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ON THE

NECESSITY

OF THE

B UDY OF PHYSIOLOGY.

THue going to school 1s so universal among chil-
dren — every one goes so much, as a matter of course,
as early as he can be taught to read, and as late as
the convenience of the family can spare him from the
more active employments of life,— and this is done
so much from habit, that one hardly stops to find
reasons for so doing. And it would seem almost a
work of supererogation to ask a child to tell, why or
wherefore he thus buffeted with the winter’s cold, or
sweltered in the summer’s heat, as he waded through
the snows of January, or toiled beneath the burning
sun of August, to the school-house.

Yet it is not an idle question to ask, nor a useless
one to answer: — What are the objects of a com-

mon-school education ?
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What do we hope to gain for our children, by thus
sending them to the public schools ?

In what way, or to what degree, may we hope 10
prepare them any better for the purposes of life, by
this process of education ?

These are questions so apparently self-answered,
that it seems almost a trifling quibbling to propound
them.

Yet it is worth our while to examine them — not
so much because we doubt that they can be answered
at all, as because we need to be assured that they
can be theoretically, or are practically answered in
the best manner. It is well for those, who are en-
gaged, or are interested in the education of children,
to call up these questions, and settle clearly in their
minds, first: What are the great purposes of life?
—and, second, how can the training and the instruc-
tion of the schools aid in effecting those purposes ?
What foundation can be laid in childhood, upon
which can afterward be built the happiest and most
useful, the fullest and most vigorous manhood ?

These are questions not to be settled at once, and
to so remain forever undisturbed ; but in the progress
of knowledge, in the new developments of science,
they are to be again and again called up, to see how far
new improvements in teaching, or new discoveries in
science, may be adopted and made available in the
education of the young.

'There may be differences in the minutize of the
answers to these guestions, both as to the purposes
which are to be effected or aided by education, and
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as to the special preparatory means, by which these
are to be brought about.

Yet all agree as to the first step. A child must
first learn to read, and thus obtain the key to all
other knowledge.

Beyond this step, every other is a questionable one ;
not so much whether it should be taken at all, as
whether it should be taken sooner or later. Which
shall be first taken? Shall the child step first into
arithmetic, grammar, geography, or writing? Or, if
so be, time and opportunity will permit only one of
these studies to be pursued, and all the rest neglect-
ed, shall the boy now, and the man hereafter, be a
writer, a geographer, a grammarian, an arithmetician,
a philosopher, an astronomer, a rhetorician, a logician,
a naturalist, or a physiologist.

Every one of these subjects of study is useful.
Each one may be wanted in the course of life; no
boy’s education is full and complete without them,
nor is he ready-armed and equipped for the chances
and the responsibilities of manhood, without under-
standing each and all of them. But they are net all
equally necessary. Man can live, he can perform the
duties, and bear the burdens of life, better without
some, than he can without others.

Writing seems the second article in education ;
reading is the first necessity, but writing seems the
second. First, to learn for ourselves, secoud, to com-
municate to others that which we have learned ;
this is the general, perhaps the natural crder.

]l
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As early as possible after learning to read and
write, the child is taught geography, arithmetic and
grammar. He may travel, he may read history, or
the newspaper ; he may be engaged in commerce ; he
must therefore know of his own and foreign lands,
their situation, their people, and their productions;
and therefore he studies geography.

He may hold converse with his fellows by his
tongue or his pen, and it is desirable that he should
convey his ideas in correct language. He must,
therefore, study grammar.

He may buy or sell, he may be a trader, an ac-
countant, at any rate a calculator. He, therefore,
studies arithmetie.

These three, or these five, are deemed essential;
their usefulness is beyond chance. No one is ready
for life without them, so that in the present day, in
New-England, scarcely 1s a parent found so igno-
rant, or faithless, or a master so selfish and niggardly,
as to refuse a child or an apprentice an opportunity
to become acquainted with them.

Many aspire beyond these, and crave more knowl-
edge. 'They wish to meet other chances, and pre-
pare for greater responsibilities of life. They aim to
discipline their minds, to bring forth powers which
can be applied to the varied objects, that may pre-
sent themselves. They have a natural and a laudable
desire to make themselves useful and acceptable to
their fellows, to become agreeable members of society.
They wish to understand the natural laws of motion,
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and of substance, so that in dealing with matter,
they may act in obedience to these laws,— they may
avail themselves of the inclined plane, the screw,
the wheel and axle, gravitation, &c., and without
making mistakes, suffer no loss of time or labor.
Natural Philosophy and Mechanics prepare them for
these.

