to inculcate courage in battle,
contempt of pain, endurance of fatigue,
obedience to chiefs, or revenge upon
enemies, he does not satisfy himself
with mere precept, but resorts at once
to practice, and by subjecting his child
to hardship and privations, exposing
him to danger, exacting from him
unhesitating submission to authority,
he succeeds in eliciting all the guali-
ties essential for the circumstances
under which he lives, and without the
possession of whieh he would neither
be safe from his enemies nor respected
by his friends.

With this experience before our
eyes, then, let us, who nd to-su-
perior wisdom and civilization, shew
ourselves also consistent, and ready
to receive instruction from whatever
quarter it may come. As God has
given us bones, muscles, blood-vessels,
and nerves, for the purpose of being
used, let us not despise the gift, but
consent at once to turn them to ac-
count, and to reap health and vigour
as the reward which Ile has associated
with moderate labour. As He has
given us lungs to breathe with, and
blood to circulate, let us abandon the
folly of shutting ourselves up with so
little intermission, engaged in motion-
less study and other sedentary occupa-
tions,—and consent to inhale copiously
and freely that wholesome atmosphere
which His henevolence has spread
around us, As He has given us ap-
petites and organs of digestion, let us
profit by His bounty, and earn their
enjoyment by healthful exercise. As
Ile has given us a moral and a social
nature, which is invigorated by ae-
tivity and impaired by solitude and
restraint, let us cultivate good feeling,
and act towards each other on prin-
ciples of kindness, justice, forbearance,
and mutual assistance ; and as He has
given us intellect, let us exercise it in
seeking knowledge of His works and
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each, But it is needless. These ex-
amples will suffice ; and I give them
not as generally applicable, but simply
as individual instances which have
come within the sphere of my own
knowledge, and which bear directly
upon the principle under discussion.
In the practical training of the
young, it is of consequence to keep in
mind that the moral sentiments, in
common with the intellect, are de-
pendent on the organism for their
means of activity during life, and con-
sequently are more successfully culti-
vated by being habitually employed
in regulating the every-day affairs of
life, than by waiting for great occa-
sions on which they may be exercised
with unusual vigour. Benevolence, no
doubt, is vividly excited by the aspect
of great misery and destitution, and
impels strongly to the relief of the
suffering object ; but this is not its
most common or its most useful field.
In ordinary life, it finds ample scope
in charity to our neighbours, and in
contributing to the happiness of our
family circle, and of our associates
and dependents, Benevolence is much
better occupied in adding a gleam of
enjoyment, in removing little sources
of irritation, in promoting concord
among relatives, and in other kind
offices of a similar nature, than in
giving alms indiscriminately to all who
demand them, or even in relieving oc-
casional distress, where this is held, as
it too often is, to dispense with all
obligation to habitual forbearance and
Christian good-will in the private re-
lations of life. But how little is this
most important faculty directly at-
tended to or cultivated, in the way we
see done with the faculties necessary
for the practice of drawing or musie,
which, by incessant exercise, procured
at a great sacrifice of time, money, and
labour, are brought into such a state
of activity as ever after to enable their
possessors to derive delight from their
exercise, where the talents are
sessed in any considerable degree !
And what might we not expect from
the systematic training of the higher
sentiments on a similar plan, in im-
proving society and exalting the hap-

piness of the race! But it is evident |}
that the objects of benevolence are our
fellow-creatures ; and consequently, if |
we restrict our intercourse and our |f
sympathies to theslimits of our own |
drawing-rooms, and take no interest {f
in the progress of the race or of the
individuals composing it, we leave our
best faculties in abeyance, and reap |f
the reward of bodily debility, weari- |}
ness, and monotony of mind. |
Conscientiousness is another moral [FH
faculty that requires direct cultiva-
tion, and that rarely receives it. It
holds the balance between man and
man, and is excited by the present- |
ment of any difference of right be-
tween individuals, of any injustice, or
of any temptation offered by the other
faculties, which may lead us to en-
croach on the rights of other men. It
gives a strong sense of duty, in con-
formity with which it is agreeable
to act, but which it is painful and
injurious to oppose. It gives weight
and force to the impulses of the other
sentiments, and, joined with enlight-
ened intellect and the feeling of devo-
tion, gives that faith in the benefi-
cence and equity of the Deity, and in
the unchangingness of I1is laws, which
forms the strongest encouragement to |
virtuous conduct and temporary self-
denial. But seclusion and privacy af-
ford no scope for such an exercise of |
conscientiousness ; and here we find an
additional proof that Providence in- ||
tended every one to live in society,
engage in the active duties of life, and ||
act justly amidst the conflicting inter-
ests of others ! '
I need not pursue this exposition
in detail. The preceding illustrations |
will suffice to explain the principle; |
and to exceed this limit would with- |
draw attention too much from the |
matters more directly before us.
For the same reason, that every
faculty ought to be exercised directly |
upon its own objects, the exclusive use
of book-education as a means of con-
veying instruction is manifestly un-
natural as well as inefficient. If al- |
lowed to handle and examine a new
object, a child will pursue the investi-
gation with pleasure, and in five mi-.
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ing exposition of the general lin. Ieis by activity, and not by repose,

?;?li;ﬂir‘;l?‘ S ' | that strength is to be acquired. We do I
During infirm health, a serious ob- | not expeet to increase bodily strength

stacle to entering upon the regular ex- | by lying in bed, but by stirring
ertion here recommended is often | about; and, in like manner, we shall
present, and arises from o feeling in | never succeed in strengthening the
the patient, against which he cannot | nervous system by indulging in soli-
be too much on his guard. Where the | tude and mental indolence. Many

nervous system is weak, and where it
of course requires most to be strength-
ened, there is often a retiring sensi-
tiveness of disposition, leading its
possessor rather to avoid than to seek
intercourse with society. Feeling the
irksomeness of present exertion, the
nervous invalid is apt to form the se-
cret resolution to live in solitude till
the mind shall become stronger, and
then to seck society when it will no
longer bea burden. Unbappily, how-
ever, this feeling leads only to delusion,
and the wished for result becomes
every day more distant the longer re-
tirement and indolence are persevered

® In the ** Reports on the Training of
Pauper Children,” submitted to the Secre-
tary of State by the Poor Law Commis-
sioners in 1841, the reader will find o wast
amount of evidence, of the most ingtruc-
tive kind, illustrative of the prineiples in-
.culeated in these pages. The whole of it
being derived from actual and extensive ex-
perience in intellectual and moral training,
it possesses a force and value which no un-
prejudiced and intelligent mind can resist.
As regards the prevention of erime, and
the general improvement of the poor and
working elasses in character and social com-
fort, I consider these Reports to be the
most important contribution which the pub-
lic has received for many years. In Mr
Simpson’s able work on * The Philogophy
of Education,” the reader will find an elo-
guent exposition of the general subject of
popular education. The following works
also may be consulted with advantage :—
The Training System of Education, Reli-
Ehms,. Intellectunl, and Moral, as esta-
lished in the Glasgow Normal Training
Seminary, by David Stow, Esq. (Tth edi-
tion, 1847.) Warne’s Phrenclogy in the
Family ; Bray’s Education of the Feelings;
Wilderspin on Infant Education ; Dr Mayo's
Lessons on Objects, as given in o Pestaloz-
zion School at Cheam, Surrey (London,
1831); and Madame de Wahl's Practical
Hints on the Moral, Mental, and Physical

Training of Girls at School {(London, 1847.)

are led astray by the false expectation
of acquiring strength without using
the natural means by which alone
strength can be procured.

These remarks may shew how ne-
cessary it is that teachers generally,
and especially those entrusted with the
care of the weak-minded, should be
thoroughly acquainted with the laws
of physiology and hygiéne. © It is
obvious,” says Dr Bush, in speaking of
the education of children of feeble
brains, “ that they whose profession
and daily business it is to observe and
treat those organs and faculties when
diseased, must best know and most duly
weigh their eapabilities and powers of
endurance when weak ; we say that to
such men, combining the physician |
with the instructor, should the work be |
committed,—to such men should be |
given the power of ordering the quan- |
tity, the quality, the method, the sea- |
gson, and, indeed, every circumstance |
connected with the important duty of |
educating a weak-minded yet immor-
tal being. SBuch men as these alone
can fully appreciate the deplorable ef-
fects of over-education in weak sub-
jects, and they alone are capable of
carrying into successful practice the |
hygiénic system now proposed. Such |
men, conversant with these facts, |
wonld at once join in the recommen- |
dation of making green fields the
chief school-room, and nature the
chief lesson-book for such weak minds;
and would study to make the way to
knowledge easy and pleasant, by
means of familiar colloquy, kind sym-
pathy, and good examples. Such men,
conversant with the various faculties
of the mind, would best know how to
discriminate between those which may
be cultivated with impunity, and
made the instrument of strengthening
and developing the others, Such men
alone can know when to desist and’

— e ———————
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every-day life, as well as in the com-
pary of strangers and on t occa-
sions. It is the daily practiee which
gives ready activity to the sentiments,
and marks the character. If we in-
dulge in vulgarities of speech and be-
haviour at home, and put on politeness
merely for the reception of strangers,
our rudeness will shine through the
mask which is intended to hide it;
because the habitual association to
which the organs and faeculties have
been accustomed cannot thus be eon-
trolled. As well may we hope to ex-
cel in elegant and graceful dancing,
by the daily practice of every awk-
ward attitude, In the one case, as in
the other, the organs must not only be
associated in action by the command
of the will, but also be habituated to
the association by the frequency of the
practice ; a fact which exposes the
ignorant folly of those parents who
habitually act with rudeness and cap-
rice towards their children, and then
chide them for unpolite behaviour to-
wards strangers.

