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CAUSES OF ZYMOTIC DISEASE. 28

cleanly population, and by delaying those changes in the
atmosphere which are necessary to the removal of its purity.”

As would naturally follow, periods of epidemic and pesti-
lential disease are associated with a high barometric reading,
as was so evident during the cholera epidemies in Great
Britain.! This atmospheric condition tends to prevent dif-
fusion and aggravate stagnation of miasmatic exhalations.
The denser atmosphere sustains more organic impurities than
the rarified. The still atmosphere retains miasmata, which
air in motion cannot do. Hence the fact of epidemie disease
being less frequently prevalent on elevated regions and in the
rarified atmosphere of Indian hill ranges than in the dense
and more contaminated strata of air resting immediately on
the plains below.

The presence of epidemic disease has also been associated
with the absence of positive electricity in the air ; and further,
the mortality has been found to be in an inverse ratio with
the amount of positive electricity in the atmosphere.2

Tt must, however, be recollected that epidemic disease has
occurred without any change having been noticed in either
ozone reactions, in the density or otherwise of the atmos-
phere, or in the electrical indications which it presents. It
would, however, appear certain that deficiency of ozone, a
still and dense atmosphere, and a want of positive electrieity,
are most frequently concomitant, and probably are resulting
effects of each other. Further, there is just ground for the
belief that one or other of these conditions always occurs
during epidemic diseade, and that at some period, either
previous to or during the ravages of the epidemie, all may be
demonstrated.

While, however, these numerous facts lead to the inference
that ozone, calms, and electricity are powerful agents in the
establishment of health and disease—that their presence or

! Glaisher’s * Meteorology.’
? Glaisher’s * Meteorology of London,” 1856.






CAUSES OF ZYMOTIC DISEASE. 29
The simplest kind of contagion is that where a disease is
communicated in one way only, namely, by the fransmission
of a palpable poisonous matter, conveyed from the body of
the sick, and applied to the healthy person either imme-
diately or through the medium of anything which has been
in contact with the sick, as for example, the bed or clothing:
itch, some varieties of porrigo, syphilis, gonorrheea, hydro-
phobia, the effects of snake-bite, are in this category.

But there is also every ground for believing that the
poisonous matter of certain diseases may be transmitted from
the infected to the healthy person, without direct or indirect
contact with the palpable virus, and through the ageney of
the atmosphere. It would appear, also, that the poison
passing off, and probably generated in the body of the sick,
is identical with that formed externally, and which originated
the disease.

In the case of gonorrheeal and other kinds of ophthalmia, it
has been frequently remarked, that a visit to a ward where a
number of patients are congregated has heen followed by an
attack of the malady, even when every care has been taken
to avoid coming in contact with the sick, or with any articles
near them.

Thus, latterly in the Orphan Asylum, near Prague, an
epidemic of ophthalmia broke out, and ninety-two children
were attacked. M. Hiselt examined the air with Pouchet’s
aeroscope, and, in the atmosphere of a ward where lay a
great number of children, a quantity of large pus-cells were
found. The cells were noticed on the instrument imme-
diately the air was made to pass through the apparatus,

In such cases, it may be probable, that the pus-globules
floating in the air attach themselves to the eyes of healthy
individuals, and so excite the disease; but there are other
affections which arise from the atmospherical dispersion of
the materies morbi, and its consequent absorption by the
skin, lungs, or alimentary passages. Cholera, yellow fever,
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not being carried ont—that the miasms from the sick have
so injured and dirtied the air, that it is unfit for the respira-
tion of human beings. If, however, the same air is lnft.
partially soiled, it can only operate with a less degree of
force. Therefore, when we take into consideration the pre-
valence of draughts of air in various directions, particularly
among buildings, and the probability of the presence in the
atmosphere of various gaseous substances, which, like ozone,
may have the power of destroying materies morbi, it ceases to
be surprising that we cannot define the exact limits at which
miasm loses the power of exciting disease. Indeed, as pre-
viously stated, a small dose of the poison, that is to say,
breathing less dirty air, will, perhaps, not induce the typhus
or hospital fever from which it arises, but will cause headache,
lassitude, or malaise instead.

Moreover, much must depend on the state and condition
of individuals. A weakened or fatigued person will become
affected more easily than a robust and vigorous man; the
drunkard sooner than the temperate; and the hungry and
poverty-stricken before the well-fed and opulent. Also sea-
son exerts an influence as Dr. Smith! shows, depressing the
vital powers to a minimum during the autummal period, or
just at the time when the eyclical change of the year induces
the formation of the largest amount of materies morbi.

Hence it cannot be stated with any exactness how near
an individual may approach the poisonous locality (whether
such locality be the bodies of the sick or other generators of
miasmata), without running danger of hecoming affected ;
but we can in this manner account for the fact of individuals
contracting disease who unknowingly inspire the poisoned
atmosphere from an open door, an untrapped drain, or
other locality, which, perhaps, one moment afterwards, in
consequence of a current of air sweeping by, may be healthy
for the next and more robust passenger.

! Smith, € Cyclical Changes,” p. 161,
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MALARIA. al

That the scorbutic diathesis is a powerful predisposing
cause of disease, will be sufficiently demonstrated in Chapter
XX, “On Scurvy;” but that intermittent or paroxysmal
affections will arise from this alone cannot be correct, or we
should find malarious disease prevalent amongst Arctic
voyagers, which, however, is not the case.

Linnus,! in his thesis entitled ¢ Hypothesis Nova Febrium
Intermittentium causa,” announced the true cause of ague to
be “aqua scilicet argillacea,” or the use of water impregnated
with inorganie matter, while percolating through an argilla-
ceous soil. That impure water induces malarious disease will be
shown in the chapter devoted to a consideration of that fluid ;
but the cause of this would appear to be, saturation of such
water by malaria, and not the admixture of any other agents,
which, as demonstrated in the chapter just referred to, excite
diseases of a widely different nature.

It will now be shown how far facts agree with the asser-
tions or opinions of the authors quoted.

It has already been advanced (Chapter 1I), that the most
skilful analytical chemists have been umnable to detect any
alteration in the composition of the atmosphere, whether the
air submitted to analysis was procured from mountains or
plains, ecities or deserts. It has also been shown that the
peculiar decomposition originating any particular disease has
not yet been ascertained. In like manner, the determination
of the precise nature of malaria has hitherto eluded discovery,
although both chemists and microscopists have devoted much
time and attention to the investigation.

Dr. Pickford® states :—*“ Notwithstanding our ignorance of
its chemical and physical properties, there is every reason to
believe that malaria is an organic compound, chiefly com-
posed of carbon and hydrogen.”

According to Schonbein® marsh miasm consists of gaseous

T £ Amoenitates Academiem, vol. x.
? Pickford, * On Hygiene,” p. 166.
¥ Schonbein, ¢ Med.-Chirar. Trans.” vol. xxiv.
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o4 HEALTH IN THE TROPICS.

Moreover, on account of these 1154 men supposed to be
always in hospital, the state expends daily pay (less by
hospital stoppages), 10d. per day each—a sum amounting in
a year to £1755 10d.; and even assuming that the men who
die, and those who are invalided, are taken out of the class,
there will still remain 2034 men per 1000 in this class. The
loss to the state on account of these men, above hospital
expenses, and for food and pay, is £120 x 2034 = £2440 16s.

We have then, on account of 1000 men—

£ s d.

Lioss of service of men who die and are invalided 11,501 4 0O

o 3 other men who remain in hospital . 2,440 16 ©
Daily pay and food to men who, being in hospital, are

ineffective . ; - 3 F : ~ . L%55 010
Actual expenses of medicine and medical comforts for

keeping men in hospital . . . . . 4212 2 0

Total . £20109 210

Whence, the total loss in India, which contains about 84,000
European soldiers, may be estimated at £20,109 2s. 10d. x
84 = £1,689,167 18s.

This, however, is a low estimate for the whole of India;
the same applied to the Bengal army, where the greatest
number of men are stationed, and from which the greatest
mortality and invaliding occurs, would increase the total loss
very considerably. The calculation, applied to each of the
three armies separately, shows thatf two millions of money are
thus expended, or more than one fifteenth part of the whole
revenue of India ! If the cost of the medical establishments
were included, the sum would be doubly enormous ; but that
would be foreign to the purpose, as also would be the in-
cluding of expenditure on account of sick women and children.
Tt is merely desired to demonstrate that a large amount of
expense occurs from what must be believed preventable or
mitigable disease.

Still, however, this disease, and therefore expense, is not
confined to soldiers alone. The following exhibits the mor-
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o6 HEALTH IN THE TROPICS.

24+032 per 1000 annually.  That of officers serving at home,
as with the Dragoon Guards, Household Troops, &c., being
only 957 per 1000, and in regiments of the line, 11:000
per 1000.

According to the same authority the rate of mortality
among civilians in Bengal, at the same ages—that is, below
forty-five—is 17-83 per 1000. :

From such statements, it appears unquestionable that the
mortality amongst Europeans in India is even now very con-
siderable amongst the classes who enjoy greater facilities for
retaining health than the soldier does, who are better able to
avail themselves of change of climate to Europe or else-
where, and who live, as a rule, with more regard to sanitary
requirements.

The chief causes of this mortality are to be found in the
climate, which, from its heat and malaria, canses a constant
degeneration in the European system, commencing from the
period the white man first enters the tropics.

That this malarious cachexia or leucocythenic condition
exerts an overpowering influence on any future attack of dis-
ease 1s sufficiently well known, and, probably, every Indian
surgeon will have recognised that blending together of
dysentery, scurvy, typhus, syphilitic and malarious cachexia,
noticed by Dr. Tholozan, in the hospitals of the Crimea.

The fact that surgical patients recover with difficulty
in places where marsh miasm is at all rife, that ague very
frequently recurs from local injury when the patient has pre-
viously had an attack of it, and the prevalence of intem-
perance as a source of disease, must also be taken into con-
sideration, as accounting for the sickness and mortality.

Thus heat, malaria, intemperance, syphilis, and the scor-
butic diathesis, are the chief excitants of disease in the
tropics ; and as all are preventible, it is not too much to hope
that a system of sanitation will eventually prevent the majority
of affections which arise from these causes.
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62 HEALTH IN THE TROPICS.

disease was less severe, the conditions of life were different.
The regularly paid, well fed troops suffered but very little;
the other inhabitants comparatively little; for in these
stations, and others to some extent, hygiene has not been
unknown. It is due to Sir Bartle Frere, K.C.B., to state,
that in Kurrachee first, and afterwards elsewhere, he ori-
ginated changes and improvements in this direction which
only require extension, improvement, and diligent super-
vision, to give Scinde a character of excellence in this respect;
and to protect in a great measure its inhabitants from the ill
effects of epidemic states of the air. Not simply the re-
moval of refuse, offal, waste, filth of all descriptions, is in-
sisted on; but the disposal of all noxious matters, by inhu-
mation, and incrimation in furnaces, constitutes the peculiar
features of the hygienic measures adopted in the province.”

A striking instance of the good results arising from simple
sanitary measures, is to be found in the history of the
mahammurree or Indian plagne, which formerly ravaged the
Himmalayahs, from the Snowy Range downwards.

This disease, of which mention has been made in Chap. IV,
first appeared in the provinces of Kutch and Goojerat, in
1815. In 1836, it broke out with renewed force in Rajpoo-
tana, especially in the eity of Pali, from whence it acquired
the name of the Pali plague. Having traversed the greater
part of Marwar, it became epidemic in Ghurwal and Kumaon,
and other hill ranges of the Lower Himmalayahs, whence,
in 1853, it finally disappeared, under the influence of sani-
tary measures which the affected villages were bound to adopt.
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side a stagnant nullah, and on the other Mahometan grave-
yards, and also lies lower than the surrounding country ;
Masulipatam is situated at the mouth of a branch of the
Krishna, and surrounding the fort is a saline swamp; Kaira
is low, surrounded by irrigation, and the country traversed
by water-courses; Bhooj is surrounded by the 480 DDD square
miles of the Runn of Kutch.

Such concomitants would, it is hoped, at the present period
prove insurmountable objections to the establishment of
European troops in the locality.

According to Mr. Wells, previous to the year 1846, the
death-rate in Bombay never fell lower than 101:0 per 1000.
During 1842, it was 2037 per 1000; and the average of
eight years was 147'2 in the 1000 of European troops
stationed there.

In 1845, in consequence of this excessive mortality, the
majority of the forces were located at Poona, and Kirkee.
Dr. Coles! shows that during the years 1855-6, the death-
rate was reduced at those stations to 9:0 per 1000!!