Chemistry enables one to make surer and better
mixtures. Astronomy may guide him across the seas.
Music makes him a more acceptable companion.
And Painting gives to the scholar a peculiar kind of
enjoyment.

With the knowledge of these and some others,
men and women are not only educated, but accom-
plished ; they are prepared to meet not merely the re-
sponsibilities, that must and do come upon every
one, but those, which, in the varying chances of the
world, may come upon them. So that, whether a
man be a laborer, a mechanic, farmer, or merchant,
whether he be master or servant, whether he live on
the land or wander upon the ocean, he is ready for
every emergency ; his storehouse of knowledge con-
tains every fact and principle which any occasion
may call for.

Besides all this, he is so trained in the graceful ac-
complishments, that he is able to share in the cour-
tesies, to mingle with the generous hilarities, and to
give and partake of the enjoyments of social life.

Thus is a man supposed to be educated not only
for the certainties, but also for the probabilities, and
even the possibilities of life.



PHYSIOLOGICAL KNOWLEDGE USEFUL BEFORE OTHERS.

But in all this, there is one thing wanting, one
study of primary interest omitted — the man has yet
neglected to prepare himself to meet one responsi-
bility, that, for every child of earth, comes first in the
course of human life.

Before a man can become a geographer, a calcula-
tor, or grammarian, before he can reason or write, be-
fore he can be a merchant, a sailor, or mechanic, be-
fore he can engage in any of the occupations of the
world or share in auy of the burdens of society, he
1s appointed to live. '

He may not necessarily be a trader, a traveller, a
chemist, or an astronomer, but he must necessarily
breathe, eat, and exercise, and earry on all of the
functions of the living body.

The necessity of superintending the operations of
life within his own body, inevitably falls upon every
one, of every condition and every age. Whatever
else he may be engaged in, whatever may be his
tastes and means, this necessity comes upon him
1t comes first, it takes precedence of all.

Without wishing to say any thing in derogation
of the preparation for other responsibilities of life,
whether certain or uncertzin, I think I do them no
injustice, if T now and here urge upon you the ne-
cessity of giving a high and front rank to the study
of the Laws of Physical Life.

It is to these laws of Physical Life, to Physiology,
that I wish to call your attention in this lecture,
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Time would fail me, if T were to attempt to explain
all of them ; for a full treatise upon this subject usu-
ally fills one volume at least, generally more than one.
But I shall only endeavor to explain a few of the
laws, and those few, in regard to which we have some
responsibility. I shall therefore confine myself to the
subjects of the digestive system and digestion, the
lungs and respiration, the skin and its functions, the
locomotive system, the brain and nervous system, their
method of operations, and their connections with, and
dependence upon external nature, their dependence
upon our volitions, and our duties concerning them. It
is also my purpose to show the beautiful and happy
consequences of health, and vigor, and protracted
life, that follow the faithful obedience to these laws;
and, on the other hand, the melancholy consequences
of pain and weakness, of sickness and premature death
that follow from our neglect and disregard of them.

But here I may be asked, What is this Physiol-
ogy — what are these laws of Physical Life to us?
We take life as we find it, and meet death when it
comes. We eat, and drink, and labor; we breathe and
think ; we clothe and shelter our bodies, and enjoy
the world as long as life lasts, and of what use 1s 1t
to us to learn the way that food digests, and that air
purifies the blood, or the effects of clothing, exercise,
and mental labor upon the body? We know that
few can escape sickness, and that death 1s the com-
mon and inevitable lot of mankind. And of what
avail will the knowledge of Physiology be to prevent
the one, or to ward off or postpone the other?
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This is not a rare doubt, nor is it confined to a few
of the uneducated. Tt pervades all ranks, the learned
and the simple indulge in it. Its woful consequences
are manifested thronghout the whole world. But it 18
founded upon the ignorance of those very laws, which
are neither understood, nor believed, nor obeyed.

There is a common, perhaps a general notion, that
diseases come from without, and not from within;
that they come down from Heaven, or arise up from
the ground ; that they and death are the messengers
of Providence, and have nothing to do with the con-
dition of our organs, nor with our faithfulness or un-
faithfulness to the laws of our members.