The same principle, of repetition
being necessary to make a durable im-
pression on the brain and constitute a
mental habit, also explains the manner
in which natural endowments are mo-
dified by external situation, and how
the gradual progress of civilization
and the improvement of the human
race are effected. The passage from
barbarism to civilization is a slow and
gradual process, continued almost im-
perceptibly through the course of many
generations, and evidently dependent
on the improvement occasioned in the
quality, size, and form of the brain by
continued cultivation during a succes-
sion of ages. How slow this change may
be, and yet how it may ultimately be
effected, will appear from the following
remarkable observations by Mr Dar-
win, which, because of their important
bearing on this point, we quote entire.

“T will conclude my description of
the natural history of these islands®
(the Galapagos Archipelago), says this
eminent naturalist, “by giving an ac-
count of the extreme tamensss of the
birds,

“ This disposition is common to all

the terrestrial species ; namely, to the |
mocking thrushes, the finches, wrens, |
tyrant-fly-catchers, the dove, and car- }f
rion-buzzard. All of them often ap- {§

proached sufficiently near to be killed
with a switch, and sometimes, as I
myself tried, with a cap or hat. A
gun is here almost superfluous; for
with the muzzle I pushed a hawk off
the branch of a tree. One day, whilst
lying down, a mocking-thrush alighted
on the edge of a pitcher, made of the
shell of a tortoise, which I held inmy
hand, and began very quietly to sip
the water; it allowed me to lift it
from the ground whilst seated on the
vessel ; I often tried and nearly suc-
ceeded in eatching these birds by their
legs. Formerly the birds appear to
have been much tamer than at present.
Cowley (in the year 1684) says that
the ‘turtle doves were so tame that
they would often alight upon our hats
and arms, so that we could take them
alive : they not fearing man, until such
time as some of our company did fire
at them, whereby they were rendered
more shy.” Dampier also, in the same
year, says that a man in a morning’s
walk might kill six or seven dozen of
these doves. At present, although
certainly very tame, they do not alight
on people’s arms, nor do they suffer
themselves to be killed in such large
numbers. It is surprising that they
have not become wilder; for these
islands during the last hundred and
fifty years have been frequently visited
by bucaniers and whalers; and the
sailors, wandering through the woods
in search of tortoises, always take
cruel delight in knocking down the
little birds.

“ These birds, although now still
persecuted, do not readily become wild;
in Charles Island, which had been co-
lonized about six years, I saw a boy
sitting by a well with a switeh in his
hand, with which he killed the doves
and finches as they came to drink.
He had already procured a little heap
of them for his dinner; and he said
he had been constantly in the habit of
waiting by the well for the same pur-
pose. It would appear that the birds
of this Archipelago, not having as yet
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man races must proceed, and how
many ages must elapse before the sa-
vage native of Australia can attain
the degree of civilization at present
characteristic of Europe generally. In
a minor degree the same remark isap-
plicable to the different races of civil-
jized nations. Long-continued culture
has been highly influential in raising
the Saxon race above the Celtic: but
there seems to be nothing inherent in
the brain of the Celt to prevent it
from reaching, in the course of ages,
the same degree of development, and
as good quality, as the Saxon brain.
But the education of a single gene-
ration is not sufficient to raise the
national standard; the work must be
continued through a succession of ages,
That class whit.‘E for generation after
generation has been employing the
muscular system only, cannot be sup-
posed to have attained a cerebral de-
velopment equal to that of the edu-
cated classes. Accordingly, Professor
Owen, rome years ago, found that the
brain of the adult Irish labourer does
not weigh more than the average
brain of a youth of fourteen in the
educated classes; and we have little
doubt that extended observations
would give the same result. This
eminent physiologist, moreover, con-
fesses his ignorance of any modifica-
tion of form or size in the brain of
the negro, that would support an in-
ference that the Ethiopian race would
not profit by the same influences, fa-
vouring mental and moral improve-
ment, which have tended to elevate
the primitively barbarous white races
of men.*

Sir Charles Lyell, by whom these
facts are stated, mentions also that in
the Boston schools the white and black
children are educated separately, not
from an indulgence in anti-negro
feelings, but because it is found that
in this way both races may be brought
on faster. “ Up to the age of fourteen
the black children advance as fast as
the whites ; but from that age, unless
there be an admixture of white blood,

¢ Seeond Visit to the United States, by
Sir Charles Lyell, vol. i., p. 129, .

it becomes, in most instances, extremely
difficult to carry them forward. That
the half-breeds should be intermediate
between the two parent stocks, and
that the coloured race should there-
fore gain in mental capacity in pro-
portion as it approximates in physi-
cal organization to the whites, seems
natural ; and yet it is a wonderful
fact, psychologically considered, that
we should be able to trace the pheno-
mena of hybridity even into the world
of intellect and reason.”* DBut this
is no isolated fact. Throughout the
whole animal kingdom we find men-
tal qualities equally hereditary with
bodily qualities, and for this simple
reason, that the character of the mind
is dependent on the condition of the
bodily organs. The offspring of horses
which have been trained in the circus
shew a natural disposition to learn
the feats performed by their parents ;
while, on the other hand, it is almost
impossible to break the immediate de-
scendants of the wild horse.t

“ Noone,” says Dr Carpenter, “ who
has had sufficient opportunities of ob-
servation, can doubt that the intellec-
tual faculties which have been deve-
loped by cultivation, are generally
transmitted to the offspring in an im-
proved state ; so that the descendant
of a line of educated ancestors will
probably have a much higher capa-
city for instruction than the child
that springs from an illiterate race,””{
In reference to this observation, a
medical journalist exclaims—¢ IHow
wide a field for discussion and for
action does this consideration present!
How gravely do the spread of educa-
tion and the science of intermarriage
address themselves to the attention of
the philanthropist and the legisla-
tor! The fruits of care and culture
are not confined to the well-being of
a single individual : they bear within
them the blessings of increase, and

& Loc. cit.

t+ For much information on hereditary in-
fluence, see Traité de L*H&rédité Naturelle.
Par le Dr P. Lucas. Paris, 1850,

1 Principler of Generul and Comparative
rnysiology, p. 512,
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multiply tenfold with each succeed-
ing generation,”®

1t is only by long-continued culture,
therefore, that the cerebral develop-
ment, and consequently the mental
and moral attributes of a race, can be
changed ; and hence we may learn
the folly of suddenly casting upon a
people, by means of violent political
revolution, the fulfilment of duties to
which they have not been gradually
trained. Writing in 1824, Sir Thomas
Munro said : [ shall never review my
own proceedings, because they can
have no sensible effect in my time or
for many years after: for it is the
nature of measures calculated for im-
provement to be slow in their opera-
tions, When I read, as [ sometimes
do, of a measure by which a large pro-
vince has been suddenly improved, or
a race of semi-barbarians civilized al-
most to Quakerism, I throw away the
book.” That the form and size of the
brain are changed by mental culture,
is indicated by numerous facts to
which I have elsewhere directed at-
tention,t as well as by the few obser-
vations which have yet been made on
the crania found in tumuli or other
ancient places of interment.

In the individuals of a race we sce
more plainly the influence of education
and habit in changing or forming cha-
racter,than inthe raceasa body. Place,
for example, a child of average propen-
sities, sentiments, and intellect, among
a class of people—such us thieves—in
whom the selfish faculties are exclu-
sively exercised; by whom gain is
worshipped as the end of life, and
cunning and cheating as the means;
and among whom is never heard one
word of disapprobation or moral in-
digoation against either crime or sel-

# Medico-Chirurgical Review, April 1843,
p- 4560,

+ Phrenological Journal, x. 414,

t See The Archmology and Prehistoric
Annals of Scotland, by Daniel Wilson,
ehap. ix., on the * Crania of Tumuli.” Mr
Wilson deserves much credit for the labo-
rious and accurate manner in which he
has collected and arranged the scanty mate-

| rials of this chapter ; and it is to be hoped
“that increased attention will be paid to the

subject by archaologists in future.

fishness; and the lower faculties of 1
this child will be exclusively exer-
cised and increased in strength, while
the higher will be left unemployed
and become weak. It will conse-
quently not only act as those around
it do, but insensibly grow up resem-
bling them in disposition and charae-
ter ; because, by the law of repetition,
the organs of the selfish qualities will
have acquired proportionally greater
aptitude and vigour, just as do the
muscles of the fencer or dancer., Bul
suppose the same individual placed
from infancy in the society of a highly
moral and intellectual circle; the
moral faculties will then be habitu-
ally excited, and their organs invigo-
rated by repetition, till a greater apti-
tude, o, in other words, a higher moral
character, will be formed. There are,
of course, limits set to this modifica-
tion by the natural endowments of
the individuoal ; but where the ori-
ginal dispositions are not strongly
marked, the range is still a wide one.