Poona, it may be observed, is the head-quarters of the
army during a considerable portion of the year, is situated
in the comparatively speaking salubrious table-land of the
Deccan, and has some pretensions to a satisfactory sanitary
condition.

We have suffered, and indeed in many instances are now
paying the penalty of faults committed years gome by, in
choosing unhealthy localities for cantonments, stations, and
public buildings.

The following references to government orders (the
majority of recent date) sufficiently prove that the principles
reiterated over and over again by army surgeons— that it
is cheaper to keep veterans in health and readiness for service
than to be ever recruiting and training new men, and that

! “ Hospital Statistics of the Bombay Presidency ;* ‘ Bombay Med. Phy.
Soc. Trans.,” 1857.
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G8 HEALTH IN THE TROPICS.

built over these swamps, some on a level with them, and not
a few on a lower level than the swamp itself.” The potato
cultivation, the noxious weeds, nettles, brambles, giant
thistles, and lobelias, are described as most luxuriant and
objectionable—" In short, the whole station is a strange
mixture of snipe-bogs, neglected compounds, and neat flower-
gardens. Every convenient bush is made use of to deposit
filth under, of every deseription. The sweepings and refuse
of each dwelling are thrown wherever they can be conveniently
disposed of. It is argued that the station has been healthy,
that such things are better left as they are, that no injurious
consequences can result in this region.” Dr. Mackay states,
however, that the deaths are twice as numerous in the lower
as in the upper street of the bazaar. Also, although he has
only seen one case of cholera on the hill, ““yet, should the
preparation for its reception continue, in the way of a dis-
regard of all sanitary arrangements, there is every reason to
fear that cholera will some day exhibit its virulence on the
Neilgherries as it has done in other temperate climates.”

Prophetic words ! but, like Cassandra’s voice, unheeded!!
The ¢ Neilgherry Star,” of November 13th, 1861, reports,
¢ Another case of cholera terminated fatally in the dispensary
last Wednesday. The dreadful disease has now unmis-
takeably made its appearance among us.”

According to Mr. Grant,! “ Nothing could be worse than
the state of conservancy at Simla.” He describes the smells
along all the bye-paths as being most disgusting, from accu-
mulations of human ordure, offal, and dead animals in the
ravines that intersect the station; in fact, a native popu-
lation, amounting to 10,000 or 12,000 people, were scarcely
restrained by any police rules, and hence an amount of
nuisance scarcely credible.

That the sanitary condition of Simla is not much improved
in the year of grace 1862 is evident from the subjoined in-

1 ¢Ind. An. Med. Sci.,,’ 1862,
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72 HEALTH 1IN THE TROPICS,

As Dr. Mackay writes of Ootocamund, T have also heard it
argued with regard to Mount Aboo, viz., that it is better to
let such things alone; that in such a climate no harm can
result; that as matters have always been the same, it is
better to allow them to remain in statuo quo—*Ignorantia
facti excursat.”

When the feelings of a community, with regard to preserva-
tion of health, are represented by such expressions and writing
as—“ How do you think we managed to exist and enjoy good
health before all this fuss about sanitary reform #” « Wait
till the rains and all the dirt will be washed away !” “Why
should I clean my compound when only here for a short
time?”  When a gentleman, just previous to the rains,
makes use of the abandoned commencement of a well to
deposit débris in, and when this is declared no nuisance!
When this represents the feelings of a community, how can
anything excepting orders from superior authority be ex-
pected to produce any very beneficial result.

Notwithstanding improvements effected during the brief
existence of an honorary sanitary committee, Mount Aboo
now remains with only imperfect efforts at drainage; de-
ciduous vegetation arises and decays almost unchecked ; the
water from the lake i1s allowed to overflow large surfaces,
rendering them malarious in the extreme ; there are no public
latrines; bushes and ravines are made into native temples
of Cloacina; and there is not, nor ever has been, a single
public scavenger entertained for the civil portion of the
station ! . e

Such being the case, as I stated in a report on the subject,
“ Mount Aboo is dirtier now than it was when first resorted
to by Europeans, thirty years ago,” or when first described
and recommended as a sanitarinm by the late Sir Alexander
Burnes.

Any person conversant with the laws of disease in tropical,
or, in fact, in any climates, will not be surprised to learn that
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The same want of public scavengers would appear to exist
at Mahableswar. Dr. Lord, the latterly appointed super-
intendent of that station, informs me that ““the cleansing of
that station is a matter more of private than public arrange-
ment. The avenues and gardens are all kept swept by the
‘mollees,” and the usual domestic arrangements provide for
the removal of the filth from the immediate vicinity of the
dwelling-houses, as well as from the hospital and sanitariom.”
Those conversant with Indian “domestic conservancy,” will
be at no loss to understand what bhecomes of the débris and
ordure. In the absence of public bazaar latrines and public
conservaney establishment, it becomes mixed and incorporated
with the surface-soil, and forms the ground, which sometime
or other cholera and typhoid may infect.

Inspector-General Mackinnon! reports of Landour :—* The
barracks areill adapted for the purpose for which they are in-
tended. They are all bungalows, and are used to accommodate
from sixteen to twenty men or more each. All are narrow,
low-roofed, and without any ventilation, except what is ob-
tained through the doors and windows. When convalescents
are crowded together, as they often have been in these bunga-
lows, they have not a fair chance of regaining their health.”

At Subathoo® the barracks have been erected for several
years, and have all the faults in ventilation and construction
to be met with in our older barracks.

Mr. Bradshaw, writing to me from Dugshai, January 9th,
1862, thus describes the hospital at that station:

“The hospital for men has also an excellent site, but is
built, in my opinion, upon a very faulty plan. It is like a
barn, is divided into large rooms, ventilated and lighted by
rather small dormer windows; and between these rooms and
the verandah are long, narrow, gallery-like rooms, which
appear to shut out, to a great extent, light and air from the

! ¢ Report on Extent and Nature of Sunitary Establishments.®
# Op. cit,
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80 HEALTH IN THE TROPICSH.

Although much improved during the last few years, the
sanitary state of Bombay is most imperfect.

Calcutta, the spot on which the fortress of Fort William
is built, and where the soldiers’ barracks are located, was a
most pestilential swamp, and although now thoroughly drained,
and therefore in the cool season harmless enough, no sooner
does the rainy season commence, than the excessive heat and
moisture call forth unmistakeable signs of miasmata. “The
soldiers’ barracks are also so constructed, that it is impossible
for the cool breeze to pass through them during the hot
season, and they are not placed high enough to be above the
reach of marsh miasm. The consequence is, that the mortality
of soldiers in Fort William is great.’’!

Dum-Dum, again, is surrounded by “ paddy fields,”” and is
so ill drained, that, in the height of the rainy season, one
cannot pass from one part of the cantonment dry-shod, ex-
cept on made brick and concker” roads. The barracks,
however, are infinitely better than the neighbouring ones of
Fort William.?

Dr. Chevas states that the new European cantonments at
Agra occupy so dead a level, that nearly the whole of the
rain-water is absorbed into the ground where it falls, and it
has been found necessary to make raised foot-paths, to enable
the men to pass from one barrack to another dry-shod. The
consequence is, malarious fevers are rife among the troops
who occupy ““ the beautiful and costly barracks™ erected there.

Inspector-General Mackinnon reports of the new canton-
ment at Cawnpore, that much of the ground is so level as to
render it difficult, if not impracticable, to drain it thoroughly;
the water never appears to drain away, but percolates slowly
through the spongy surface.

The same is said to be the case, to a greater or less extent, at
Mean, Meer, Allahabad, Barrackpore, and in many other places.

! “Report of the Army Sanitary Commissioners.’
3 Op. cit.
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102 HEALTH IN THE TROPICS.

general hospitals in the former European campaigns, or as
happened during the Irish famine and typhus epidemie,
disease and great mortality would be the result; but crowd-
ing ought never to occur in Indian sanitary burracks and
hospitals ; and if this be the case, such arguments carry no
weight. On the other hand, the diseases which arise from
exposure to cold, or from residence in low, draughty and
leaky huts, are self-evident ; and although these diseases are
not so virulent as others arising from overcrowding, still it is
advisable to erect dwellings equally free, and to keep them
equally free, from both the latter and from the former
sanitary defects. :

As a rule, with few modifications, the barracks and
dwellings best calculated as residences for Europeans on the
Indian plains will be found to afford the best means for the
preservation of the health of the same classes on Indian
mountain ranges.

The position and aspect of barracks on hill stations is not
of that paramount importance which it should be considered
on the plains. From the peculiar formation of mountains, it
18 frequently impossible to obtain a space of level ground
sufficiently large to allow of the erection of barracks fronting
the prevailing breeze—a desiderative which ought never to be
neglected in the plains. In elevated regions, however, on
account of the diminished temperature, and the greater cool-
ness of the breeze, barracks, &e., may be erected at consider-
able angles to the quarter from whence the wind blows; and
although I cannot conceive it possible for any person to
recommend the erection of barracks gable-end on to the
wind, as the barracks at Aboo at the present time are
situated, still the ground may often only admit of a diagonal
direction being taken. This, however, in hill climates will
permit that ventilation and perflation which it would prevent
in the plains,

Regarding the position of buildings, little need be said.

|
|







104, HEALTH IN THE TROPICS.

probably the case at Simla, to the dirty condition of the
ground,

Height, then, that is to say, any specified height, such as
six, seven, or eight thousand feet, above the level of the sea,
is not a sine qud non for a hill station. It is sufficient if
the elevation removes the European from the stratum of hot
air, and, therefore, above the influence of the fiery winds.
If the height be sufficient to effect this, it is, I believe, nearly
all that is required in this respect. Saussure’s theory was,
that temperature decreases one degree in every 350 feet of
ascent, and an abrupt elevation of about 5000 feet will not
only reduce the temperature sufficiently, but, moreover, be
quite high enough to escape the heated winds of the plains.
If the mountain range does not present an abrupt elevation,
and undulates gradually into the plains, it will, for obvious
reasons, have a higher thermometric scale than the reverse,
and probably require a longer ascent.

Such chains are, however, not well fitted for sanitary sta-
tions. These undulations at the base of mountains are always
unhealthy, and where either these or a ““terae” exists, the
ascent and descent of the mountain will always, at certain
periods of the year, be fraught with danger. 1 do not, how-
ever, understand why, as some have stated, a mountain range
bounded by a terae should be unhealthy in ifseff, if the eleva-
tion were sufficiently abrupt, and high enough to prevent
malaria being rolled from the terae on to the summit.

The question of locating the supreme government in one
of the Himalayan stations has been latterly mooted, and a
few words may, with propriety, be here devoted to the subject.
Tt is more important that the high officers of state should
retain their health than any other members of the community.
When the reverse is the case, their work stops, as it cannot,
like an officer’s, be done just as well by any one else, simply
because there is no one to do it, Meanwhile, though their
work stops their salaries go on; so that, on the mere vulgar

..—_- _—
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108 HEALTH IN THE TROPICS.

The influence of the sea on climate is of vast importance,
and arises from several causes, the principal of which are as
follows :

The first difference, viz., the greater uniformity of climate
on the sea-coasts, depends substantially on the peculiar
physical properties of the water and land. The former
having a great capacity for heat and a feeble conducting
power grows warm only slowly from the power of the sun,
while the latter rapidly absorbs the solar rays. From the
same physical properties, the superficial layer of water,
being cooled by evaporation, becomes heavy, sinks down, and
gives way to the warmer molecules of the inferior strata,
while the soil, since it ecannot be so displaced, is not only
heated, but also cooled in a considerably shorter space of time.

It will, therefore, be evident that, although the sun may
shine on both sea and land, the sea must be colder than
the land during the day, and warmer during the night. In
the same manner, taking the different seasons of the year, in -
summer the sea is colder than the land, in winter it is warmer ;
it preserves the mean temperature, while the land experiences
the extremes ; and the air of the sea-margins, sharing in the
uniformity of temperature which belongs to the surface of the
waters, helps to give the sea climate its peculiar characters.