A cursory view of the five organs and functions
before spoken of, and of their relation to external na-
ture, and our duty in respect to them, will show the
fallacy of these notions, and convinece us that our
health and our strength are placed, by a generous
Providence, in our hands to keep and sustain, and that
we are truly responsible for their full and protracted
maintenance.

All the works of the Creator are the results of in-
finite wisdom and of infinite goodness. There is a
beauty and also a harmony running through them.
Every one of these works is complete and perfect in
itself, and perfectly adapted to its station in the uni-
verse. It is fitted to the circumstances amidst which
God has placed it; to the elements that float about

it, and is capable of effecting the purposes for which
it was designed.
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The human frame, as it comes from the hands of
the Creator, is a perfect, self-sustaining, vital ma-
chine. It is composed of many organs of various
kinds, which perform various functions, and effect
different purposes; yet all of these so cogperate as to
produce one grand result, which is Life.

In this collection of organs there is no redundance ;
there is not one too many, neither is there any one
wanting. Kach is made exactly of the due shape
and size ; it is placed in precisely the situation, and is
endowed with just the powers needful for the perfor-
mance of its duties. Each one performs its own
work, and no other. Each one acts independently
in its own sphere, yet is dependent upon all the rest
for its power. No one is strong, if any of the others
are weak. No one acts with its full energy, unless the
others are also 1n active and undisturbed operation.

Man cannot breathe freely, unless he digest well ;
nor can he digest well, unless he have muscular
power and museular motion; nor can he have mus-
cular power, unless the skin perform its functions
faithfully. For any one organ to be well, all must be
well; and whenever any one suffers and 1s weak,
the others sympathise with it, and are also weak.

Some of these organs depend upon the external
elements; all of them are more or less under the
control of man ; and so far as they are under his con-
trol, they are submitted to his direction, for good
or for evil,
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MAN RESPONSIBLE FOR THE USE OF HIS ORGANS.

The generous and provident Creator has given to
man all the organs and vital machinery necessary for
carrying on the operations of life. But he has left 1t
to man, to set and to keep some of these in motion.

He has supplied man, or has given to him the
means and the power of supplying himself, with all
the materials and the elements upon which these or-
gans are to operate. All directly or indirectly are sup-
plied to us, and nothing is wanting for the support of
our lives.

We are supplied with the digestive apparatus, by
which dead food is to be converted into blood and
flesh ; and the same hand has furnished us with the
elementary principles out of which that food is to be
made. But it is assigned to us to seleet that food,
to determine its quantity and quality, the times and
the manner of eating, and to adapt the whole to the
peculiarities of our individual constitutions.

We have given us lungs to breathe, and the air to
enter them ; but it i1s left to us to see that air is al-
ways pure, and fitted to effect the due changes in
the blood.

We receive our skins from the Creator’s hand, but
we are to make and adapt the clothing and protec-
tion to their wants. We are to give them the needful
cleaning and friction.

The muscles and the rest of the locomotive appa-
ratus are made to our hands; but how much or how
little these shall be exercised, is left to our control.
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~ The brain and the nervous system are the crea-
tion of God. But how, and to what degree these
shall be worked, to what purposes they shall be ap-
plied, it is left to our discretion and our volition to
determine.

Thus we see, that in carrying on these functions
of life, we are codperators with the Creator. He has
done one part towards this work, and left us to do the
rest; and he has put into our hands the means and
the powers to do what he has required of us.

What God has done for us is well done. So far
nothing is deficient, and nothing is redundant. What
we do, 1s done well or ill according to the degree of
our intelligence, of our knowledge of the organs
with which, and of the material upon which they are
to operate, and according to the conscientious faith-
fulness, which we apply to our part of the worlk.

Seeing then that we are co-workers with the Crea-
tor in the work of sustaining life, it will be our first
duty to learn what has been done, and what is
left for us to do; to know the nature, powers and
wants of our bodily organs; the purposes to which
they can best be applied, and their capacity of endu-
rance. We should also ascertain the nature and fit-
ness of the material upon which they are to operate.
Without this knowledge we may err and stumble ;
we may supply our organs with improper material,
or apply them to improper purposes; we may thus
create weakness instead of strength, and disease in-
stead of health.