In carrying repetition into effect,
the times and circumstances under
which it should be practised also de-
serve the most serious consideration.
OUn these I shall accordingly offer a
few remarks.

It seems to be a law of the animal
economy, that two classes of functions
cannot be habitually in exalted action
at the same time, without one or other,
or both, sooner or later sustaining in-
jury. Hence the important rule, never
to enter upon continued mental exertion,
or to rouse deep feeling, immediately afier
a jull meal, as the activity of the brain
is sure to interfere with that of the
stomach, and disorder its functions.
Even in a perfectly healthy person,
unwelcome news, sudden anxiety, or
mental excitement, occurring after
eating, will put an entire stop to di-
gestion, and cause the stomach to
loathe at the sight of food. In ac-
cordance with this, we learn by ex-
perience, that the worst forms of in-
digestion and nervous depression are
those which arise from excessive ap-
plication of mind or turmoil of feel-
ing, conjoined with unrestrained in-
dulgence in the pleasures of the table,
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In such circumstances, the stomach
and brain react upon and disturb
each other, till all the horrors of ner-
vous disease supervene, and render
life miserable, Literary men and
hard students know this fact from
sad experience; but, as they are not
aware of the incompatibility of the
two processes of active thinking and
active digestion going on at the same
time, it is extremely difficult to give
them a sense of their danger, and to
convinee them that an hour or an
hour and a half after a meal is more
profitably spent in easy relaxation
than in the labour of composition.
As regards the lower animals, indeed,
we are careful enough to observe this
organic law ; for we do not allow our
horses or dogs to be actively exercised
till digestion is in some degree ad-
vaneed.

It may be said that mechanics,
labourers, and others, hurry away to
work immediately after meals without
any apparent injury ; and that, in the
United States, the practice of hastily
swallowing dinner and instantly re-
turning to business is almost univer-
sal. My answer to this objection is
simply, that experience proves the fact
that digestion goes on better when ex-
ertion is refrained from and repose is
enjoyed ; and that the tendency to
sleep and inactivity which besets most
animals after a full meal, shews repose
to be, in such circumstances, the in-
tention of Nature. It must be ob-
served, also, that the bad effects of im-
mediate exertion are not among those
which ensue instantly, or are felt from
day to day. They may shew them-
selves only at the end of months or
years, when the influence has, as it
were, accumulated by repetition. Al-
though, therefore, the system possesses
a certain power of resistance, and many
persons seem to escape even for years,
it cannot be doubted that opposition
to the law of nature will eventually
prove injurious. The extreme pre-
valence of dyspeptic complaints and
of insanity among the Americans, is
doubtless partly owing to the very
practice which is supposed by some to
be harmless to them. Dr Caldwell,

who has devoted much time and talent
to the diffusion of sound knowledge
and the improvement of the race, and
whose opportunities of observation
have been very extensive, expressly
mentions that ¢ dyspepsia and madness
prevail more extensively in the United
States than among the people of any
other nation. Of the amount of our
dyspepties,”” says he, “no estimate |
can be formed; but 1T I8 IMMENSE.
Whether we inquire into cities, towns, |
villages, or country places, among the |
rich, the poor, or those in moderate
circumstances, we find dyspepsia more
orlessprevalent throughoutthe land.”*
It is elear from this testimony (which
is confirmed by many other observers)
that the people of the United States
form no exception to the general law
of nature, and that they do suffer for
their hurried eating and neglect of re-
pose after meals.t

The time best adapted for mental ex-
ertion falls next to be considered. Na-
ture has allotted the darkness of night
for repose, and for the restoration, by
gleep, of the exhausted energies of mind
and body. If study or composition
be ardently engaged in towards that
period of the day, the increased action
in the brain which always accompanies
activity of mind requires a long time
to subside ; and, if the student be at
all of an irritable habit of body, he
will be sleepless for hours after going
to bed, or perhaps be tormented by
unpleasant dreams. If, notwithstand-
ing, the practice be continued, the
want of refreshing repose will ulti-
mately induce a state of morbid irri-
tability of the nervous system, not far
distant from insanity. It is, there-
fore, of great advantage to engage in
geverer studies early in the day, and
devote two or three of the hours which
precede bed-time, to lighter reading,
music, or amusing conversation, The
vascular excitement previously in-
duced in the head by study has then

® Caldwell’s Discourse on Physical Edu-
mhl}:l'l. LB B7. X =

t See the chapter on the “ Conditions to
be observed before and after eating,” in the
Auathor’s Physiology of Digestion.

—————
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cation more easy than when the sub-
jects are taken up as accident mmy
direct. Nay, oceasionally, the ten-
dency to periodical and associated
activity becomes in the course of time
80 great, that the faculties seem to go
through their operations almost with-
out conscious effort, while their faci-
lity of action becomes so prodigiously
increased as to give unerring certainty
where at first great difficulty was ex-
perienced.®

In thus forming habits and ac-
quiring readiness, we merely turn to
account that organic law which asso-
ciates increased aptitude, animation,
and vigour, with regular exercise. It
is not the soul, or abstract prineiple of
mind, which is thus changed, but
simply the organic medium through
which it acts; and when we compare
the rapid and easy eloquence of the
practised orator with the slow and
embarrassed utterance which distin-
guished him at the outset of his career,
we have maralj' a counterpart, in the
organ of mind, of what is effected in
the organs of motion, when the easy
and graceful movements of the prac-
tised dancer,writer, or pianoforte play-
er, take the place of his earliest and
rudest attempts.

The reader will now be prepared to
understand the difference between the
manner in which, and the subjects on
which, the wvarious faculties of the
mind ought to be exercised. In or-
dinary education, the former has been,
in a great measure, left to the deter-
minationof chance or caprice, although
it is, in reality, of even greater import-
ance, as concerns the results, than the
right selection of the subjects to be

* These remarks are euriously confirmed
by an anecdote of Silvio Pellico, which I
read in the Foreign Quarterly Review (No.
xxiis, . 478), when this sheet was first pass-
ing through the press. When first im-
prizoned, Pellico was “allowed the use of a
copy of Dante and the Bible. Of the for-
mer, he used to commit a canto to memory
every day, till at last the exercise became so
meclanical that it ceased to afford any
intervuption to the train of melancholy
thowght.” I need scarcely point out the
coincidence between this and the remarks
in the text.

taught. The exposition which I have
given of the physiological conditions
under which the different mental

powers act, will, it is hoped, tend to

prevent the continuance of this error,

and lend some aid towards a choice of

subjects more in accordance with the

moral and intellectual nature of man,

Hitherto, reading, writing, and arith-

metie, have been almost the only bran-

ches taught to the working classes;

and even the more comprehensive

scheme of Mechanies’ Institutions em-

braces the education of the perceptive

faculties only, and makes no direct

provision for the training of the higher

intellectual and moral powers, which,

nevertheless, are intended to be the

guides of our conduct, and the main

sources of our happiness,

It would require a separate volume
to discuss satisfactorily the whole sub-
ject of edueation, and to decide upon
the relative importance of different
branches of knowledge for different
ages, sexes, professions, and classes of
society. 1 must therefore wholly ab-
stain, at present, from the considera-
tion of the latter branch of the inquiry,
and content myself with remarking,
that in every case, without exception,
whatever the kind of education to be
given, it is of the utmost practical |
consequence, that in the manner of
communicating it we should act in ac-
cordance with the physiological laws
which preside over the operations of
the mind. Whatever we attempt to
teach, whether merely reading and
writing, or the higher truths of intel-
lectual and moral science, our success
will depend, in a great measure, on
the extent to which we act in accord-
ance with the laws of physiology in
our mode of teaching; and for this
simple reason I cannot regard any
teacher or parent as fully and con-
scientiously qualified for his duties,
unless he has made himself acquainted
with the nature and general laws of
the animal economy, and with the
direct relation in which these stand to
the prineiples of education.