Air in motion, however, is always cooler than stagnant
atmosphere, and hence the land and sea breeze combine in
lowering the temperature of the coast several degrees below

.that of inland districts. In proportion as the sun rises above
the atmosphere, the land becomes warmer than the neigh-
bouring sea. Their respective atmospheres participate in
these unequal temperatures. The fresh air of the sea rushes
from all directions, under the form of a sea-breeze which makes
itself felt along the whole coast, the warmer and lighter air
of the land ascending into the atmosphere. During the
night the reverse happens; the land loses heat and cools
more rapidly than the sea. Its atmosphere, having become
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110 HEALTH IN THE TROPICS.

otherwise so situated as to be not only unadvisable residences,
hu_t also unhealthy. It is in such low-lying coasts that
scurvy (see Chap. XX), beri-beri, leprosy, and kindred dis-
cases are endemic, and hence much care will be required
when fixing on the site for a marine sanitarinm. All arms
of the sea and gulfs should be avoided, the blue and open
ocean in front being a sine qud non. Low, flat, sandy coasts
are most frequently unhealthy in the tropics, and, therefore,
not to be recommended, and, of course, the same remark
applies to all localities near the mouths of crecks and rivers.

A rocky shore, with elevated cliffs, and the open ocean in
front 1s the only locality which can be recommended for a
marine sanitarium, and if such a position, from jutting out
into the sea is surrounded on both sides by water, it will be
an additional desiderative, reducing, as it must do, providing
no large surface is left exposed, the formation of malaria to a
minimum (see chapter on ¢ Malaria’), and rendering the tem-
perature and moisture of the atmosphere still more agreeable
and uniform.

Of course the surface of the ground composing the shore
and the surrounding country, its capabilities for drainage,
and freedom from marsh and jungle, and from overhanging
mountains, with the water supply, and physical condition of
its inhabitants must be taken into consideration when fixing
the site of a marine sanitarium, according to the same rules
laid down as applicable to stations on the plains. (See
Chap. XI.)

Dr. Macpherson has latterly recommended the island of
Martaban, which, from its geological characteristics, size,
and proximity to both Madras and Calcutta, would appear
admirably adapted for a marine sanitarium. Islands, how-
ever, unless well raised from the surface of the sea, are not
generally healthy, and it is essentially necessary that such
localities should be observed during the winds, damp, and fog
of the monsoon, as well as in the fairer seasons of the year.
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116 HEALTH IN THE TROPICS.

to promote the growth of the erops and no more, the malaria
arising from such grounds would be comparatively small.
Hence gardens which are not profusely irrigated do not prove
deleterious in the neighbourhood of residences, and indeed
may, under certain restrictions, be considered salubrious.
If, however, these same gardens were as extensive, and
flooded with water in the same manner as rice-crops are; if
stagnant puddles were allowed to exist in gardens, as is the
case in cultivated lands; and if gardens were situated in
valleys, or at the tail of ponds, as cultivated lands are fre-
quently placed, the former would prove as inimical to human
health in tropical regions as the latter.

Canal irrigation will always prove more unhealthy than
irrigation from wells, simply because the supply of water is
more abundant, and more readily obtainable from streams
which communicate directly with a noble river; and thus the
ground becomes more saturated, and a large quantity of
stagnant puddles result. Cultivation in India being fre-
quently only limited by the difficulty of obtaining water, it
follows that in the neighbourhood of canals the greatest
surface of cultivation must exist, which, as above stated, is
another cause of increased malaria. Lastly, artificial canals
are sometimes little less than embankments conveying the
water over the country af a greater elevation than the surface
of the soil. Where this is the case, any kind of drainage
is quite impossible, either natural or artificial, and mala-
rious disease is therefore rife.

A country abounding with shallow ponds, jheels, and
nullahs must be condemned as the locality for a cantonment,
as such surfaces can scarcely be drained without the expendi-
ture of enormous sums.

The immediate proximity of mountains must also be con-
demned, whether the elevations are of sufficient magnitude
to transmit water enough during the rains, to keep the
country at their base in a perpetual state of moisture, and




CHOICE OF STATIONS IN THE PLAINS. 1Lk

so give rise to a ferae; or whether they are merely small
rocky formations, capable only of intercepting the breeze or
radiating the heat. The unhealthiness of a ferae does not
require demonstration again, and any one who has lived in a
cantonment surrounded or overhung with black rock, will
willingly admit its absorbing and radiating powers.

The immediate neighbourhood of large cities, especially in
the leeward direction, are not satisfactory localities for our
troops. The sanitary condition of all Indian towns cannot
be described as less than vile, and the situation of many has
been chosen more on the score of convenience, as being near
a river, &c., than from any other cause. Former political
necessities led to many of our cantonments being fixed in
the immediate locality of large cities, and their unhealthiness
has already been referred to. In other respects also, as
allowing of greater intemperance and immorality, their prox-
imity should be avoided.

Old grave-yards must be shunned altogether. This would
appear a superfluous caution ; but it has happened, as at Suk-
kur, that Indian cantonments have been located either on
such surface or in the immediate locality. In like manner,
new cemeteries should neither be established in the centre or
to windward of stations, but at some distance to leeward.
The same remark applies to Hindoo places of ineremation.

In this country—Western India at least—the breeze con-
tinues during the greater portion of the year blowing from
one direction, viz., south-westerly ; but we find that some of
our military cantonments are fronted to the east, and have
the refuse of the camp placed in rear, that is, to the westward,
from which the breeze blows. Not only is this the case, but
outhouses, such as cook-rooms, servants’ rooms and stables,
are often found also between the wind and the dwelling-house ;
and worse even, if possible, as a general rule, the bath-
rooms and necessaries will be found occupying the same
relative position within or at the sides of dwellings. A vecent
writer in the ‘ Times of India’ (September, 1861) asks under
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such arrangements, “ How is it possible that pure air can be
obtained ?7”

The same author observes :—

“Did space permit of it, a table of the monthly winds
would prove equally instructive and valuable. The great
burial-grounds at Poona are so placed as to be between the
camp and the two most prevalent winds, and in that direction
more than half the refuse and excrements of the camp used
to be deposited. Yet, with this and other malarrangement,
Poona, owing to its naturally salubrious position, has been a
healthy station for Europeans. How much more so it might
have been, had the great value to health of the pure westerly
breeze been understood and recognised, it is impossible to say.
Doubtless, the elevated plains of the Dececan are naturally
the most healthy loeality within the tropies for Kuropean
troops, unless it be on the tops of the hills, and I believe
we may safely set down half the mortality that occurs there
to the want of sanitary science, as evidenced in the bad
arrangement of almost everything affecting the health of our
cantonments.” :

All the foregoing unadvisable concomitants heing avoided,
an Indian cantonment would be placed at a distance of
some miles from and to windward of both large rivers and
cities. It would be located on the summit of a gentle un-
dulation, or on the slope of a rising ground, not sufficient to
overhang the station, to intercept the breeze, or to radiate
heat. The surface would be light, friable, or gravelly soil,
without a substratum of heavy, retentive material. Water
would be plentiful, to be obtained at a moderate depth, and
of good quality, according to the requirements and tests laid
down in a future chapter on this important subject. A
country intersected by nullahs, abounding in jheels and
tanks, and liable to flooding, would be avoided. Localities
not susceptible of easy and perfect drainage would be
shunned, and old grave-yards and the sites of ancient cities
also escaped. The whole cantonment would front the pre-
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124 HEALTH IN THE TROPICS.

barracks have been built in forts, they have necessarily heen
low, bomb-proof, unventilated buildings, as were the Town
Barracks in Bombay, the Old Barracks in the Fort of
Bellary, in Fort William, &e. &. Numerous barracks—as
Gwalior; the Royal Barracks, Fort William ; the Barracks
on Mount Aboo ; at Bhooj ; and elsewhere—have been erected
gable-end on to the prevailing breeze. Other barracks have
been built under the shadow, and within the effects of radia-
tion from black rocks ; in the vicinity of burial-grounds, as at
Dinapore ; or in damp and malarious localities, as at Ahoo ;
at Colabah, where Sir Charles Napier walked through the
sleeping apartments on planks laid in water covering the
floor ; and at Loodianha, where Dr. Dempster reports that the
barracks ‘ wanted in nothing except the means of preventing
the monsoon water, flooding the level surface around, from
entering the verandahs.”

Having fixed upon any spot, high, clear, and dry, and,
therefore, apparently eligible as the site for barracks, con-
sideration must next be paid to the subject of drainage ; and
where from the nature of the soil or surface this cannot be
thoroughly effected, there the erection of barracks is forbidden.
Clay, for instance, is highly retentive of moisture, and where
this material forms the sub-soil, it will keep the ground, and
indeed the air over large districts always more or less damp,
and 1s thus unfitted for the location of barracks. Soils which
extend to a considerable depth in gravel and sand, with
perhaps, a foundation below of marl, and which are so far
self-draining, are the best possible sites for barracks and
hospitals. Of course, if an elevated and dry spot be chosen,
valleys, muddy and marshy ground, will be avoided; and
should any unavoidable nullah or ravine exist in the locality,
it must be filled up and converted into a surface-drain, if it
may not be altogether disposed of. It cannot be too
urgently insisted upon, that ravines and nullahs are certain
to become the depositories of filth and debris, and hence




.. I . ] : - -: - g .:. -. \ | : | ! 3 : :. | . .
A= LI I'OVE i/ S EAINCES S10LEES ¥ F =]
L 1A TG ] L ’ | .: 1 d | i .i. Li . -'i.. ] .--.. ..--.. .. | .'_.




126 HEALTH IN THE TROPICS.

The experience of all ages coneurs in the fact that human
habitations, particularly in tropical and semi-tropical coun-
tries, are healthy in comparison with their height from the
surface of the earth (see Chapter III, on Malaria); and it
is also admitted that miasm is more powerful on the human
system during the hours of sleep or night, than at any other
period. Hence the desirability that all barracks in India
should be constructed with upper sleeping apartments, the
lower being used as reading, dining, or sitting rooms.

The system of building houses and barracks on raised
platforms, so common in India, must be but one step less in-
jurions than erecting them on the surface of the ground, as
in too many instances the *chaboutra” is formed of rubbish
and débris. A striking instance of this was latterly pre-
sented in the barracks newly fitted up at Lucknow for a
Queen’s regiment, where the elements of disease, in the
shape of stable hitter, were concealed beneath the surface to
such an extent as to produce a large amount of sickness,
thereby rendering inquiry, investigation, and removal of the
nuisance imperative.

For much the same reason, store-houses should never be
permitted to exist beneath barracks, becoming, as they can
hardly fail to do, receptacles of damp and vitiated air, which,
of course, finds its way to the apartments above.

There are, however, other forcible arguments in favour of
upper-roomed barracks. The men, during the day, have
two roofs over head instead of one, and thus better protec-
tion from the sun. The sleeping apartment becomes
thoroughly aired and ventilated, which cannot take place if
it be occupied day and night. The upper story is cooler
during the hot weather than a lower stratum of air would
be ; any breeze which may be present is felt above when it
may not be below; and, in consequence of the greater
breeze, and because, like malaria, musquitoes love the
ground, men sleeping in upper stories are infinitely more
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128 HEALTH IN THE TROPICS.

the 24 per cent. of water chemically combined with it, still, in
the heated atmosphere of this country, the above process
would soon cease, probably before the building could be in
other respects ready for habitation.

All Indian barracks and hospitals which have not upper
sleeping apartments should be supplied with a double roof,
which, even if collectively thinner than a single covering,
will, from the stratum of air between the two layers being a
non-conducting medium, prove cooler for those who reside
underneath. Although the inner roof may be simply com-
posed of mats or canvass, the air passing horizontally between
this and the roof of tiles above, through apertures left for the
purposes, will, as Mr. Jeffreys! observes, be “an ever watch-
ful corrector of heat.”” A good form of roof would be that
composed of a succession of earthern pots as used in Syria.

Cow-dung or beaten earth floors cannot be too strongly
condemned. They are always out of repair, absorb moisture
during the monsoon, and emit clouds of dust in the hot
weather. Moreover, the periodical application of cow-dung,
as layer after layer is smeared on, not only causes dampness
for the time being, but adds to the collection of matter
which is gradually decaying, and, therefore, constantly
emitting a dilnted malaria. Dr. Arnott® writes—“The
barrack floor should always be flagged. No material but
stone will stand the thick, iron-heeled shoe of the soldier
mohrusee and chunam are soon broken up, and quickly get
out of repair; and to keep such a floor neat and comfortable
is quite impossible.” |

Greenstone granite, glazed encaustic tiles, slates, or wood
are the materials for flooring ; the latter, however, would be
the most expensive. Cow-dung, earth, chunam, soorkie,
brick, asphalt, and dammered floors, are unsuitable for bar-
rack floors, as they retain moisture, rapidly wear out, and

1 ¢« The British Soldier in India.’
* ¢ History of the 1st Bombay Fusiliers.’
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130 HEALTH IN THE TROPICS,

require little in the way of ventilation. In India, where
doors and windows are so commonly kept open, it is not
difficult to secure thorough perflation, provided the residence
is sitnated favorably with reference to the prevailing breeze ;
if @ building be not so situated, no scheme of ventilation will
Sulfil the desired purpose. Hence, natural ventilation is
alone to be kept in view in Indian buildings. TIn a barrack
or hospital situated and constructed as described, I would
simply recommend ventilation in the roof, and apertures com-
municating with the space between the two roofs, and with
the upper stratum of air in the building, as aids to natural
ventilation.