2
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DIGESTION.

The most prominent necessity of the animal body
is nourishment. The food, dead, lifeless upon our ta-
bles, is to be converted into living flesh with many
attributes,— into flesh, that shall move, and feel, and
think ; that shall enjoy pleasure, and suffer pain.
This is a mysterious work, a beautiful transition from
death unto life ; a wonderful process, wonderful be-
yond all others, and one which, were it not a matter
of the most familiar observation to every man, would
excite our interest and astonishment.

For this conversion of bread into flesh, God has
given to us all the needful apparatus, the mouth and
the stomach, and all their attendant and codperating
organs and parts, by which the food is digested and
made a part of the living body.

In the mouth we see the lips, the cheeks, the teeth,
the tongue and the salivary glands. Each one of
these has definite purposes to fulfil, and definite acts
to perform, and is exactly fitted with powers and ca-
pacities for those acts and for no other.

The Creator, in making the mouth, knew the ob-
jects, to which it was to be devoted, and provided all
the means for effecting these, and no more. There
is nothing in or about the mouth, which should not
be used for these purposes, and there is nothing want-
ing to effect them.

In the mouth there are thirty-two teeth, of various
shapes, for their various uses. The front ones are

thin, to cut the food ; the others are broad and flat, to
grind it down.
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About the walls of the mouth there are several
glands, which make and throw out the saliva that
waters the mouth, and mixes with the food. When
the mouth is still, these glands are inactive, and throw
out no saliva; but whenever we take food and begin
to move the jaws, they commence their work, and
manufacture and pour out as much of this fluid as is
wanted to moisten the food that we are masticating.

This saliva is not merely to wet and soften the
food, but it imparts to it a peculiar quality, which
prepares it for the next step of digestion in the stom-
ach. Nor will any other fluid answer the same end.
It is a peculiar liquid made in these glands, and in no
other place, precisely for the purpose of taking the
first step in the work of digestion, which no other
liquid can do.

It is the work of the mouth to grind down the
food to very minute portions, and to mix it with the
saliva ; and the teeth and saliva combined reduce the
food to a very soft pulp. When this is done, and
well done, and not before, it is ready for the next
stage of digestion.

Next, the food is transferred to the stomach, and
there it is submitted to a second process of digestion,
by which it is dissolved and reduced to a finer pulp,
and is converted, by means of the fluids of the stom-
ach, into chyme.

The stomach is a soft, fleshy bag, of various sizes,
according to the quantity of matter which is contain-
ed in it. It is capable of great expansion, when un-
naturally crowded.
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It is composed of three coats, or layers of flesh.
The outer coat is fat, thick and strong; the middle
one is made up of muscular fibres, which are called
the lean meat upon our tables. 'This coat is the one
that gives all the motion to the stomach. These
fibres contract and extend, as does the leech, or
the earth-worm. They lay crosswise of each other;
one set running around the sack, and another set run-
ning lengthwise of it, so that whenever the circular
fibres contract, they must draw down the stomach
as a string closes a bag, and when the longitudinal
fibres contract, they shorten the stomach ; and when
both act, they lessen the internal capacity, and force
the contents out.

The inner or lining membrane is soft, loose, and
is sometimes thrown into loose folds, like the sleeve-
lining, that is too large for the outer cloth. In some
animals this inner lining is thrown into a cellular
form, as in the stomach of the cow and the ox.

The structure of the stomach is familiar to all, who
have eaten tripe. In that, the fatty surface shows the
outer coat; the lean, stringy fibres show the middle
or muscular coat ; the cellular, or honey-comb like
surface, is the inner or mucous membrane.

This lining membrane manufactures and throws
out a peculiar fluid, called the gastric juice. 'This is
prepared whenever the food is deposited within the
stomach, and not at other times. Itis a powe}ful
solvent, so strong that it dissolves all the proper food
that we eat, and reduces all, of every sort, to one
homogeneous pulp. Whether it be bread, meat, vege-
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ta:hleﬂ or fruit of many kinds, all is reduced to one
kind, :and made the same in the stomach.

This process is a comfortable and an easy one,
when the food is of a proper quality and quantity.
It is painful and difficult, when the food is not suited
to our wants and to the power of the stomach.