The brain, as the instrument of the
mind, is, like the muscles, liable to be
strengthened by judicious exercize, or
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enfeebled by overwork. Every body
admits that one man is capable of un-
dergoing much more museular exer-
cise than another ; but the truth that
one brain is capable of undergoing
much more intellectual labour than
another is not so generally recognised.
And even where it is theoretically ad-
mitted, it is too often practically ne-
glected ; for the simple reason that
more reflection is required to perceive
the abuse of the cerebral organs. The
nervous system is the noblest and most
characteristic part of man, through
which he acquires his proud pre-emi-
nence as an intelligent being. Yet
how often do we find the culture of
the brain entrusted to teachers desti-
tute of every qualification for the task,
and who have resorted to tuition asa
last resource against want! No one
thinks of being a dancing-master or a
fencing-master without having in the
first place educated his own muscular
system in the exercises of fencing or
dancing ; but multitudes are ready to
undertake the cerebral cultivation of
the young, though entirely ignorant
of the true principles of education.
How many young women have to
mourn over health permanently in-
jured, from having been confided to
the care of boarding-school mistresses,
whose qualifications for the proper dis-
charge of their duties were limited to
a superficial knowledge of French and
Italian, with drawing and musie! How
many sufferers from crooked spines,
weakened stomachs, and shattered ner-
vous systems, may be found in England
as examples of the evils which result
from confiding to ignorant hands the
education of the young!

It may be remarked, that in the pre-
ceding pages I have made but scanty
allusion to the doctrines of phreno-
logy. My reasons are simply, that,
for the object I had in view, a special
reference to them was not necessary,
and that, in a work written for the
general reader and for practical pur-
poses, I was naturally anxious to avoid
every contested point. Accordingly,
in limiting myself to the statement that
different parts of the brain perform
different functions, without minutely

specifying those connected with any
particular part, [ am not venturing
beyond what most eminent anatomists
aud physiologists, in the past or pre-
sent times, have taught before me.¥®
My own opinions on the subject have
been long before the publie, and I am
bound to say that every day’s expe-
rience increases my conviction of the
truth of phrenclogy, and deepens my
sense of its practical value, Every
real improvement made in education
serves to bring the public a step nearer
o just appreciation of the truth of
phrenologyand itsextreme importance
to the parent and educator, as well as
to the physicianand philosopher. Phre-
nology being true, every real improve-
ment in intellectual teaching and in
moral training must rest on a phreno-
logical basis, whether that basis be re-
cognised or not. Hence, some of the
most remarkable advances lately made
by practical and reflecting educators
ns the results of their experience, prove
to be merely excellent illustrations of
principles long since established by the
phrenologists. 1 therefore speak ad-
visedly when I repeat, that every step
made in advance by purely practical
men, will serve to render the truth and
merits of phrenology more plain and
acceptable to the public mind, Al-
ready hostile prejudices are rapidly
disappearing, and ere many years they
will have become a matter of history,
and phrenology take that place which,
as the true philosophy of mind and of
man, it is entitled to occupy. The
dislike with which it is still regarded
by many intelligent persons who re-
main unacquainted with its doctrines,
arises in a great measure from its
being supposed by them to be opposed
to all their previously aequired facts
and opinions. This, however, is a
great and pernicious mistake; for
whatever is true in human nature is
also true in phrenology; and conse-
quently the facts gathered from life
by the shrewd observer of mankind

® The early education of the particular
mental faculties which phrenology ex-
pounds, is, however, treated of in my work
on the Management of Infancy, chapters
=V, and xvi,
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are either identieal, or in absolute
harmony, with the facts of phrenology.
The chief difference is, that while
common observation leaves its results
so unconnected and confused as to
have but little practical value, phre-
nology affords principles of arrange-
ment by which its facts naturally as-
sume a systematic form, and become
highly available for nse.®

CHAPTER XV.

INFLUEKCE OF THE NERVOUS SYSTEM
TPON THE GENERAL HEALTH.

Having now examined the rela-
tions subsisting between the nervous
system and the functions of animal
life, and shewn how far the health
of the brain depends upon the well
regulated exercise of the mental facul-
ties, I shall next advert to the influ-
ence of the nervous system upon the
general health. But before doing so
it will be proper, for the sake of greater

clearness, to introduce a few remarks

on the nature and uses of the ganglionie
system of nerves, as distinguished from
those of the cerelro-spinal system.

The ganglionic nerves, unlike those
of animal life, have nodirect connection
with the brain, medulla oblongata, or
spinal marrow, but arisefroma number
of distinet nervous masses or ganglions
of a round, oval, or irregular form,
situated in the neck, chest, and abdo-
men, in front of the vertebral colamn,
and connected with each other by small
nervous filaments. They constitute
distinet nervous centres which preside
over the organic functions, and their
principal branches are accordingly
distributed to the heart and blood-
vessels, the lungs, the digestive and

% See n pamphlet by the Author, en-
titled * Phrenclogy—its Nature and Uses:
An Address to the Stodents of Anderson’s
University, Glasgow,” reprinted from the
Phrenological Journal, wol, xix., p. 97:
Also hi= * Life and Correspondence,” pas-
gim.—ED.

abdominal organs, the glands, and
other concerned in nutrition and
the support of life. Other branches
serve to connect them with the cerebro-
spinal system, and to a certain extent
to bring them under its influence.

Even the mere explanation of the
names by which the two portions of
the nervous system are designated,
marks out sufficiently for our present
purpose the principal points of differ-
ence betwixt them. Thus the one set
of nerves is called the cerebro-spinal,
from its origin in the brain and spinal
marrow ; the other is called ganglionic,
from taking its rise from ganglions.
The one is called the animal system,
from its connection with functions pe-
culiar to animals ; the other is called
organic or vegetative, from its presiding
over the funetion of nutrition, which
is common to both animals and vege-
tables. The one is called the voluntary
system, from its general subservience
to the commands of the will ; the other
is spoken of as the involuntary system,
because its action cannot be modified
by the will, and it goes on whether we
will or not. In addition to all these
designations, the latter is alsofrequent-
ly termed the sympathetic system of
nerves, from its being supposed to be
the medium h which all the im-
portant organs of the body affect, or
sympathize with, each other. Objec-
tions, however, may be made to the use
of any of these terms, as drawing de-
finite lines of demareation, which, ac-
cording to many physiologists, do not
in reality exist.

But although the will has no direet
power over the nerves of organie life,
experience shews that the state of the
mind exercises no small indirect influ-
ence over them and the organs on
which they are ramified. The nu-
merous connections between the cerebro-
spinal and ganglionic systems point to
this inference; and we have demon-
strative proof of the fact in the sudden
quickening of the action of the heart
on a joyful surprise; in the excessive
palpitations excited by alarm and
anxiety; and in the sickness of stomach,
loathing, and faintness, so often seen
to follow violent mental emotion.







304 NATURE OF THE NERVOUS INFLUENCE.

a nature as to convey to the mind a
dim consciousness of the existence of
the affected organ. I have myself ex-
perienced something of this kind for
several weeks in an unpleasant con-
sciousness of the different action of
the two sides of the heart.

In more severe disease these disa-
greeable sensations frequently, but
not always, become acute pain, from
the derangement of the organs being
made known to the brain, through
means of those nervous branches
which form tle communication be-
tween the ganglionic and the cerebro-
spinal systems. Hence pain becomes
the monitor of morbid action, advis-
ing us that the condition of health has
ceased, and warning us to take steps
to remedy the evil. Pain, then,is but
a symptom of disease, but in certain
irritable constitutions it is liable to
become so intense as to prove the
chief source of danger, from the de-
pressing effect it exercises upon the
vital powers, Hence the positive ne-
cessity for having recourse in such
cases to narcotic drugs to deaden sen-
sibility, and hence also the utility
of allowing the inhalation of the va-
pour of chloroform in surgical opera-
tions, and even in confinements. The
action of chloroform is first apparent
in the brain, which it rendersinecapable
of perceiving the sensations produced
in the automatic system, even where
consciousness is retained. When its
action is pushed further, and the func-
tions of the brain are altogether sus-
pended, consciousness is destroyed.
The spinal cord and ganglions, how-
ever, continue to act, and respiration,
the circulation of the blood, and the
action of the womb, are not interfered
with ; because the lungs, the heart,
and the womb, net independently of
the brain. But an over-dose of chlo-
roform, or of any narcotic drug, by
extending its action to the spinal cord
and ganglions, paralyses them like-
wise, and renders them incapable of
affording the requisite supply of ner-
vous energy. In such cases death en-
sues from the failure of the nervous
power.

Extensive disease frequently takes

place without pain giving any evi-
dence of its existence. This happens
most commonly when the disease is
situated in the large glands, such as
the liver or kidneys : and hence, the
absence of pain is by no means indi-
cative of the absence of serious in-
jury. DBut the discussion of this
topic does not come within the sphere
of the present work.

As, then, the fact is undeniable,
that both the animal and the organic
portions of the nervous system exer-
cise a powerful influence on the action
of all our bodily organs, it becomes a
matter of some importance to ascer-
tain in what manner that influence
operates, and under what conditions it
may be rendered beneficial to health,
and consequently to the increase of
our happiness. The subject has not yet
been examined with all the care which
its importance requires, but a general
survey of it will give the reader some
idea of its real interest.