Want of ventilation, insufficient space, or overcrowding
are now known not only to induce deviations of health, from
the most trivial to the most deadly, but also, without appa-
rently being the cause of disease, to aid that deterioration of
the system which is always progressing from the heat and
malaria of India, and which results in cachexia loci, splenic
leucocythsemia, and the enlarged livers and spleens which
follow in due course.

Dr. Chevers observes :— While in temperate climates the
crowding together of human beings in small, unclean, and ill-
ventilated buildings generates phthisis, diarrhoeea, typhus, and
puerperal fever, in India the like causes have usually the
effect of adding tenfold to the prevalence and destructive-
ness of the ordinary diseases of the country.” Thus, common
malarious fever assumes the remittent or typhoid type; hepa-
titis, dysentery, and diarrheea are developed in their worst
form ; cholera and heat asphyxia are known by experience to
occur ; and fatty degeneration, with its insidious changes,
aids malaria, heat, syphilis, alcohol, cachexia loci, splenic
leucocythzemia, and the scrofulous taint, in the induection of
the more rapidly destructive diseases named above.

It is also well known that a tendency to mental disease is
induced or aggravated by the continued imbibition of air
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and tatties in certain proportion, according to the size of the
building and force of the wind. The tatties, without pre-
senting surface enough to cause those sudden alternations of
temperature spoken of, should have an area sufficient to afford
free perflation. The fans would immediately disseminate the
air from the tatties equally throughout the apartment; and
the small ventilating apertures, previously described, with the
ill-fitting doors and windows inseparable from an Indian
climate, while sufficient to promote the action of the tatties,
would not be large enough to heat the apartment,which would
be supplied with pure air through the latter.

For the ventilation of barracks, however, during the period
the heat renders it necessary to close doors and windows, a
much superior method would be the construction of a large
chimney, with an opening on the roof, which would allow of
being directed towards the prevailing breeze. This would, in
fact, be applying the principle of the wind-sail used on board
ship for the ventilation of the vessel. A tatty in the lower
opening of this chimney would effectually prevent the en-
trance of heated air.

In those districts—as in Lower Bengal —where, from the
absence of winds, tatties will only act imperfeetly, the plan
of extracting air at one end of the building (as employed in
certain factories in Europe) might be introduced, and the
atmosphere suffered to pass in at the other extremity of the
range through tatties erected for that purpose.

Care must be taken that a sufficient number of fans, pun-
kahs, &c., are used to keep the air in motion throughout the -
whale space of the apartment; otherwise, those who happen
to be in the direction of the column of air will receive all
the benefit—their neighbours none.

I am not aware that steam-power has been used in India
to work cooling apparatus, but no doubt can exist that
machinery might easily be adopted, which would move both
punkahs and thermantidotes, or other blowing machines, and
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a moderately tall man placing his feet on the ground when
using the convenience. These buildings should be at least
thirty or forty yards from the barracks; and as the great
majority of individuals use them at morning or evening, the
distance would not lead to exposure to the sun. They should
be kept clean by bi-daily manual labour. (See chapter on
“ Conservancy.”)

Both bath-rooms and urinals should, T think, be built under
one roof (with a partition wall), in order that the water from
the former may be used daily, or as occasion may require,
to flush and cleanse the latter.

Urinals, although kept in a very cleanly state, will at times
emit an offensive and unhealthy effluvia, which, if the build-
ing be placed too near the barrack, will, in calm weather, and
notwithstanding a leeward locality, be recognisable in the
latter building. If the urinals are placed too far off, the men
will hesitate to use them, and micturate on the ground. In
order to meet these objections, the urinal should be about
thirty feet from the barracks, with a covered communication,
raised, if such be necessary from the condition of the surface,
several feet from the level of the ground. The urinal should
be a long building, with compartments and trough for the
reception of fluid, and raised four or five feet from the earth.
In front, steps should lead into the interior; while behind,
doors should open into the cavity between the under surface
of the floor of the urinal and the ground. In this cavity
should be placed iron receptacles for the collection of the
urine, which should flow from the troughs by a communi-
cating pipe. The floor of the urinal should also slope, in order
to prevent lodgment of accidentally spilled fluid, and also
communicate by an additional pipe with the iron chest
below. This chest should be emptied and cleansed night
and morning by the conservaney establishment, and be fur-
nished with handles, to allow of its being carried away for
that purpose.
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Vegetius. We have also authentic datal that four medici
were attached to each cohort, and Velleius Paterculus, in his
account of the expedition into Germany, describes the pro-
vision of physicians, and of other requisites for the health of
the army, as in such profusion, that “only home and domestics
were wanting.”

From the eminent discipline of the Roman army, from the
physical foree which enabled Cwesar to write “ Veni, vidi, viei,”
it is unquestionable that the so-called civil departments—
on which, as Sir Ranald Martin truly observes, “not only
the efficiency, but the very existence of armies depend” —
must have existed in excellent executive condition, as an in-
trinsic portion of the Roman system.

Be this, however, as it may, it is none the less a fact that
our systematic treatises on medicine are silent on the impor-
tant subject of hospital construction. Only scattered writings
referring to the matter, and these from tlie pens of military
surgeons, are to be found. These commence at the recent
date of 1764, with Pringle’s work ¢On Iiseases of the
Armies,” wherein separate regimental infirmaries, and isola-
tion of the sick, is advocated. This was followed by the
¢ Medical and Economical Observations of Brocklesby,” pub-
lished 1758, and the latter by the works of Sir Gilbert Blane,
Iberti, Mr. Henderson, and Sir W. Blizard, all of which
refer more or less to hospital construetion.

During the first fifty years of the present century, with
the exception of a paper by Sir George Ballingall in the
¢ Cyclopmdia of Practical Surgery,” nothing appears to have
been published regarding the construction of hospitals until,
in 1856, Mr. Robertson read before the Manchester Statis-
tical Society a paper on the subject. Since that period the
matter has been much discussed in the columns of the
< Lancet,’ ‘The Builder,’ ¢British and Foreign Medico-
Chirurgical Review,” and other periodicals; the mortality in

1 Orellius et Henzen, © Inseript. Latin Seleet. Collectio.”
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I found there was very little difference between the mortality
and cured among the patients of the three doctors, who T
trust will pardon me this mention of their practice.

It has now become an established fact, that a large town
is usnally less fayourable to health than a small one, and the
country is even more conducive to efficient sanitation than
the latter. Miss Nightingale remarks—“If the recovery of
the sick be the object of hospitals, they will not be built in
towns;” and although, for obvious reasons—as the reception
of acute medical and surgical cases—hospitals can never be
wholly located in the country, still, with military hospitals
the conditions are different; and henceforth sick soldiers
may be removed from London to the purer air of Netley ;
from Bombay to the bracing atmosphere of the Western
Ghauts ; from Calentta to the pure ocean air of the Sand-
heads; from Madras to the Neilgherries.

Pringle long since recognised the evil effects of massing
together great bodies of sick in general hospitals, thereby
generating a “hospital atmosphere ;”” hence his recommenda-
tion of separate regimental infirmaries—the germ of the
regimental hospital system of the present day. “ Hospitals,”
wrote Pringle, “are among the chief causes of mortality in
armies, on account cf the bad air, and other inconveniences.”
In every campaign he records the fatal effects of hospital
fever, and lays it down as a rule that the more air that can
be let into a hospital the less danger to sick and attendants.
Separation of the sick in separate regimental infirmaries,
and space sufficient in those infirmaries to make a person
unacquainted with bad air imagine there was room to take in
double or triple the number, were the means of escape from
the diseases generated in hospitals, which this author so
urgently pointed out.

To find that construction which will accommodate the
greatest number of patients upon a given area, with the
greatest facilities for economy, administration, and recovery in
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Neither can medical cases be favourably influenced when
exposed to the effluvia from large, unhealthy, or gangrenous
sores. Dr. Chevers! writes :—“1 am firmly convinced that,
sanitate as much as we may, we shall never be quit of the
danger of surgical fever, until we make proper arrangements
for the segregation of our surgical patients.” I am quite of
this opinion ; and moreover believe that, especially in cities
and malarious countries, a medical case is quite as dangerous
a neighbour to a surgical case as the latter is to the former.

Separation was an arrangement insisted upon by Howard
as a sine gud mon in hospital management, and has since
been advocated by Blane, Pringle, Sir J. M‘Gregor, Dr.
Simpson, and others. Dr. Simpson observes:— Hospitals
get deteriorated by long use. Old surgical wards and old
surgical hospitals seldom offer such good returns from
practice as newer hospitals and newer wards.”’? g

Thus, an Indian hospital should consist of at least three
detached wards: a surgical, a medical, and a woman’s ward.
But it is also desirable that a fourth or convalescent ward
should be established ; and not only this, but a fifth, for the
reception of all contagious diseases; as scabies, cholera,
smallpox, &e.

As, however, surgical cases are not so numerous in Indian
practice (times of warfare of course excepted), the surgical
ward may be considerably smaller than that intended for
medical cases. .

I also think that in all large stations a building might be
appointed for the reception of contagious cases from every
corps belonging to the brigade, and that the sick might be
there treated by their own medical attendants.

The advantage of a convalescent ward will not be questioned.
The sick unto death and those rejoicing in returning health
should not sleep and live together. The noise of the latter

! Chevers, * Ind. An. Med. Sei.,” vol. xiii.
2 Simpson, * On Diseases of Women.” ¢ Med. Times,” May, 1859.
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146 HEALTH IN THE TROPICS.

and latrines should be placed to leeward, but communicating
with the hospital, in which a corner room must be allowed to
be used by the seriously sick only, as the latter. This room
should be supplied with trapped portable pans, which, with
others of the same description necessitated at the bed-side,
should be immediately removed by the sweepers. The use of
any description of pipe or drain is liable to lead to deposit
and unhealthy exhalations, and is inadmissible in an Indian
hospital.

Dr. Alison remarks that when fever, erysipelas, or gangrene
spreads in a hospital, or originates in its wards, such an event
means that the laws of nature, as to the abundance of fresh
air, are not being carried out. Hence the ventilation of a
hospital demands even more care than is required for the
perflation of barracks, as deleterious emanations are given off
in inereased abundance and with increased rapidity from the
sick, as compared with those from the healthy. Thus the air
of a ward 1s liable to become vitiated in a much smaller space
of time, when filled with sick, than if 1t contained the same
number of healthy individuals; and, moreover, certain dis-
cases, as fevers and surgical cases, contaminate the air more
rapidly than others.

The same means, however, which have been recommended
for the ventilation of barracks, combined with every aid from
natural ventilation, is the only plan which can be adopted in
India with any great hopes of success. Artificial ventilation
has been sufficiently practised in European hospitals, but has
not yielded results so satisfactory as to counterbalance the
enormous expense attending it, excepting on the Van Hecke
principle, previously referred to. Newly invented * self-
acting” punkahs are now being experimented on in Bengal,
the value of which, however, in large buildings, as hospitals,
has, I believe, yet to be demonstrated.

Every Indian medical officer will admit the great existing
want of a hospital to which sick officers might be taken ; and







CHAPTER XV,

ON CONSERVANCY.

Dangers of Neglected Conservancy : Remarks of Board of Health ; Appliea-
tion to Indian Stations—System of Conservancy pursued in India—Con-
dition of Indian Cities—Séparateur System recommended—Composition
of Sewage Masses—Effects of Inspired Sewage Air—Heat a Safeguard
against Disease—Bounty of Providence—Indian Conservancy Establish-
ments—Regulations concerning Sanitary Officer—Disposal of Ordure—
Bazaars—FPublic Latrines—Sanitation to be Compulsory in Indian Vil-
lages near Cantonments—Deodorising Agents ; Charcoal.