After this is done, the digested food is separated
into the nutritious and the waste. The former is
taken by mmnumerable little vessels, and carried from
the digestive organs to the veins, and poured into the
blood near the heart.

This 1s digestion ; these are the processes through
which the food must go, in the transmutation of
bread, meat, and vegetables into living blood. These
processes are established by nature ; and the means
by which they are accomplished, are all prepared by
her.

These processes are necessary, and in the appointed
order. Nature, when she established them, knew ex-
actly the object which she wished to effect, and the
material upon which she intended to operate. There-
fore mastication, thorough and complete, and perfect
mixture with the saliva in the mouth, must take
place before the gastric juice and the coats of the
stomach can do their work upon the food.

This is nature’s law, absolute and unchangeable.
No other fluid can be substituted for the saliva for
first moistening the food, and the stomach has no
grinding teeth to make up the deficiency of imper-

fect mastication in the mouth.
Nature made both the saliva and the gastric juice

2'!‘
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of precisely the chemical composition, to follow, the
second after the first, and to dissolve the food.

The dyer knows that he must use first one color-
ing matter and then another, to produce the desired
shade, and each must not only be used in due succes-
sion, but each must have its due time to effect its
work ; and that all haste or neglect of any one of
the processes, will be shown in the imperfection of
the color at last. But not more certainly does this
bad color follow the unfaithfulness, or ignorance in
the performance of the work, than bad digestion will
follow imperfect mastication, or insufficient salivation
of the food in the mouth.

For all the work of the mouth, we are therefore
responsible. It is for us to determine how faithfully
and successfully this shall be done.

Yet, notwithstanding this is the unyielding law of
nature, we see men and children eating their food as
if nature had made a mistake, or done a superfluous
work in giving them teeth, and had made the salivary
glands for no useful or decent purpose.

There are many, who entirely misunderstand the
objects of these parts of the mouth, and use them
for purposes for which they were never intended.
They chew tobacco all day long, but they cannot
find time or interest to chew their food for the few
needful minutes ; they stimulate their salivary glands
to furnish saliva sufficient to make themselves disa-
greeable, and even offensive, but they cannot afford

this to soften their food, and prepare it for the stom-
ach.
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‘ We are responsible not only for the work of diges-
tion so far as it is performed in the mouth, but also
for the selection of our food, for its quality and its
quantity.

What shall we eat? How much shall we eat?
These are questions which some affect to despise, as
if they were beneath their notice; and their prac-
tice corresponds to their contemptuous disregard of
these things.

There are others, who care more for these things;
who eat for their palate and not for nutrition ; who
seem to forget that the stomach is not a cavern of
illimitable expansion, and a repository for every sort
of matter, which their perverted appetites may thrust
nto it.

Between these two extremes of stoicism and glut-
tony there is a great class, embracing almost the resi-
due of mankind, who from ignorance, from thought-
lessness, or from convenience, violate, in a lesser de-
gree, the law of mastication. They are not careful
to select and eat that, and that only, which their sys-
tems require for their strengthening, and which they
have power to digest. They eat that, which their
cooks or their friends provide, without regard to its
suitableness or unsuitableness to the wants of their
frame, or the powers of their digestion ; and after
they have taken as much as the stomach and diges-
tive organs can well convert into chyle, they eat a
little more for appetite, a little more to gratify others,
a little more for politeness’ sake.

The consequence is sometimes oppression of the
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stomach, and a heaviness of the whole frame, a lan-
guor of the spirit, and indisposition to exertion. Now
and then, there is a pain and sharp distress; the re-
moter consequence is imperfect nutrition, and finally
dyspepsia, which is frequently found throughout the
land.* Men differ as to temperament. One is nervous
and excitable, a second is sanguine and irritable, and a
third is lymphatic and heavy. The nervous is over
stimulated by the kind of diet, that only nourishes
and invigorates the lymphatic. On the other hand,
the lymphatic is dull, and hardly supported by that
food, which is sufficiently stimulating for the ner-
vous. Yet we see these men, of such various pow-
ers of converting food into blood and flesh, and such
differences of excitability, all sit down at one table,
eating of the same food, with the vain hope, that it
will be equally beneficial to all.

HEART AND CIRCULATORY SYSTEMS.