The nervous energy is considered
by many to be identical with electri-
city ; and this opinion at first sight
seems countenanced to some extent by
the fact, that muscular contraction and
other results arising from nervous ac-
tion can be produced also by means of
electricity. DBut in reality the subject
is stillinvolved in great obscurity, and
physiolﬂgiﬁl researches must be great-
ly extended before we shall be able to
determine positively in what manner
the nervous system produces its effects
on the living functions, or what is the
exact nature of the influence which it
exerts. There can be no doubt that
electricity may be developed in the
animal body, for this is proved indis-
putably in the case of the electric
fishes ; and it is also clear that this
power is in close connection with the
nervous system. Hunter shewed that
the most characteristic feature of the
organisation of the electric battery in
the torpedo is its enormous supply of
nervous matter, each electric nerve
being generally as thick as the spinal
cord ; and Mr Faraday has demon-
strated by experiments on the gymno-
tus, long preserved at the Adelaide
Gallery in London, and now in the

N —
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nerating organ. It would not, how-
ever, be in accordance with the inten-
tion of the present work to pursue
this subject farther; and I shall, there-
fore, instead of waitempting to use
language apparently exact and scienti-
fic, but in reality still indeterminate
and apt to mislead, adopt the popular
form of expression, and speak of the
nervous energy as if it were known to
be, what many suppose, a fluid or in-
fluence of & peculiar nature, conveyed
from the brain towards all parts of
the body by means of the nerves, as
blood is from the heart by means of
the blood-vessels. For all practical
purposes, this language will be more
generally intelligible than any other ;
and all risk of error may be avoided
if the reader will bear in mind, that,
in using it, I do not profess to explain
either what the nervous energy really
is, what conditions are indispensable
for its production, or in what precise
way it produces the results which are
observed to follow its action. All
that is essential for our purpose is to
be aware, first, that an active in-
fluence of some kind is brought into
operation by the nervous system, and,
secondly, that the effects produced
by it upon the different s and
functions of the body vary according
to the mgde in which, and extent to
which, that influence is exerted. Doth
of these points may be examined and
turned to practical account, whatever
theory be adopted to explain them.
All, then, that need be said here of
the nature of the nervous energy is,
that it is an influence of a peculiar
kind, originating in and conveyed by
nervous matter, and that, like the
blood, it is essential to the vital action
of every animal organ. When I move
the hand in writing, the muscles of
the arm are called into play by an in-
fluence transmitted to them from the
brain by means of the nerves. This
stimulug is so indispensable, that, if
the communication between the brain
and the muscles be cut off by dividing

| or tying the nerve, no effort of the

mind will longer suffice o exeite them
toaction. Inlike manner,ifthe nerves
of the stomach be cut through, so as to

interrupt the flow of nervous influence,
digestion will cease, or, at all events,
be greatly interfered with, although
in every other respect the stomach re-
main uninjured.

Changes in the quality or amount
of the nervous influence transmitted
from the brain to any organ have thus
a direct power of modifying its funec-
tion. If, for example, from the peculiar
stateof the brain accompanying mental
distress, the nervous influence sent
to the stomach be impaired, the tone
of that organ will also be impaired, and
digestion become imperfect; whereas
if, in consequence of pleasing excite-
ment, the nervous stimulus be in-
creased or improved, a corresponding
activity will be communicated to the
stomach, and digestion will be facili-
tated, as is experienced after a dinner
in pleasant society.

Something analogous to this is still
more visibly exhibited in the case of
the museles. If the mind be active
and decided, the muscles, receiving a
strong stimulus, move with readiness
and force ; but if the cerebral activity
be impaired by bilious depression, mus-
cular action becomes slow, infirm, and
indolent. Accordingly, muscular de-
bility is one of the first symptoms of
many of the diseases of the brain and
spinal cord. The patient complains of
want of tone in the muscles, of being
easily tired, and of being obliged to
rest frequently. More decided symp-
toms of weakened muscular power
soon follow ; there is hesitation of
speech, the tongue acquires a tremu-
lous motion, and other symptoms of
paralysis gradually develope them-
selves in consequence of the lessening
flow of a healthy stimulus from the
nervous system. DBut if, on the other
hand, the brain be excited by strong
passion, and the stimulus be thus aug-
mented, the muscular movements he-
come energetic and decided, and are
sometimes performed with a force that
is truly surprising.

As the kind of nervous influence de-
pends on the condition of the brain,
that which springs from a brain of
which all the parts are in sound and
vigorous action is the most salubrieus.
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comes more linble to be influenced by
the causes of disease, Chossat’s expe-
riments have shewn that this depends
on the chemical metamorphoses which
produce the animal heat being lessen-
ed during sleep, owing to the with-
drawal of the cerebral stimulus. We
have already seen that, in accordance
with these observations, the attacks of
epidemics oceur most frequently dur-
ing the night.*

By the laws which govern our con-
stitution, therefore, the regulated ac-
tivity of both intellect and feeling is
made essential to sound bodily health;
and this seems to me one of the most
beautiful arrangements of an all-wise
and beneficent Creator.

If we shun the society of our fellow-
creatures, and shrink from taking a
gshare in the aclive duties of 1ife, men-
tal indolence and physiecal debility be-
set our path. But if, by engaging in
practical business, and doing what we
can for the advancement of society,
we duly exercise our various powers
of perception, thought, and feeling, we
promote the health of the whole cor-
poreal system, invigorate the mind
itself, and at the same time experience
the highest mental gratification of
which a human being is suseeptible,—
that of having fulfilled the object of
our existence, in the active discharge
of our duties to God, to our fellow-
men, and to ourselves. If we neglect
the exercise of our faculties, or with-
draw them from their objects, we
weaken the organism, give rise to
distressing diseases, and at the same
time experience the bitterest feelings
that can afflict human nature—ennui
and melancholy, The barmony thus
shewn to exist between the moral
and physieal worlds, is but another
example of the numerous inducements
to that right conduct and activity, in
pursuing which the Creator has evi-

- dently destined us to find terrestrial

ha*pine&a.

'he reader will now understand why
the state of the mind is so influential
in the production and progress of dis-
ease, . In the army this principle has

#* See page 171.

often been exemplified in a very strik-
ing manner, and on so large a scale as
to put its influence beyond a doubt.
Sir George Ballingall mentions in his
Liectures on Military SBurgery, that the
proportion of sick in garrison in a
healthy country, and under favourable
circumstances, is about five per cent.;
but that, during a campaign, the usual
average is nearer ten per cent. So
marked, however, are the preservative
effects of cheerfulness and the exeites
ment of success, that, according to
Vaidy, the French army cantoned in
Bavaria after the battle of Austerlitz
had only 100 sick in a division of 8000
men, being little more than one in the
hundred. In like manner, an extra-
ordinary degree of health prevailed in
the British fleet in the West Indies in
April 1782, evidently in consequence
of the brilliant and decisive victory
achieved by Lord Rodney over the
French fleet on the 12th of that month.
Sir Gilbert Blane, who was present on
the occasion, ascribes the fact chiefly
to this cause, and remarks * of what
importance it is in point of health to
support the spirits of men ; depression
of mind not only damping their cou-
rage, but being favourable to the in-
vasion of disease in every form. There
is,”” he adds, “ perhaps no disease
which low spirits are so apt to pro-
duce as the sea-scurvy: it is import-
ant, therefore, to encourage such in-
nocent and salutary recreations as
music and dancing.”* Dr Rush ad-
duces another striking illustration
from the history of the American War
of Independence, # The Philadelphia
militia,” says he, * who joined the re-
mains of General Washington’s army
in Degcember 1776, and shared with
them a few days afterwards in the
capture of a large body of Hessians at

* Select Dissertations on Several Subjects
of Medical Science, by Sir Gilbert Blane,
Bart., Physician to the King, p. 79. London,
1822.—He refers in & note to * a like ex-
ample of the happy effect of an exalted state
of mind in sustaining hardship and fatigue,
in the army of India while crossing the
desert in their route to Egypt in the year
1801, recorded by Sir James Macgrigor in
his Medical Sketches.
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deeply impressed by Dr Beddoes with
the certainty of its success, no sooner
felt the thermometer between his teeth
than he concluded the talisman was in
operation, and, in a burst of enthu-
siasm declared that he already experi-
enced the effects of its benign influ-
ence throughout his whole body. The
opportunity was too tempting to be
lost. Davy did nothing more, but de-
gired his patient to return on the fol-
lowing day. The same ceremony was
repeated ; the same result followed ;
and at the end of a fortnight he was
dismissed cured,—no remedy of any
kind except the thermometer having
ever been used.* Quacks profit largely
by taking advantage of this principle
of our nature: and regular practi-
tioners would do well to bestow more
pains than they do in assisting their
treatment by well-directed moral influ-
ence. Baglivi was deeply impressed
with this opinion when he said, “ I
can scarcely express how much the
conversation of the physician influ-
ences even the life of his patient, and
modifies his complaints; for a physi-
cian powerful in speech, and skilled
in addressing the feelings of a patient,
adds so much to the power of his re-
medies, and excites so much confidence
in his treatment, as frequently to over-
come dangerous diseases with very
foeble remedies, which more learned
doctors, languid and indifferent in
speech, could not have cured with the
best remedies that man could produce.”
Dr Rush also insists strongly on the
utility of inspiring hope, and states
that he frequently prescribed reme-
dies of doubtful efficacy in the critical
stage of acute diseases, “ but never
till I had worked up my patients into
a confidence, bordering upon certain-
ty, of their probable good effects.
The success of this measure has much
oftener answered than disappointed
my expectations.”f