Forrcoine chapters prove that it has become an established
principle that neglected conservancy will almost inevitably
give rise to typhoid fever, typhus, diarrheea, dysentery,
cachexia, or some other deterioration of health, according to
the nature of the climate, the diet, mode of health, and other
concomitant circumstances,

It has been shown in previous remarks that epidemic
pestilences are the direct consequences of certain meteorolo-
gical conditions combined with a local cause, such causes
being filth, moisture, stagnant, and soiled air, and especially
the emanation arising from decomposition. Indeed, as will
be afterwards referred to (Chapter XVII, “On Cholera”),
there is strong reason for supposing that the cholera germ
itself is nothing else than the choleraic fieces in a state of
decomposition. We also know that dysenteric dejections in
the same condition will multiply dysentery.

The General Board of Health, in one of their minutes,
remark :—*“ The habits of a people with respect to cleanliness
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be most difficult and costly to establish and carry out in an
Indian cantonment ; the distance between the different resi-
dencies rendering a system of drains too expensive, and the
want of a supply of water in most stations forbidding the
possibility of carrying off refuse by such means, even if no
other objections to this mode of disposing of débris existed.

It is chiefly due to the exertions of sanitary reformers,
as Martin, Mackinnon, Hathaway, Chevers, Lownds, and
others, that the dry system has obtained in India instead of
cesspools.

In the thickly populated districts of large Indian towns,
as the presidency cities, drainage is employed, but of such a
character as would, in the words of a recent author,! * dis-
grace a nation just emerging from . barbarism.” A very
short walk through any Indian city is quite sufficient to
demonstrate that the germs of disease pervade every locality ;
and the fruits of this are evident in the mortality which exists
in such cities, and in the almost constant prevalence of
cholera, either in a sporadic or epidemic form.

“In point of sanitary philosophy,” writes the editor of the
¢ Bombay Times,” ““it is hard to say which of the presidency
cities is worst off. According to current testimony, there is
not one of them that is not justly deseribed as a ‘stinking
hole.” A few days’ absence from Bombay, and return, is all
that is required to make one conscious of the filthy atmos-
phere in which we live.”

From a recent report, it appears that the system now
generally adopted in Paris for the removal of sold and liquid
excreta, is that of movable séparateurs. The séparateur is
an iron box, open at the top, and the sides of which are per-
forated with numerous holes, the purpose of which is to
retain all solid matters, and to allow all liquids to percolate
into the sewers, by which they are conveyed away. It is so
fixed as to be easily removed and reinstated, and it is said

1 Lownd’s * Sanitary Aspect of Bombay.
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been referred to (Chapter IT, “On the Causes of Zymotie
Disease”).

If such be the case in the colder climate of England, where
putrefaction in closed drains and cesspools does not oceur
with half the rapidity with which it takes place in the
tropics ; where the atmosphere contains in any given bulk
—from 1ts more rarified condition in hot climates—more of
the vivifying oxygen ; where the vital powers of human beings
are not degenerated or prostrated by heat and malaria ; where
the extremes of dryness and moisture do not exist at dif-
ferent seasons—how much more inimical to human health
must the emanations from putrefactive process be in India?

Our great safeguard against this quicker and more ex-
tensive diffusion of deleterious gas in India, from neglected
conservancy consists, as has already been hinted, in the very
heat of the climate itself, where  baggage animals drop
down dead on the line of march, but there is no decom-
position ; they appear to dry up in the sun like mummies.””?

Did not this scorching take placein the hot weather during
four or five months in the year, and to a certain extent in
the cold and rainy season also, the neglected conservancy of
Indian cities and stations, the daily masses of ordure de-
posited by the natives, and, indeed, by the Europeans also,
on the surface of the ground, would quickly induce a pesti-
lence such as the world has never yet seen.

Providence, however, is bountiful, and will not allow
human beings to suffer beyond a certain extent. Providence,
however, while providing means to establish a certain equi-
librinm between health and disease, ““ helps those still more
who help themselves ;”” and sanitary art points out the way to
a preventive system, which, with the blessing of the same
overruling Power, may ultimately free our Indian possessions
from all the mitigable class of diseases.

1 Lowe, “ Med., Hist. of Mad. Sappers and Miners;” *Madras Quarterly
Journal,® No. 1.







154 HEALTH IN THE TROPICS.

pits. At some seasons it might be used to fertilise any
cultivated land existing to leeward of the cantonments ; but,
as a general rule, it should be covered with earth, after as
much as possible has been consumed. The trenches or pits
need not be more than four or five feet deep; otherwise
combustion will not take place. At this depth, however, all
inflammable material, such as stable litter, &c., would
burn, and the bulk of the mass be sufficiently reduced to
allow of its being covered with several feet of earth.

It is little good carrying refuse a few yards without the
camp limits, and depositing it in heaps, as is frequently done.
The mode preseribed by the Mosaic ritual—a method re-
sulting from an inspired prophet—is the only satisfactory
manner of disposing of excrete in a tropical country.

Dr. Hathaway states the best way of disposing of refuse
matter from gaols is, to have a trench cut at the further end
of the garden, to be kept ready dug, and filled up. Decom-
position is effected in about six months. Earth is a capital
deodoriser, as the grave-yards of every city testify, and, if
sufficiently covered, no danger is to be apprehended from this
method of disposal of ordure. Prisoners should be marched
from the gaols to trenches at a considerable distance, each
morning or evening; a plan pursued at the Kurrachee gaol,
when under the superintendence of Major Arthur.

It is, however, the bazaars, and the rear of bazaars attached
to Indian cantonments, where sanitary regulation and con-
servancy are most required. Any ravine, nullah, or clump
of trees hecomes, like the rocky slope of the Hindoo Rao at
Delhi, a temple of Cloacina. This should not be permitted.
Health and decency alike forbid. Public necessaries, both
male and female, should be constructed, to which all should
be made to resort, and these places should be daily cleansed
by the conservancy establishment.

In aformer chapter, (Chapter X,) the subject of drains was
mentioned. These, in all cantonments, should be open, and
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the narrow embankment which goes right across the plain,
and serves for intercommunication during the rainy season,
and three trunks of trees with some earth would make a
bridge over the deep ditch at the outskirt of the village ; but
men and women tramp through the water up to their middle
because these simple repairs are not exeeited, and beecause
the inhabitants roar to the Hindoo Jupiter, instead of getting
out of the mud themselves. These evils will only be cured
by enlightenment and education; but in the meantime they
should not be endured in the neighbourhood of military can-
tonments.

In both public and private necessaries—the latter including
those attached to barracks and hospitals—deodorising agents
should be made use of ; and a few words on this subject can-
not be misplaced.

Dr. Letheby!' states :— The right knowledge of the action
of disinfectants dates from a very recent period. They all
act in one of two ways; they either give stability to the
organic matter, and so check its tendency to decay, or they
operate on the putrid vapours, and destroy their offensive
properties.” This they do either by fixing the efluvium and
forming compounds which are inert—thus breaking up the
putrid molecule and changing its nature—or by expediting the
process of decay, and hurrying it to the last stage of oxy-
dation.

Those substances which give stability to organic matters
are called “ anti-septic’” or * anti-putrescent.”” Salt, sugar,
vinegar, creosote, and the empyreumatic oils, alum, and the
astringent matter of many vegetables, are examples of this
class. They are, however, scarcely applicable for purposes of
deodorising and disinfecting, although of extensive use in
manufactures and arts.

Of the second class of substances, those which may be
called deodorisers, or, in other words, those which combine

b« Sewage and Sewer Gases ;” * Sunitary Review,” October, 15858.
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158 HEALTH IN THE TROPIUS.

best examples of the first class. They contain a large
amount of oxygen, which they give freely up to putrid
organic matter, and so destroy it by a slow process of oxida-
tion or burning, which is called eremacausis. Dr. Angus
Smith’s experiments on foul air with permanganate of potash
have been already referred to (Chap. II on “ Zymotic Dis-
ease ”’), and the same substance has been patented under the
name of Condy’s Disinfeetant.

The second of this class of disinfectants are the agents
which promote oxidation by a physical property, that is, by
bringing the putrid matters into contact with atmospherie
oxygen. These are fire, water, and porous solids.

The value of fire as a disinfectant is well known, and has
been recognised from remote periods. Dr. Letheby ob-
serves :—*‘ The sacrificial altars of early nations were the
rude methods by which this agent was employed.” Fire as
a destroyer of miasm has been already referred to (Chap. I11
on ““ Malaria™), has been recommended as a punifier of the
atmosphere during epidemic cholera visitations (Chap XVII,
on “ Cholera”), and also as the means of disposal of débris, in
one of the pages immediately preceding. '

The disinfectant powers of water are great indeed, as is
evidenced by the immense masses of sewage discharged into
sewers, and which there undergo oxidation. But it has
also been demonstrated (Chapters XVI and XVII, on
¢ Cholera and Water”), that water may become the medium
of dissemination of disease; and the state of the Thames
proves that the disinfecting powers which any volume of
water possesses may be too severely taxed, and that, under
certain atmospheric conditions, it may become offensive, and
insidiously destructive to health, even if not actively dele-
terious.

The last means of destroying offensive matter is by the
agency of a porous solid. The best examples of such agents
are common clay and charcoal. Both of these operate n
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162 HEALTH IN THE TROPICS.

physician and sanitarian should contemplate such contami-
nations as belonging to the proximate causes of disease.
Moreover, it is not sufficient that the purity of the water of
a district should be examined into ; but it is absolutely neces-
sary that the non-contamination of the water used in a bar-
rack, hospital, or residence, should be authoritatively assured.

In tropical climates, from the prolific abundance of animal
and vegetable growth, it is doubly incumbent that the quality *
of the water receives thorough investigation. Tt frequently
happens, especially in India, that besides containing excessive
quantities of chloride of sodium, nitrate of potash, lime, salts,
and other inorganic solutions, water contains remains of de-
composing animal and vegetable substances, and also living
organisms, which act as irritants on the intestines, enter into -
the tissues of the body, or otherwise influence the condition
of the solids and fluids of the system.

Next to artificially distilled water, rain water, in the product
of nature’s distilling process, is most pure. This, however, fall-
ing on the earth, exerts its solvent powers, and as it percolates
through the ground acquires those impurities, and becomes
productive of those diseases now about to be briefly noticed.

Next to distilled or rain water, river water is perhaps the
most free from impurity in its natural state, although, as
Dr. Ranken observes, “The rivers of India, however pure
on issuing from remote mountains, are more and more pol-
Inted in their course by the confluence of rivulets and smaller
streams.” These “ nullahs” are formed by the rain, which,
falling upon trees, herbs, and grass, dissolve a portion of
their substance, and, in addition, serve as the common sewers
of the wide regions which they traverse. They are the last
receptacles of all that has ceased to live, from the bodies of
men and quadrupeds and myriads of animalcul@ and aquatic
plants that breed and rot on their margins.

Thus it frequently happens, that river water, in addition
to the ordinary twenty grains of saline matter to the gallon







164 HEALTH IN THE TROPICS.

lime on the utensils, which, indeed, forms the “fur” house-
wives complain of on the inner surfaces of their tea-kettles.

Well water, however, being free from obvious causes of
impurity is popularly considered pure, and is universally
preferred for drinking purposes. As a general rule, unless
the amount of earthy salts be excessive, spring water may be
drank with safety. There are, however, certain complaints
which it cannot fail to aggravate, as some forms of dyspepsia,
gout, all calculous affections, and most diseases of the kid-
neys and bladder.

In addition to inorganic impurities, well water is fre-
quently contaminated by inorganic matter, and then be-
comes exceedingly deleterious to health. If the soil through
which the feeding water percolates is highly charged with
organic constituents, the fluid is liable to be filled with
oxygen largely impregnated with such compounds. More-
over, well water is frequently contaminated in a more direct
manner by decomposing organic matter. First by the direct
deposition of dead animal and vegetable substances, as insects
and leaves, into it ; and secondly, by the percolation of sewage
and other decomposing materials through chinks in masonry,
or fissures in the side of the shaft. As proof of this, the
fact of wells in the neighbourhood of church-yards containing
nitrates and other results of the decomposition of animal
remains may be referred to. In like manner, neglect of
conservancy will lead to contamination of water in wells.

Tank water becomes rapidly contaminated by decomposing
organic matter, especially when, as is too often the case in
India, filth and vegetable growth is allowed to accumulate on
the margins, or in the hollow of the receptacle. The solution
of such organic matter is greatly facilitated by the com-
paratively small proportion of earthy and alkaline salts origi-
nally present in such water,

In marsh or stagnant water the impurities are chiefly dis-
solved organic matter, with the different forms of alge and
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brought forward good reasons for concluding that the use of
stagnant water containing decomposing vegetable matter, as
is the case with many of the wells and tanks of India, is an
exciting cause of malarious fever.

Dr. Mackinnon also states that fever is occasioned by
drinking stagnant water.