The heart is placed nearly in the centre of the chest.
Two sets of blood vessels go out from it, and two

* A man of fashion once said that it was vulgar to say, * What
is one man’s meat, is another man’s poison.”” But he understood
etiquette better than Physiology. Vulgar or not, it is true; and
pity it is, that more men could not believe and regard it. Men
differ widely as to their digestive powers. One can digest one
thing, and another another, but they cannot interchange. They
differ as to their wants of nutrition. The hard laborer in the field,
or the sailor, needs a much more stimulating and strengthening
uli:iet than the scholar, the sedentary mechanic » or the female in the

ouse.
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Sets return to it. One set carries the blood out to the
Whole body, another carries it to the lungs. Two
other sets bring the blood back from the whole frame,
and from the lungs.

They have not been defined. These arteries and
veins all begin at the heart, in large trunks, like the
trunk of a tree, and divide and subdivide again and
again, like the branches, until they become almost
infinitely small, and are lost in their minuteness.

The blood goes out in the arteries, and is dis-
tributed through these minute tubes, in every part of
the body.

After passing through these minute arteries, the
blood finds its way into the veins, which are equally
small, and through these, it passes into larger and
larger veins, until the last and the largest opens into
the heart.

This is the circulation of the blood. It goes out
from the heart through the arteries, and returns back
to the heart through the veins. When it goes out it
is of a scarlet color; when it returns it is of a purple
color. At first it is rich with the new blood from
the digestive organs; it has then been purified in the
lungs, and is prepared with the nutriment for the
whole body.

Nutrition takes place in the extremely small blood
vessels, in the transition from the arteries to the
veins. Out of the arterial blood which they contain,
they supply the growth and the waste of :eve.r}f or-
gan and every texture ; the solid and.the l1q1|1f1, the
fat, the lean, every kind of flesh, that is wanted in the
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animal frame. The bone, hair, nails, brain, muscles,
tears and bile, are created from this one blood in the
arteries.

It is the universal law of animal nature, that life
cannot abide long in matter. Our material bodies are
composed of myriads of particles, that are now en-
dowed with the living principle ; but these particles
cannot long retain it ; they must soon give it up, and
as soon as this is done, as soon as any particle gives
up its life, the veins remove it, and the arteries im-
mediately replace it with another and a living parti-
cle. This change, from death to life, is going on in-
cessantly in all animal bodies, so that the particles
that compose our bodies to-day, are not the same that
composed us yesterday, nor will they be the same to-
morrow. We are not the same identical beings from
hour to hour. Hence comes the necessity of a new
supply of blood, and therefore a new supply of food,
daily and oftener; and this is the principal purpose
of eating, to supply the wants of the system, and
provide nutrition for the waste and the growth of the
body.

The dead particles after being removed from their
original places in the flesh, are now in the veins.
They are dead, useless, a weight and a clog upon
the system,—and yet they are in all the veins, and
these are distributed in all parts of the body.

It is a natural question to ask, How shall these be
removed from the body? 'They are buried in the
very deepest recesses of our limbs, our trunks, our
brain. How shall they be carried out? To us this
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might be a difficult work, but to the Creator it is an
easy one.

| This matter, exhausted and dead, is composed prin-
cipally of carbon ; it is now in the veins, and mingled
with the venous blood. All the blood of the veins is
sent to the heart, and from the heart it is sent to the
lungs, and there distributed through thousands of mi-

nute vessels, throughout every part of the respiratory
organs.

LUNGS AND RESPIRATION.

It is familiar to all, that the wind-pipe leads from
the mouth to the lungs, and that at every respiration
the air rushes through this tube into the chest, and
is forced out again every time we breathe.

The wind-pipe is a single tube in the neclk, but in
the chest below it is divided and subdivided, and this
is done again and again, until it reaches almost infinite-
ly small air cells, which lie everywhere in the lungs;
there they lie in contact with the vessels, that have
borne the blood from the heart to be unloaded of its
dead particles.

Every hundred parts of the air contains about
twenty-two parts of oxygen, and about seventy-eight
parts of nitrogen. Chemically this oxygen has a
stronger affinity to, or attraction for carbon, than it
has for nitrogen ; therefore, when the air meets this
blood, which is loaded with carbon, in the lungs, the
carbon leaves the blood in the veins, and the oxygen
leaves the nitrogen in the air, and these unite together
and form anew compound called carbonic acid. 'This


















































































