Another remarkable instance oc-
curred during the siege of Breda in
1625. When the garrison was on the
point of surrendering from the ravages

& Pariz's Life of Davy, p. 51.
+ Observations on the Duties of a Phy-
sician, op. cit. i. 260,

of scurvy, a few vials of sham me-
dicine introduced by the Prince of
Orange’s orders, as the most valuable
and infallible specific, and given in
drops as such, produced astonishing
effects: © Such as had not moved their
limbe for months before, were seen walk-
ing in the streets, sound, straight, and
whole ; and many who declared they
had been rendered worse by all former
remedies, recovered in a few days, to
their inexpressible joy."*

Every one, indeed, who has ecither
attended invalids, or been an invalid
himself, must often have remarked,
that the visit of a kind and intelligent
friend is highly useful in dispelling
uneasy sensations, and in promoting
recovery by increased cheerfulness and
hope. The true reason of this issimply
that such intercourse interests the feel-
ings, and affords an agreeable stimu-
lus to several of the largest organs of
the brain, conducing thus to the dif-
fusion of a healthier and more abun-
dant nervous energy over the whole
gystem. The extent of good which a
man of kindly feelings, sound sense,
information, and a ready command of
language, may do in this way, is much
beyond what is generally believed ;
and if this holds in debility arising
from general causes, in which the ner-
vous system is affected not exclusively
but only as a part of the body, it must
hold infinitely more in nervous de-
bility and in nervous disease ; for then
the moral management is truly the
medical remedy, and differs from the
latter only in this, that its administra-
tion depends on the physician, and not
on the apothecary,—on the {riend, and
not on the callous attendant.t

In his excellent little treatise on
Physical Education, Dr Caldwell justly
remarks that the influence of a regu-
lated and well-balanced activity in the
moral and intellectual faculties on the
general health, compared with that of

* F. V. Mye, De Morbis et Symptom-
atibug, &e., quoted by Dr Johnson in his
treatise on Derangements of the Liver, &e¢.,
p. 206,

t Om the subject of this paragraph, see
the Author's Life and Correspondence, p.
410.—ED.

—
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less frequent, and an air of general hap-
piness, as well as new-born  energy,
spread itself over the whole ship.”—* Bo
‘magical indeed was the effect of this
change, that I dare swear we should
then have engaged and beaten- an
enemy whom it might not have been
considered by any means prudent to
have brought to action a week before.”
—(P. 17.)

Captain Hall gives other examples
of the same principle, and remarks
that, in this way, the simple fact of
Nelson joining the fleet off Trafalgar,
was almost equivalent to double man-
ning every ship in the line. The ex-
planation which he gives of the * my-
sterious agency” by which the genius
of a commanding officer imparts a
portion of its spirit to every one under
his orders, is perfectly philosophical.

“When a person of talents is placed
under an able commander, he feels
confident that nothing he does will be
passed without notice, and consequent-
ly that his exertions must tell to his
advantage, exactly in proportion as
their utility makes itself felt, This
consciousness will, of course, stimulate
him to fresh endeavours to excel ; and,
from thus feeling sure that his conduct
is duly appreciated, he has an immedi-
ate motive to bring his whole strength
into play,—an exercise which must
ever produce good results.”

But ‘““suppose the case differently
put, and let the superior in station be
the inferior in abilities or experience,
or not so zealous in the execution of
his duty as the men he commands.
The situation of the inferior is now far
from being so independent, or so well
ealculated to draw forth his powers,
as it was in the first case. The sub-
ordinate officer has no longer the same
animated stimulus to exertion; for,
his labours being generally unnoticed,
or their results unappreciated, he is
left without much encouragement to
proceed in fresh endeavours to excel ;
while his faculties, instead of improving,

through generous exercise, are often de-
teriorated by the languid manner in
which they are brought into play.)'—
(P. 6.)

Captain Hall justly observes, that

the influence of the commander on men
of moderate talents is still more strik-
ing, as they stand more in need of a
stimulus to duty, “If-a commander
has skill enough to enlist the sym-
pathiesof those placed under his orders,
they will feel insensibly drawn on to
make common cause with him, and will
afterwards exert themselves strenu-
ously to maintain that degree of im-
portance derived from this implied
companionship in ability, which they
could hardly hope to reach single-
handed.”— The invariable effect of
these efforts is to improve the charae-
ter. BSuch training will certainly not
make a clever man out of a stupid
one ; but it may often render a dis-
contented or useless man of service to
himself and the state; and, instead of
his continuing a wretched and hope-
less being, may convert him into one
whois happy and confident of success.”

“I suspect, however, that no one
who has not been an eye-witness of
the condition of a ship under the com-
mand of an ignorant, trifling, or other-
wise inefficient captain, can have any
notion of the mischievous effects of his
misrule, or rather of his no rule. Per-
haps in the long-run, almost every kind
of consistent severity is preferable to
the uncertain higgledy-piggledy kind
of discipline on board a man-of-war,
in what is called slack-order. The
moderately gifted persons feeling that,
in these circumstances, they have no
chance of notice by any exertions of
their own, speedily degenerate into a
sort of vegetables, so incapable of any
useful exertion, that they infest the
ship like the fungus called the dry-rot,
This chaotic period is the holiday sea-
son of the scamps and sculkers, who
then fancy their game the surest.
These fellows certainly succeed in
working as little as possible, and in
making those about them unhappy;
but, after all, without any great acces-
sion to their own comfort. . . .

‘ This system,” continues Captain
Hall, “discourages the cheerful and
willing workers by the oppression of
its injustice—a feeling which speedily
takes away or deadens some of the best

motives to improvement.” Such a
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ment alone wiil be our best protection,
and any attempt to avert bad health
by studying and obeying the laws of
the bodily functions will be entirely
useless. If, again, the second principle
be correct, and disease arise from ac-
cident and from influences beyond our
control, then neither our moral nor our
physiological conduct will avail us as
a protection, and our only resource
will be humble resignation to the will
of God. But if the third be true, and
the human frame be constructed by the
Creator on principles calculated to
earryon life forseventy years or longer,
and if in fact a large proportion of the
race perish before attaining ten years
of age, chiefly from infringing the con-
ditions on which the due performanece
of the various vital functions depends,
it then becomes an object of great in-
terest to us to study the structure of our
organs, to discover the laws of their
functions, and to yield to the rules
thence deducible that implicit obedi-
ence from which alone health can
spring.

That the strictest observance of the
moral laws and the purest devotion of
which human nature is capable, are,
without a simultaneous observance of
the organic laws, insufficient to secure
health to the body, is too clearly proved
by the instances already adduced, and
by the history of mankind, to require
any demonstration here. The biogra-
phies of the pious and excellent fur-
nish abundant examples of the fact;
while the annals of crime afford nu-
merous instances of men of the most
unprineipled characters enjoying un-
broken health. If, indeed, the organic
conditions be fulfilled, the upright
man will enjoy a serenity of health
which the criminal can never know ;
but the moral observance alone will
not avail him, if he at the same time
neglect the organic laws.*®

In regard to the second proposition,
a little reflection will satisfy every in-
telligent mind that it is equally un-

2 1 may again refer to George Combe's
work on * The Constitution of Man™ for a
consistent and intelligible view of the rela-
tion subsisting between the organic and the
moral and intellestual laws,

tenable, and that disease is not always
the result of accident or of circum-
stances which cannot be modified.
There are causes of bad health against
which even the most stupid and pre-
judiced take some precautions, and
with success; and the whole art of
medicine would be a more gross delu-
sion than ever romancer imagined, if
health were not influenced by circum-
stances within our eontrol. All our
remedies, and all our attention to diet,
clothing, and regimen, are indications
of the contrary persuasion. There are,
indeed, agencies from which we shall
probably never be able entirely to pro-
tect ourselves., Such are variations in
the state of the atmosphere, epidemic
and contagious causes, and necessary
exposure, in pursuance of higher
duties, to known unhealthy influences ;
but allowing for all these, ample scope
réemains within which man may, by an
extension of his knowledge and industry,
provide himself with sajeguards far be-
wvond what he has ever yet made use of,
or has cver dreamed of being able to dis-
COVER.