Within my own knowledge, an officer out shooting large
game was cautioned by his “shikarree” against drinking
water from a stagnant pond. The officer, disregarding this
prohibition, drank copiously, and, as his servant prophesied,
within three months suffered a severe attack of jungle fever,
for which he was ultimately obliged to take a furlough to
Europe.

Instances of a similar nature are frequently observed by
Indian officers, many of which I have heard related.

Dr. Pidduek,! bearing in mind the theory of Linnseus
referred to in the chapter on “ Malaria,” that intermittent
arises from drinking water impregnated with argillaceous
soil, dwells upon the practical application of the idea, and
states that he has succeeded in curing intermittents and
remittents, simply by interdicting the use of any but distilled
water.

Marsh water is also stated toinduce cachexia in sheep; and
in Albania the shepherds are particular not to allow their
charges to drink otherwise than from well-known healthy
sources.?

That impure water induces the formation of wens and
goitre is unquestionable. The hill tracts of Derbyshire, the
Swiss mountains, some of the Indian ranges, the limestone
hills in south Staffordshire, in all of which the water is more
or less impregnated with gypsum and magnesian salts, may
be quoted as localities where the bulky condition of the

! ¢ Lancet,” May, 1861.
® Dr. Marsden, “ On Ague on Board Ship.” ¢Edin. Med. Journ.,” Febrnary,
1B62.
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to Galen and Vitruvius, and, in later days, Dr. Christison
relates the history of an epidemie, which occurred some forty
years since in the town of Tunbridge, from the use of leaden
pipes. But it will be needless to multiply either individual
or collective examples of disease arising from drinking water
impregnated with lead. During the three years 1 was resi-
dent surgeon at the Queen’s Hospital, I suppose two or three
such cases were always under treatment, and every medical
man who has seen much public or private practice must have
met with instances of a similar nature. To such, the pecu-
liar drop of the wrists, the blue line round the teeth, and the
expression of the patient, are quite sufficient to declare the
character of the disease. *

According to Dr. Hassall, lead in contact with water is
oxidized in three ways: through the oxygen of the air;
through the decomposition of certain substances present in
the water, as the nitrates; and by the decomposition of
water. Thus hydrated oxide of lead is formed, a substance
in itself not soluble in water, and, therefore, innocuous; but
meeting with carbonic acid, more or less present in all
waters, it forms a soluble and highly poisonous compound.

Diarrhea.—Organic or inorganic matter suspended or dis-
solved in water, will alike induce diarrhcea. Most people
who have drank the water of Aden, Nusseerabad, Beawr,
Ajmere, Mullye, and similar soils, will admit its power in
inducing the affection. Mr. Cox,'in his paper entitled
¢ Epidemics and their Every-day Causes,’ gives some striking
instances of diarrheea from organically impure water.

Dysentery.—The same impure water which will induce
diarrheea is also capable of exciting even dysentery. Nume-
rous instances of dysentery arising from contaminated water
might be quoted. The disease prevailed in the West India
islands® so long as the troops were supplied with water ren-

1 ¢ Sanitary Review,” October, 1858.
2 Op. cit.
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Guinea-worm.—Myr. Carter,' of Bombay, discovered that
minute worms, having great resemblance to the young of the
Guinea worm, existed in abundance in some of the ponds
near Bombay, and the same had also been previously noticed
at other places by different observers, as Messrs. Duncan and
Forbes. Although some investigators, as Mr. Greenhow,? of
the Bengal service, have not been able to find these worms
in other localities where dracunculus prevailed, still the
weight of evidence appears in favour of the supposition that
the worms in question are the young of the guinea-worm,
perhaps slightly altered by different circumstances of exist-
ence. There is, moreover, good reason for the belief that the
guinea-worm may effect an entrance from water into the
human system in two ways, viz., by the mouth, and vid the
sudoriferous channels. This question, however, is foreign to
the purport of the present work, but is fully treated of in my
¢ Manual of the Diseases of India. It may, however, be
remarked that as by “embolism,” Professors Virchow and
Cohn account for the conveyance of substances detached not
only from the valves of the heart to the cerebral arteries, but
also from a far off nidus amongst diseased tissues, whence
such substances travel along the veins fo the heart, so in like
manner may the germ of the guinea-worm be conveyed from
its entrance by the lactiferous ducts of the digestive organs,
to all parts of the body. And that the germ may escape the
action of the latter is evident from the following :

Other Entozoa—Elliotson relates the case of a whole
family becoming affected with ascarides from using the water
of « well in which minute worms were subsequently found,
and losing the disease when they discontinued drinking the
water. The same author relates the case of a child who dis-
charged numbers of maggots after eating high pheasant.”
The fact of the gadfly arriving at maturity in the stomach

1 Carter, “ Notes on Dracunculus;” ¢ Trans. Bomb. Med. Phy. Scc.,’ 1853.
2 Greenhow, ¢ Ind. An. Med. Seci.,’ vol. vi.
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Stone in the bladder.—Wherever the water is overcharged
with saline matter, particularly lime salts, calculus vesice is
a prevalent disease; as examples, may be instanced some
parts of Derbyshire, portions of South Staffordshire, the
Province of Kutch, in Western India, Hyderabad in Scinde,
and many other places.

That dsypepsia and gout will be aggravated by the use of
impure water, particularly that containing certain inorganie
material, is sufficiently evident to all who understand the
nature of the diseases named.

Pure water should remain limpid on the addition of lime-
water, chloride of barium, nitric acid, oxalate of ammonia, or
hydro-sulphuric acid, thus showing the absence of carbonic
acid, sulphates, chlorides, and lime salts.

If peas or beans be boiled in water containing carbonate of
lime, the carbonic acid is expelled, and the lime precipitated,
incrusting the cooking vegetables, which, therefore, remain
hard. Resinous substance also will not mix with water con-
taining lime, and soap is decomposed in the same fluid, the
alkali of the soap uniting with the acid of the earthy salt,
while the o1l and earths combine to form insoluble mixtures,
which swim on the surface. Hence these latter may be
called “ready methods” of judging of the “hardness” or
““ softness’ of water.

The soap test may be otherwise applied in a sufficiently easy
manner. Ifa drop or two of solution of soap, in ether, be
added to a test-tube half filled with water, a greater or less
opacity will be produced, according as the fluid contains more
or less lime.

The ammonia test may also be very readily applied. Drop
into the specimen one drop of solution of ammonia, and then
two drops of a solution of oxalate of ammonia. The lime
present will be thrown down in the form of a white oxalate.
The formations from these two tests should be compared with
the results from the addition of the same to distilled water,
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And yet, notwithstanding the varied circumstances under
which the disease has existed, the laws under which it
originates and pursues its course, and hence its preventive
treatment, are much more satisfactorily demonstrated than
the method of cure when the disease is present.

Tsolated outbreaks of cholera cannot leave any doubt that
the disease may arise without communication from any in-
fected source. Such occurrences are only explicable by the
fact, that the poison of cholera is capable of production
under favourable circumstances. This, of course, does nof
negative the transference of the poison, which may thus,
forming independently, be the means, on being removed to a
fresh locality possessed of the requisite local conditions, of
again exciting a similar form of decomposition ; and the
meteorological conditions which have been so frequently
found to precede or accompany epidemic visitation of cholera
are undoubtedly favorable to the particular form of decom-
position which gives vigour to cholera poison.

Hence the circumstances under which epidemic cholera
has occurred are referable to two heads, meteorological and
localizing causes. Allowing for differences in climate, certain
meteorological phenomena have most generally accompanied
outbreaks of cholera; the chief of which conditions have
been found to be a somewhat variable, but elevated tem-
perature, a still and peculiarly oppressive state of the atmos-
phere, more oppressive than simple elevation of the ther-
mometer can account for, conjoined with a certain degree
of moisture, and frequent absence of ozone.

Seasons, however, presenting all the characteristics of
what may be termed the choleraic pestilential constitution of
the atmosphere have existed very frequently where there has
been no accompanying or following pestilence.

Another co-efficient at least is therefore required, in order
to give character and energy to the seasonal conditions which
favour the development of cholera, and this is to be found in
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ness, impure water, effluvia from the decomposition of the
various organic débris allowed to colleet in poor and neglected
localities ; the emanations from human or animal excrement,
whether accumulated in ecesspools, or allowed to rot in foul
drains ; the malaria from fetid ditches; the miasm from
city grave-yards; the stench from knacker’s yards, and from
some offensive mercantile establishments, as catgut spinning
and other injurious trades.

The general rule that the mortality of cholera is inversely
as the elevation of the people assailed above the sea level, is
demonstrated by Sir Ranald Martin, and at a still later
period by Pettenkofer, who states that “cholera prevails
more intensely in the low districts, because, all the organic im-
purities of the higher grounds gravitating thither, these un-
dergo chemical action.” The latter author! also entertains
the belief that cholera never prevails epidemically on rock,
and accounts for the supposed fact on the principle that ex-
crement cannot penetrate into the soil, and that rock neither
absorbs nor gives off moisture.

Those aunthorities who have not ventured to ascribe the
cause of cholera to any particular‘local error, do not hesitate
to class it as one of those diseases which affect the ground.
Thus, Mr. Simon® states “cholera is one of those diseases
which infect the ground.” Budd® states :— Like malignant
cholera, dysentery, yellow fever, and some others that might
be named, this (yellow fever), is one of the group of diseases
that infect the ground ;> and Dr. Greenhow* says, not only
did cholera manifest a liking for particular localities, but in
those localities it affected particular houses; and Indian re-
ports afford ample evidence that cholera has been partial to
localities where the atmosphere was vitiated by the produets of

! ¢Investigations on the Propagation of Cholera.” Munich, 1855.

2 « Digregard of the Laws of Health;” ¢The Times,” June 17, 1861.

¥ ¢ Lancet,” July 23rd, 1800,

4 « Report on Cholera in Tynemouth ;” ‘Sanitary Review,’ June, 1855.
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180 HEALTH IN THE TROPICS,

cords two valuable examples ; one in the parish of St. Clement,
the other in the county gaol. The researches of Dr. Snow
on this point have been already given, and appear almost
conclusive that water will convey one at least of the materies
morbi of cholera,

From the report on cholera in the Black Sea fleet, it ap-
pears that on the water, as everywhere else, the most crowded,
worst ventilated, and, in all respects, least sanitary places
generally suffer most. Dr. Rees, surgeon of the “ Britannia,”
attributes the outbreak on board that vessel in a great
measure to defective ventilation, and adds that, when a re-
turn to port was decided upon, the continued violence of the
scourge, the crowded state of the middle-deck, the discharge
from the bowels and stomachs of the sick, and the continued
want of adequate ventilation, had continued to render the
ship a laboratory of pest-poison. In the “ Albion,” 419
cases of diarrhcea and cholera occurred, among a crew of
800, of which 69 proved fatal. The surgeon accounts for
this mortality because the evacuations from those previously
affected had accumulated and acquired a much more deadly
influence from imperfect ventilation, in consequence of the
state of the weather. Supposing that the earlier cases had
received the disease on shore, and that their discharges ac-
cumulated between decks in the manner named by Mr. Rees,
and the surgeon of the ‘ Albion,” there is no longer any
difficulty in understanding how, in the hot, close, confined,
still atmosphere of a ship’s lower-deck, miasm would arise
and become concentrated, just as was formerly the case in
gaols and prisons, and so induce the subsequent disastrous
outbreak.

Having thus found that there are nmumerous localising
causes of cholera, the question presents—are any or all of
these necessary to the existence of the disease? All of them
certainly are not so necessary, and frequently it may appear
that cholera has arisen without any such concomitants. I
believe, however, that the scientific physician who has studied
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It is indeed true that the chemist has been unable to
detect the peculiar poison of cholera, or the peculiar decom-
position which is its exciting cause; but he is equally at
fault, as has already been shown (Chap. III, on “ Malaria*),
regarding the detection of the paludal poison, or in discover-
ing the nature of the peculiar conditions of which typhoid
poison is the product.