The third view, or that which as-
cribes bad health to the disregard of
some one or more of the organic laws,
thus presents itself as the only one in
accordance with observation and past
experience ; and, after the full expo-
sition I have already given of the con-
ditions of health of various important
organs, I trust that little farther proof
of this will be required. At the same
time, as the prineiple is full of practi-
cal value, I shall briefly mention some
additional facts which go far to esta-
blish its accuracy.

Considering that the human frame
is constructed to endure, in many
cases, ?-::-r sixty, seventy, !: eighty
Years, it must seem extraordinary to a
reflecting mind, that, taking the whole
of the deaths in England and Wales
for the seven years 1838-44, so large
a proportion as 396 in 1000 should
occur under the age of five years, and
that in Manchester and Salford the
proportion of deaths under the same
age should rise to the enormous amount
of 517 in 1000. It is impossible to
suppose that such a rate of mortality
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give us every reason to hope that, by
perseverance and the extension of our
knowledge, we may continue to im-
prove for many centuries to come. The
progress of knowledge, and the in-
creasing ascendency of reason, have al-
ready delivered us from many seourges
which were regarded byour forefathers
as unavoidable dispensations of an in-
serutable Providence.

In the days of the ancient Ilomans,
their capital and territories were fre-
quently almost depopulated by visita-
tions of plague and pestilence, from
which the present generatiom is, by
means of a stricter observance of the
conditions of health, entirely exempt-
ed. In London, in like manner, the
same contempt of cleanliness, ventila-
tion, and comfort, which was so fatal
to the Romans, produced similar re-
sults, and swept off its thousands and
tens of thousands, till a fortunate
disaster,—the t fire,—eame in the
place of knowledge, and, by destroying
the crowded lanes and other sources
of impurity which man had shewn
himself so little solicitous to remove,
procured for its inhabitants a perfect
and permanent immunity from one of
the deadliest forms of disease; thus
teaching them the grand practical
truth, that such awful visitations are
not arbitrary inflictions of an offended
Providence, but the direct consequences
of the neglect of those conditions by
which the various vital functions are
regulated, and by conforming to which
alone health can be preserved. . Ae-
cordingly, by greater attention to pro-
per food, cleanliness, and pure air,
the mortality of London with its gi-
gantic population, is now little above
half what it was 200 years ago; and the
huge city scarcely feelz those ravages
of cholera which have inflicted a blow
on some less fortunate places, the effects
of which will be long remembered.
Formerly, the period of greatest mor-
tality in London occurred in summer,
owing to the influence of the solar
heat in causing the rapid decomposi-
tion of the animal and vegetable re-
fuse which encumbered the streets.
The close and confined air acted as a
mnc?ntmtud poison, and plague and

other fatal epidemics were the result.
But now the winter season is the most
unhealthy, owing to the injurious in-
fluence of the eold, from which the
poor cannot adequately shelter them-
selves ;: while the summer air, from
being less contaminated than formerly
by deleterious exhalations, has become
less destructive to life. It is appa-
rently from the combination of dirt
and heat that the cities of Southern
Europe are in our own time more un-
healthy during summer than those of
the north.

The great influence of light, fresh
air, and drainage, in improving the

‘health of a city-population, has been

recently illustrated on an extensive
scale in the case of the city of Ham-
burgh. During the visitation of the
cholera in 1832, there were, among
the population residing in the dirty
and close parts of the town, five times
as many attacks, and nearly four times
as many deaths, as among persons of
the same class residing in the clean
and airy part; that is, irrespective of
the condition of poverty, the difference
in the sanitary condition of those two
parts of the town rendered the inhabi-
tants of the one district five times
more susceptible of the disease than
those residing in the other, and in-
creased the actual mortality of the
most susceptible fourfold. But since
the epidemic of 1832, a large por- |
tion of Hamburgh has been reduced to
ashes by the great fire of 1842, and
this part of the city has been recon-
structed on a plan in conformity with
sunitary principles. The result is thus
stated by Mr Grainger, with reference
to the cholera epidemic of 1848 :—
‘““After extensive enquiries among
several physicians, I am fully justified
in stating that the rebuilt part of
Hamburgh has experienced an ex-
emption from cholera, which is as re-
markable as it is important. All the
medical men with whom I conversed
upon the subject expressed themselves |
unequivocally to this effect ; and, in-
deed, the thing is so notorious as to
be well known to the inhabitants gene-
rally. Dr Rothenburg stated tomein
evidence, that although there had not
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were left alone long days by their
mothers, to breathe the subtle, sickly
vapours—soothed by opium, a more
‘ cursed distillation’ than ¢ hebanon’—
and, when assailed by mortal diseases,
their stomachs torn, their bodies con-
vulsed, their brains bewildered, left to
die without medical aid—which, like
Hope, should ¢ come to all’—the skill-
ed medical man never being called in
atall, or only summoned to witness
the death, and sanction the funeral.”*

It is evident that no external sani-
tary mensures ean effectually grapple
with an evil so widely spread and so
deeply rooted. The people must be edu-
eated—Dbe taught to know and to per-
ceive the wvalue of hygienic rules.
Till this be done we shall lock in vain
for any well-founded and permanent
amelioration of their condition. So
long as the mortality of a densely po-
pulated town is, in proportion, double
that' of the country, and so long as
epidemics ravage cities, leaving rural
districts almost unscathed, no rational
doubt can be entertained that such dif-
ferences are not mere caprices of na-
ture, but depend on causes which it is
in our power in a great measure to
remove,

“ It must now be considered as an
established truth in science,” says Dr
Sutherland, in advocating views simi-
lar to those above expressed, “that
the health, well-being, and the dura-
tion of the life of man, are intimately
connected with the observance of the
natural laws of the universe in which
he dwells. The acknowledgment of
this fact is not, however, sufficient to
ensure obedience to these laws. Men
must be taught individually and eol-
lectively to obey them ; each man for
himself; every family, in order to en-
gure its possession of that immunity
from disease which the great Creator
obviously intended his ereatures to
possess ; and all men acting in their
social or corporate capacity for the
protection of each other, and of the
entive community.

“ There is a free choice given. On

* Winth Annual Report, p. xxv.

the one hand there is obedience and
health, with all the numberless bless-
ings and privileges which go with it;
on the other there is neglect and
its infallible consequences, which no
human power can fully avert when
they are entailed, and these are dis-
ease, death, pauperism, loss of pro-
rty, ignorance, debasement, crime.
“ The social evils of this neglect are
at present ramified throughout the en-
tire framework of society, A vast
amount of property has grown up in
all parts of the country, of which it is
not too much to assert that it is as
productive of misery to the people, as
it is unproductive of legitimate re-
venue to the proprietor. Large masses
of population are congregated together
without any attention to those condi-
tions on which their health’s existence
depends, and until very recently it
was denied that there were any special
causes of disease which occasioned a
greater mgrtality in towns than was
the common lot of the human race.
Melancholy experience has however
proved that unless a very different
view be taken of those new duties
which devolve on all men, by the v
act of their social union, and suitable
means of protection adopted, our
country will exhibit a progressive
descent in the health and productive
power of its people, and a correspond-
ing degradation in their moral and
secial condition, of which, indeed, a
low sanitary state must now be con-
sidered as an almost invariable expo-
nent.”¥
But education alone will for a time
provean insufficientremedy. Thedamp
cellars, the narrow alleys, and unven-
tilated courts, must be removed, and
houses provided, to which the bless-
ings of light and air may be fully ad-
mitted ; and if private enterprise be
insufficient to effect this change, it be-
comes the duty of the municipal cor-
porations, as Parliament has now ac-
knowledged, to undertake the work.
The capital invested will, as the ex-
perience of the model dwelling-houses
? Appendix A to the Report on the

Cholera of 1848-9, by the General Board of
Health, p. 3,
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was almost sure to suffer from it at one
time or other of their lives ; thus again
shewing how much man may do for
the preservation of health and the im-
provement of his condition, when his
conduet is directed by knowledge and
sound principles.