As, however, malarious disease, or degeneration will cer-
tainly be induced in the system of the human being sub-
jected to such influence, so it is equally certain that cholera
and kindred affections will arise under certain other con-
ditions of life. It has long been known that, under such con-
ditions—the inspiration and absorption of an atmosphere im-
pregnated with animal decomposition—the alimentary canal
becomes disturbed, and fluxes oceur. Dr. Cullen, years since,
remarked that the effluvia from very putrid animal substances
readily produce diarrhcea—an observation confirmed by daily
dissecting-room experience, and by the prevalence of diarrheea
and cholera in those localities where decomposition abounds,

If there be one particle of truth in the foregoing remarks,
the prevention of cholera in India—as everywhere else—de-
pends upon the adoption of a thoroughly efficient sanitary
system, and on the immediate removal of all decomposing
matter, which can possibly result in the formation of the
cholera poison, or add fo its virulence on its approach from
another quarter. [t is not atiention fo any one particular
sanitary matter which will prevent the epidemic prevalence of
cholera ; it is a thorough regard to all the dictates of sanitary
science, which will render the epidemic intensity of the dis-
ease impossible.

Hence it is not sufficient that an Indian cantonment be
kept merely apparently clean ; the prevention of cholera de-
mands more than this. Secavengers should be superintended
by a competent officer, refuse disposed of as recommended in
Chapter XV of this hook, drainage of the whole locality
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station, the rule should be, evacuation of such cantonment by
European troops.

It is a well-known fact that cholera in India has appeared
w0 follow the lines of human intercourse, the great rivers and
roads stretching through the vast extent of territory.

It is, therefore, incumbent, on marching troops, to avoid
such routes, otherwise the contaminated ground will surely
give rise to the disease. Dr. Chevers! states :— As a general
rule, subject, unhappily, but to few exceptions, outbreaks of
cholera may be anticipated whenever it becomes necessary to
move troops in Lower Bengal, whether by boat, by carriage,
or by marching.” And so, indeed, it will ever be, as long as
the great lines of human intercourse are contaminated by the
crowds of natives who travel thereon, without the slightest at-
tention to sanitation, or even cleanliness; as long as the large
rivers are made the receptacle of the refuse from hundreds of
cities; so long will our troops, travelling by such routes, be-
come the prey of epidemic disease. It is not possible to re-
form the habits of the natives, it is not possible even to reform
the sanitary condition of their large cities, and, therefore,
the only course left is to avoid the more frequented routes,
whenever this may be at all practicable, and the railways are
fast enabling us to do this.

While, however, the latter may empower us, in many
instances, to move our troops without attacks of cholera en
route, they would appear also to disseminate disease, as a
communication to the ¢ Times of India,” November 23, 1861,
now quoted, demonstrates. That the yearly concourse at
the various shrines of India tends to originate and spread
disease, particularly cholera, there can be no doubt; and
nothing that I can write will add force to the following lines.
Let it be recollected that Punderpoor is only one of many
similar resorts of religious enthusiasts |

“The general public has very little conception of the con-

1 ¢ Indian Annals of Med. Sei.,’ vol. x, p. 702.
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stricken ; and yet the orthodoxy of Punderpoor teaches that
death there is the sure road to heaven. A degrading famili-
arity with death, and a rough treatment of the dead bodies,
struck me as painful features in the sad scene. Horrid sights
witnessed still flit before my imagination. Some of the dead
appeared to be buried in a sitting posture, and destitute of
covering ; none seemed to be allowed a grave of the full
length of the body. The funeral piles of those castes which
burn were ever blazing, and the sides of the river were full
of extinct but recent piles. The odour of the burning dead
was another occasional grievous offence in the atmosphere.
A more sad and mournful scene could hardly be imagined.
““To the horrors of the place must be added the horrors
propagated in all directions from it. The routes of the pil-
grims homeward are ravaged by the disease, and the villagers
along them fall vietims as well as the pilgrims themselves.
In all the villages along my homeward road at which I in-
quired, I found cholera to have been and to be at work. On
reaching the railway, T found they had carried it to Shola-
poor, and the very train which brought me to Poona contained
cases which ripened on the way so as to end in death at the
Poona station. Poona and Shoelapoor are now, on the return
of the pilgrims, much more full of fatal sickness than they
were. The same influence is at work all over the country,
and it is here the public has so much interest, in respect of
both health and life, in the Punderpoor jattra. They should
look to their interests; and the fatal consequences to the
whole country side would form a most just ground for the
active interference of Government, to prevent, as far as pos-
sible, not only the self-destruction of hundreds, but the
devastating ruin which they spread far and near, in every
direction. The seeds of disease are sown broadcast over the
land, and many months sometimes elapse ere it is eradicated
or spends itself out. Our cities and cantonments are in yearly
and imminent danger from the clouds of disease which are
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tated from former disease, and therefore not so predisposed
to take epidemics; from the cubic space in their dwellings
being greater than that which falls to the lot of the private
soldier; and from their earlier application for medical aid on
the first symptoms of the disease.

Since the foregoing remarks were written—in fact, after
the manuseript of this work had been forwarded to England
for publication—the following admirable general order was
published by his Excellency Sir Hugh Rose, and which at
once demonstrates that the era of sanitary improvement has
commenced in India. The strict application of these regu-
lations must indissolubly connect the name of one of the
greatest soldiers of the age with another brilliant victory,
over an enemy not less deadly, but infinitely more appalling,
than either the suns or battles of the ever-memorable Central
India Campaign; and resulting, moreover, in a diminished
mortality, perhaps even an exemption, from the fell disease
against which the directions are framed :

“ Head-quarters, Simla, 7th April.

““ Officers commanding divisions, stations, &ec., will make
themselves thoroughly acquainted with the ground in the
neighbourhood of their stations to the extent of twenty miles,
with a view to at once selecting sites for encampments in the
event of cholera appearing, and care will be taken to ensure
these places being always kept in a fit state for occupation by
troops, and with a sufficient supply of wholesome water avail-
able on each.

“The officers of the Quarter-Master General’s department
of each division will prepare a plan of the required extent of
country, with the different encamping grounds marked on it,
so that when the disease approaches, measures may be at
once taken to place the troops under canvas without delay.

“On the outbreak of cholera in an epidemic form, either
in neighbouring villages or cantonments, officers commanding
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“Tt often occurs that soldiers on a visitation of cholera
indulge in the use of spirituous liquors, in the helief that
they are a preventive against the disease. The medical
authorities unanimously condemn this supposed remedy as
a certain promoter of the disease: commanding officers are
therefore enjoined to use their utmost endeavours to prevent
so baneful a practice.

“QOne of the several cholera antidotes is the early treat-
ment of premonitory symptoms, of which looseness of the
bowels is a prineipal one. Commanding officers are therefore
requested to give the most precise orders on the subjeet, and
to cause all men affected by premonitory symptoms to be
placed at once in a premonitory ward.

““The troops are not to return to cantonments until all
traces of the cholera shall have disappeared from the neigh-
bourhood, either amongst the European or native population.
The barracks and hospitals will be thoroughly fumigated, the
walls whitewashed, and the doors and window-frames painted,
before they are re-occupied.

“The men will be supplied with hot tea and coffee before
going out in the morning ; they will invariably wear flannel
belts, and all precautions must be taken to prevent their re-
maining in wet or damp clothes.

*The Commander-in-Chief feels persnaded that all officers
share his feeling that, when cholera breaks out in a station,
they should be with their regiments, and at their posts.”

The sanitary measures promulgated #in this order are those
already recommended in this work, and some of which I have
elsewhere urged at a former period.! - It is, however, evident
from preceding remarks that different soils have a greater
liability to peculiar diseases than others of an opposite nature.
Hence, in fixing the sites for the temporary encamping
grounds, those localities should be chosen, if possible, which

! The Author's ¢ Manual of the Diseases of India.’
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practically acted upon ; also to demonstrate the urgent ne-
. cessity of a strict investigation into the geological charac-
teristics of the surfaces on which cholera oceurs, or on which
it is more or less unknown in India. An enlarged and com-
prehensive inquiry of this nature cannot be thoroughly per-
formed as a self-imposed and voluntary task ; but it appears a
subject well demanding the exclusive attention of one or
more medical officers in each presidency, who should be em-
ployed in the investigation as an especial and only duty.

An inquiry of the kind was instituted some years since by
Dr. Balfour, of Madras, and the result published in his
brochure, entitled € Localities in India Exempt from Cholera.’
The exigencies of the service, however, caused this gentleman
to relinquish the pursuit of this subject for a considerable
period, but he has again latterly turned his attention to the
matter, and, aided by the kind offices of the editors of the
¢ Madras Quarterly Journal of Medical Science,” will pro-
bably again advance our knowledge in the required direction.
Unless, however, the conductor of such an investigation is
empowered to call for information, and allowed time, oppor-
tunity, and means for visiting and examination of different
localities, but little progress can be expected to be made;
and, moreover, it wounld appear physically impossible that
the exertions of one individual would suffice for the efficient
examination of all the localities and of their histories which
would be necessitated in a country so vast as British India.
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sary to dissolve the solid food, as referred to in the chapter
on ‘¢ Wl}tﬁr.”

“ The second comprises meat, flesh, and fibrine, the white of
egg or albumen, the nutritive principle of the cerealia, as
wheat or gluten, and the substance called ecaseine, which
exists in milk and some vegetable seeds, as peas and beans.
Also the principle called gelatine, forming a portion of bones,
skin, and eartilage.

Of the third class, or ecarbonaceous food, starch and fat are
the simple forms, but sugar and oil belong to the same category.
Without a due admixture of these different forms of food man
will not thrive ; one kind being taken away altogether, he can-
not live.

Most of the solid matters eaten as food are, however,
compound in their nature—that is, they contain both the
aqueous, nitrogenous, and carbonaceous elements; as in-
stances may be mentioned, meat, bread, potatoes, milk, and
cges.

Meat is one of the most nutritive compound foods. Beef
and mutton contain about half their weight of water, the
remainder consisting of nitrogenous compounds and a vari-
able proportion of fat. Roughly speaking, in 100 parts of
meat, 40 will represent the nitrogenous element, 10 the car-
bonaceous, and 50 the aqueous.

The average composition of bread made from wheat flour
1s, 70 of starch and sugar, 15 of gluten or albumen, and 15
of water ; the gluten being the nutritive, the former the heat-
producing food ; so that in bread the properties of meat are
nearly reversed. This, however, is nearer the proportion in
which the different elements are required to support life.

Potatoes are less nutritious than bread, and contain more
heat-forming food than meat. This vegetable contains 75
per cent. water, 23 starchy material, and about 2 albumen.
Potatoes, however, are very necessary in tropical climates, for
their anti-scorbutic properties, and, where green vegetables
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to say, one of the places where the prejudices of the natives
have hitherto forbidden the slaughtering of beef, has Leen
chosen as a hill sanitarium for Europeans, viz., Mount Aboo,
where I now write. The absence of varied diet constitutes a
great defect in a hill sanitarium; but the mountain being
“holy,” the existing prejudices are bigoted indeed. To
supply our invalids with variety of meat diet, and yet to spare
the feelings of the natives, I recommended that meat be
killed, or even cooked, at the foot of the mountain, and after-
wards brought up for the use of the soldiers.

It is a question well worthy of consideration, if horse-flesh
might not serve as provision for soldiers who are placed in
such locality where beef is not procurable. The idea at pre-
sent is certainly mot very palatable to the English mind,
although in Germany, as is well known, horse-flesh is publiely
sold in the butchers’ shops. It seems absurd that the horse
should be held in such ill-favour for food, as, like the ox, it
is herbivorous. Indeed, as M. Baudens states, “horse-flesh
18 extremely well adapted for food, for the animal is washed
and curried every day, and its flesh, if tougher than that of
the ox, is certainly not less nutritious. In fact, it makes
first-rate soup.” Two batteries of artillery, of the division
Autemarre, when encamped at Baidar, fed upon horses,
and had no reason to regret it, as they escaped much of the
disease which devastated the allied armies in the Crimea.
On service with spare commissariat, it would be the height
of folly to reject horse-flesh as an article of sustenance; and
I for one do not see why it should not be used at other times,
when only mutton can be obtained, provided, indeed, horses
could be supplied without ruinous expenditure,

Again, T do not know of any sufficient reason why pigs
should not be fed for the use of the soldier, by which two
beneficial results would be achieved. First, there would be
greater variety of diet, and, secondly, the men would not
care to buy inferior or diseased bazaar pork—meat obtained
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soldiers are sometimes unavoidably muleted in this respect.
The potato, however, may always be procured from some
other, although, perhaps, distant locality. Such is the im-
portance I attach to this article of diet as a means of retard-
ing or preventing the induction of the scorbutic diathesis,
that I am strongly of opinion that potatoes should always
form a portion of the vegetable diet of the men.

Bread.—Indian-made bread is sometimes very good, and
at others quite the reverse, and the two faults generally found
with this necessary are, sourness from the formation of lactic
or acetic acids, during or immediately after baking, and grit-
tiness from the admixture of sand and dirt with the flour.