All experience shews that too much
importance cannot be ascribed to the
purity of the atmosphere; for a small
degree of impurity constantly acting
on the blood by means of the never-
ceasing function of vespiration, is suf-
ficient in the end to produce a morbid
condition of that fluid. The source of
impurity may be exhalations from the
soil, or so bad a construction of our
houses, that fresh air is excluded, while
the exhalations of the animal body are
confined and condensed. Intermittent
and remittent fevers generally owe
their origin to the former cause; typhus
fever, serofula, and consumption, most
frequently to the latter. The chemical
nature of these corrupting principles
of the atmosphere has not yet been
ascertained by direct analysis, but too
many facts, deduced from the history
of disease, proclaim their existence,
It is certain, however, that they are
due to the decomposition of organic
matter; and hence the primary neces-
sity, in striving to improve the health
of a distriet or city, of removing all
the causes which favour such decom-
position., Heat and moisture are highly
conducive to it,and accordingly, when-
ever these are present along with dead
animal or vegetable substances, an at-
mosphere loaded with unhealthy ex-
halations is inevitably preduced. It
is well known,” says the Registrar-
General, “that the decaying matter of
marshes gives rise to agues, dysente-
ries, and fevers ; and it is proved
satisfactorily by the faets collected
under the Registration Act, that the
excessive mortality from disease of the
zymotic (epidemic and contagious) and
other *classes, observed in towns, is
occasioned by animal or vegetable
poisons, with which the atmosphere is
charged, in different degrees of con-
centration, depending on accumulated
filth, erowding in dwellings and work-
shops, the closeness of courts, imper-

feet supplies of water, and the want
of efficient sewers. From these causes
the deaths are nearly twice as nume-
rous in ill-constructed towns, where
the poison is concentrated, as in the
country, where it is diluted and de-
stroyed by the fresh air. The precise
degree of influence which the various

cies have in causing the high
mortality of towns, is not easily deter-
mined. Opinions differ as to what
fraction of the suffering and death is
to be set down to the want of water or
of sewerage, erowded lodgings, narrow
streets, ill-ventilated workshops, the
destitution of ekilful medical advice,
the neglect of children, doses of opium
and overflowings of quackery, slaugh-
ter-houses, and rank churchyards;"#
but as similar differences of opinion
formerly existed as to the causes of the
ill-health and inefficiency of the navy,
which we shall presently notice, the
question of the amount of each indi-
vidual influence is shewn to be of no
practical importance. The work of
amelioration must be directed against
one and all.

The same causes everywhere pro-
duce the same results ; and the follow-
ing extract from the Report on Quar-
antine, by the General Board of
Health (p. 86), will shew how certain-
ly, whether on sea or land, disease and
death follow habitual neglect of the
laws of health :—

“In the vessels in which
well-directed care has been exercised,”
says the Report, © the eral ill-
health has been reduced below the ave-
rage ill-health of populations of the like
ages on shore; but from the evidence
which has been brought before us from
witneeses at the ports, medical men,
well acquainted from long practice in
the mercantile marine, it appears that
the general condition of merchant-
vessels, and of the forecastles in which
common seamen are, for the most part,
lodged, renders them in effect cellar-
dwellings, just as dark, foul, and un-
ventilated, as the filthy, unaired, and
dismal cellars on shore with which the

* Ninth Annual Report, p. xxx.
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rate and healthy exercise, plenty of
nourishing food, abundance of sleep,
and a cheerful state of mind. In
making the transition from boyhood
to maturity, the equilibrinm of action
between the different parts of the sys-
tem is so much disturbed, that even un-
der the most favourable circumstances
an unusual susceptibility of disease
prevails, which renders that period of
life particularly dangerous. By con-
sulting the statistical tables prepared
by Mr Finlaison, and those of the po-
pulation of Paris, already referred to
(p. 218), it will be seen that, in all
classes of society, the rate of mortality
suddenly increases from the age of
fourteen, when rapid growth may be
said to commence, to that of twenty-
three, when it is nearly completed.
This truth will be made still more
evident by the following extract from
the Mortality Table of Berlin, con-
structed, on an average of 12 years,
by Professor Casper.®

| Of all the
Annunl Bumber of MPE-;:: m:g“
-""3“' Dll“ll. Dl“ in
Male., I Female. | Male. | Female.
15 70 73 276 230
14 102 86 189 195
17 109 118 176 141
15 146 122 131 136
1% 183 139 105 118
20 277 154 68 53
21 573 158 49 105
22 428 169 42 04
23 364 188 49 84

Here also, the rate of mortality
begins to fall at twenty-three, and
does not regain the same height till
towards the fortieth year.

Viewing these results in connection
with the laws of the animal economy,
and bearingin mind that,even in peace,
military service implies broken sleep,
separation from friends, and oceasional
exposure to fatigue and privation, we
must consider it almost self-evident,
that an army composed of young lads
at this hazardous period of life must be

#* Die Wahrscheinliche Lebensdauer des
Mengchen. Rerlin, 1835,

sickly and ineflicient, and that a large
portion of the expense and trouble
bestowed in enlisting and training
them must be entirely thrown away.
That such is actually the fact, has un-
fortunately been too often proved by
fatal experience. Dr Marshall, in the
valuable work already quoted, addnces
an irresistible mass of evidence to shew
that, till growth is completed, it is im-
possible to form any correct estimate
of the probable efficiency of a recruit;
as numbers of apparently promising
young men are cut off by affections of
the chest, and other acute diseases,
before attaining maturity, and before
being exposed to any unusual priva-
tions or fatigue. So literally accurate
is this statement, that Coche, a high
French authority referred to by Dr
Marshall, mentions distinctly, that
even in time of peace, when no great
hardships are to be encountered, vo-
lunteers, received into the army at the
age of eighteen or twenty, pass two,
three, or four years of their period of
service in hospital, solely from ina-
bility to bear up against difficulties
which scarcely affect those who area
few years older.

The French soldier joins the army
at 20, and remains in service for seven
years. The mortality in different
years during this period is shewn by
the official returns to be :—

Percent.
During the first year at the rate of 7}
second 6%
third 5}
fourth 4%

fifth 3

sixth . 2
eeventh 2%

These figures are remarkably corrobo-
rative of our doectrine ; and if such be
the results during peace, the practice
in time of war, of enlisting ver

young men, cannot fail to be highly
prejudicial to the recruits, and costly
to the country. Dr Rush mentions
among the facts observed by him dur-
ing the American War of Independ-
ence, that © young men under twenty

# Anvales d'Hygifne Publi Apri |
1849, p, 249, L e
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mese territory in 1824-25 ; from which
it appears that, in 1824, the ratio of
mortality among the young men who
went out with the corps was 38 per
cent., or 1 in every 2}; while among
the volunteers, who were considerably
older, the mortality was 17 per eent.,
or only 1 in 6. In 1825 it was 30°5,
or 1 in 3}, among the younger class,
and only 6 per cent., or 1in 16, among
the elder ¥

Some other instances might be ad-
duced in proof of the greatest morta-
lity being always among the youngest
men ; and I might quote the case of
a regiment mentioned by Dr Davies,
in which, when it was sent out to
Bombay in 1808, there was not a sin-
gle private above 22 years of age, and
in which, out of 550 men, nearly 300
required medical assistance within six
weeks after he joined it : but it is un-
necessary, as, although individual offi-
cers still prefer youngmen, the Govern-
ment is at last awakened to their un-
fitness. A vague notion that grow-
ing lads do not bear fatigue, is indeed
prevalent enough; but I venture to
say, that if those by whom the age
of enlistment was first determined had
been well acquainted with the laws
of physiology, and had possessed a
clear perception of the conditions of
healthy growth, the practice of receiv-
ing recruits at 17 or 18 years of age
would never have been sanctioned, and

& Op. cit. p. 10.—1In availing myselfof Dr
Marshall’s labours, I may be allowed to ex-
press my high opinion of the benefit he las
conferred by his statistical researches, not
ézly on the service with which he was so long
and honourably connected, but also on the
public at large, There are many practical
questions deeply concerning public health,
which can be fully elucidated only by such
masses of facts being grouped together as
shall destroy all minor inequalities, and
place the operation of principles promi-
nently in view. But to effect this ohject
with doe regard to accuracy, requires an ac-
guaintance with details, an acuteness of ob-
servation, and a power of successful gene-
ralization, which are rarely found in combi-
nation with adequate zeal and industry. It
would be very useful if similar researches
were instituted in regard to the occurrences
in our public hospitals.

the country would have been saved
the pain and expense of sending thou-
sands of young men to * encumber the
hospitals and roadsides’ of the Penin-
sula, or to perish under the exhausting
influence of a tropical climate.

I have dwelt at some length on the
practice here condemned, because,
from the magnitude of its results, and
the clearness with which they can be
traced to the oversight of a matural
law of the constitution, it affords an
eminently instructive example of the
evils arising from ignorance, and of
the aid which might be derived from a
general acquaintance with physiology,
in preserving health and promoting
the happiness of the race.

It was my intention to analyze, in
the same way, various other practices
in which public and private health is
concerned ; but 1 have already so far
exceeded the limits originally pro-
posed, that I must now conclude, leav-
ing the reader to determine how far
I am right in believing that informa-
tion of the kind now communicated
will be acceptable and useful to the
publie,

Let me however once more repeat,
that I consider it a matter of the most
vital importance to the welfare and
prosperity of the nation that a know-
ledge of the laws which govern the
animal economy should be taught
in our schools. To every man health
is the most precious of gifts, and
every one should accordingly be
placed in a position to gnard and pre-
serve the treasure. God has bestowed
on each of us faculties to think and
act for ourselves, and it is impossible
that any one, however willing, or
however well-informed, can, as our
substitute, direct our actions in those
minute details of every-day life, on
which health has been proved to be
g0 greatly dependent. If, then, we
deny physiological instruction to the
young, we make ourselves dircctly re-
spongible for the continuance of those
grievous and manifold evils which are
the plain results of ignorance of the
constitution of man, and its relations
to surrounding objects,
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