I believe that there is scarcely anything connected with
the diet of our soldiers in India which might be more
advantageously reformed, than the whole of our bakery
management as it is carried on in many Indian stations.

Milk and bread are the two perfect articles of human food,
that is to say, the articles which contain in themselves all
~ the elements required for the support of the body. Bread
for the adult is the better of the two, because it employs the
teeth, and all parts of the body to which they are a portal in
the work for which they were created. Spongy bread, since
it contains about forty per cent. of water, unites meat and
drink, therein having the advantage over biscuit. It has
advantage also in bulk, for the stomach was made to act
upon food in bulk, and only works thoroughly when thus
distended. Tt has also the advantage, from its spongy strue-
ture, of presenting a large surface for the necessary action of
the saliva.

The sponginess of this important article of diet is produced,
as every one knows, by fermentation. The starch in the flour
is made to give off a small proportion of carbonic acid gas,
and this being retained by the tenacity of the surrounding
oluten, causes the mass of dough to swell up and become

spongy.
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the tonch of a hand, the machine turning into the oven a
quick succession of ready-made loaves,

It is stated of this bread that it is quite as light and
spongy as fermented loaves; that it keeps better; that la-
bouring men eat more of it, and less meat than when they
use fermented bread; and that at Guy’s hospital, where it
was tried by way of experiment, none was left by the patients,
who were in the habit of rejecting much of the bread formerly
supplied.

Baking in any country is, at the least, a most unhealthy
occupation, and the practice of kneading the dough with
hands and feet sufficiently revolting. Bakeries at home, in
the majority of instances, are underground, hot, unventilated,
and undrained, lighted with gas, and fouled by the exhala-
tions from the weary men who work in them. Bakeries in
India are even still more dirty and revolting, being, gene-
rally, confined rooms, with the thermometer above 100°, dark
and unventilated to a degree, and in which a gang of filthy
natives knead the dough with hands and feet, and, no doubt,
take little trouble to secure their cleanliness when preparing
the “ staff of life”” for the too-often hated European.

Could Dr. Danglish’s method be tried in India, T entertain
sanguine expectations that it would eventually supersede the
old system.

The other fault frequently met with in Indian bread,
namely, the large amount of grit it contains, arises chiefly
from the immense quantities of sand which float in the
atmosphere during the hot winds of the Indian plamns. This
dust penetrates everywhere, and corn ground at such times
cannot be free from sand. 1 am, however, disposed to think
that this evil is very generally aggravated by the corn mer-
chants or “burriyans” adulterating the stock. Be this,
however, as it may, I have reason to believe that this gritty
bread injures the men’s teeth ; that to avoid the disagreeable
jarring sensation of masticating gritty matter, they fre-
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for the soldier’s beverage. TIndeed, the introduction of the
light French wines would probably prove advantageous, as it
1s stated that among the French inhabitants of Pondicherry
hepatic complaints are almost unknown, which is partly
attributed to the more general use of light wines instead of
heer. I do not, however, consider that malt liquor in mode-
ration has any appreciable effect in inducing hepatic disease,
and am disposed to consider the exemption of the French
from such affections more due to their adopting a diet con-
taining less animal and more vegetable material.

The evil effects of alcohol, both immediately on the struc-
ture of the liver, and eventually on the latter organ and on
the general system, will be commented on in the chapter on
““ Intemperance.”  Spirits, as brandy, rum, arrack, &e., con-
tain from 51 to 54 per cent. of aleohol, and little solid
matter. Malt liquors contain only from 4 to 8 per cent. of
alcohol, and a large amount of solid material, and hence,
unless taken in enormous quantities, will not induce the
peculiar physiological effects of alcohol.

As William Fergusson remarked, ¢ When the exhausted
soldier is to be exposed during the night to a chilling, mala-
rious atmosphere, or when he is benumbed with cold, spirits
prove a sovereign cordial and support; but to administer
them under a burning sun, as an article of food, or to allow
him access to them as preparatory to duties of exertion or
fatigue, is about as judicious as it would be to give him a
blow on the head—the one would not more certainly dis-
qualify him for every purpose of service than the other.”

The cooking arrangements in India are susceptible of very
great improvements. At the present time it is carried on by
native cooks, who, to say the least, pay but little attention to
cleanliness. The raw meat is daily inspected by officers, who
also frequently see it as it is cooked and served on the men’s
table; but little is known of the treatment provisions receive
during the interval. An “almirah” should be provided for
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abstain from intoxicating drinks, but not from tobacco, there
18 a remarkable exemption from insanity, and I am inclined
to think that if our soldiers and sailors were deprived of its
use, of its quieting influence altogether, we should have
more instances of suicide, and, therefore, as the two generally
occur in the same proportion, more insanity in the army and
navy.

With regard to the third objection, were such the fact, it
ought to be capable of demonstration, with some degree of cer-
tainty, in a diminishing population in those countries where
the weed i1s most used. But in the American States and
Canada, and the North of Europe generally, the ratio of the
increase of people is remarkably high.

If tobacco cannot be proved to be so deleterious as some
of its opponents would have us believe, there is, on the other
hand, little to be said in its favour.

In persons habituated to its use, I have sometimes thought
it acted as a prophylactic measure, when obliged to pass
through or remain in malarious or other disease-generating
localities. When soldiers and sailors are fatigued, and can-
not immediately procure. food and drink, a moderate use of
tobaceco will enable them to sustain these wants for a length-
ened period, without the exhaustion which would otherwise
ensue. Of this I have had practical demonstration, and have
heard men on service, particularly sailors, declare they would
prefer going without a meal, rather than deprivation of their
periodical pipe.

Again, there are periods of irritation, grief, vexation, or
irritability, which occur to all the sons of Adam, and it
is at such periods that the soothing influence of the pipe or
cheroot—*“the contemplative man’s recreation ’—exercises
a tranquillising influence on those accustomed to it.

An attentive perusal of nearly all that has been written on
the subject, and a lengthened and close observation of many
confirmed smolkers, has led me to form the opinion that the
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Hence it appears, both from theory and experience, that
the abuse, and not the proper and moderate use of fermented
liquors, gives rise to their deleterious effects.

Therefore, the question arises how far this moderate use
may extend ? how soldiers are to be obliged to conform to
such moderation? and whether the system of the army has
been such as to create in the soldier a propensity for drink ?

With regard to the latter question, it cannot be denied
that such was formerly one of the effects of the internal
economy of the army. In most cases, the boys who entered
the ranks were previously of sober habits—probably drunk for
the first time at the period of their enlistment, and becom-
ing, after a few years’ service, ““as ardent seekers after the
excitement of drink as any of their older comrades.”

Some years back every European soldier in India received
a daily allowance of Aalf @ pint of spirits; and Sir James
Annesley animadverted strongly on the extreme impropriety
of teaching the young soldier to drink a certain quantity of
ardent spirits every morning on an empty stomach, the same
quantity being served out to the youngest drummer as to the
oldest soldier.

The issue of the morning dram was put a stop to in 1849,
and of late years malt liquor has been regarded as one of
the usnal portions of the diet in eantonment.

The authorised issue to the men at the present period is,
one quart of malt liquor, and one dram of spirits for each
man per diem. When, as sometimes happens, the supply of
malt liquor in the country is small, two drams of spirits
and one pint of malt liquor are allowed.

Hence, until latterly, it would appear that the system
pursued with regard to supplying the troops with liquor has
been such as to establish and cherish a desire for strong
drinks ; but this was not the only cause which fostered the
disease. “ Let my men be but sober and ready for parade
and other duty when required, and they may spend their
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228 HEALTH IN THE TROPICS.

all be most frequently easily traced to the influence of the
above-mentioned condition.

The probability of the existence of this scorbutic taint
must, therefore, never be lost sight of, forming, as it does, one
of the most dangerous constitutional defects, and aiding the
heat and malaria of the climate in rendering the system an
easy prey to acute or chronic endemic disease. Just as from
the inflnence of a malarious atmosphere the econditions
known as cachexia loci and masked malarious fever may
arise, in like manner, from want of essential articles of diet,
that state of system which I venture to designate ‘latent
scurvy ”’ originates. This latent scorbutic condition once
present, influences all diseases which may affect the in-
dividual, aggravates with deadly complications all surgical
cases, and obscures and masks those ailments which belong
to the province of physic. Thus, ulcers take on a pha-
gedenic character, syphilis becomes increased in virulence,
and injuries, as fractured bones, will not heal, while dysentery
terminates with sloughing and hzmorrhage, hepatic abscess
or engorgement of the spleen is more liable to make its
appearance, and the system, deprived of that vital force so
necessary for the battle with disease, has little stamina to
resist the latter. :

As one evidence among many showing the importance of
the Indian military surgeon always holding the probability
in mind of the existence of the scorbutic diathesis, not only
amongst Europeans, but with natives also, I will quote Dr.
Steward’s,! * Annual Report of the 25th Regiment, N. I., for
1858-59.”

After the storming of Jhansi and the hard work con-
sequent thereupon all the sepoys became scorbutic, and
the character of the wounds was so changed that ““ medical
officers, on visiting the hospital, remarked that, had they been
ignorant of the patients having been wounded, they would

! « Bombay Med. and Phy. Soe. Transactions,” 1859, p. 12.
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230 HEALTH IN THE TROPICS.

or artificial diet, if long persevered in, will induce symptoms
of the disease, but more particularly and in a shorter space
of time if the defects of food involve a loss of the just
proportion of succulent vegetables with their salts of
potash and azotized material. Scurvy was formerly supposed
to depend entirely on the use of salted provisions, but this
idea is no longer tenable. It is the adsence of certain articles
of food, and not the presence of others, which excites the
diathesis, and it has oceurred that the addition of a small
portion of salted meat to a diet composed of insufficiently
varied materials has been followed by beneficial results.
This, T believe, occurred during the Caffre war among the
troops, then under the charge of Dr. Hadaway, the present
Deputy Inspector-General of British troops at Bombay.

Another predisposing cause of securvy which is in existence
mm India consists in the darkened dwellings in which many
persons exist during the hot weather. The hot wind, and
the light also, are shut out for the sake of coolness and to
avoid the fiery blasts by the European ; and the native, as a
rule, lives in a hut with only one small door, and no other
external opening. That absence of sunlight is a strong
predisposing cause of scurvy we have abundant evidence
in the writings of Kane, M‘Clintock, and other Arctic
travellers, and there is every reason to suppose that the
same result occurs in tropical regions.

The prophylaxis, therefore, of seurvy consists in the due
admizture of vegetable and animal food in the diet, and in
cases where the former cannot be obtained, the use of lemon
juice, tamarinds, citric acid, or potash, must be substituted.
Dr. Garrod has latterly shown that the vegetables, as the
Cruciferwe, potatoes, &c., which possess a reputation as anti-
scorbutics, owe their good effects to the potash they contain,
which, indeed, was suspected long ago by Dr. Henderson, who
cured his patients on board ship by giving them potash
obtained from the gunpowder.
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244 HEALTH IN THE TROPICS.

1t is also stated that when the sun’s rays are absorbed by a
dark surface, the heat loses its peculiar powers, ceases to be
radiant, and will not induce inflammation or sun-burn.
Such facts tend to the formation of the opinion, that in hot
climates two colours should be used at the same time—white
in the outer garments exposed to the sun’s rays, dark in the
inner clothing, to prevent these rays acting injuriously on
the skin. In the African and Hindoo, with a dark skin,
there is a strong desire for white clothing. The pure Arab
horses—those descended from the twelve sires—have white
hair, and the skin dark.

Thus it must be admitted that the clothing worn has
much to do with health and disease, not only in the indue-
tion or the reverse of coughs, colds, bronchial and inflam-
matory affections, but also as regards other maladies which
are not so well known by the public, or which are scarcely
ever supposed to be due to ought else than specific causes.
There are facts tending to prove that the body well wrapped
in flannel or clad in warm clothing, so as to prevent a check
to perspiration and chill from the night air, is more capable
of resisting malaria, and hence of escaping ague and remit-
tent fever than it would be without such aids. Again, thick
clothing round the loins and bowels, especially in tropical
climates, has many uses. It may afford security against
lumbago, it may aid in preventing chills to the abdominal
organs, congestion, inflammation of the bowels or of the
liver and its appurtenances, or of the kidneys, and hence
tends to check the formation of calculi either biliary or
urinary.

But it would extend the limits of this article beyond
reason were all the advantages derived from suitable clothing
commented upon. Enough has been said to demonstrate
how irrational it must be for men both in England or in the
East and West Indies to wear the same description of
clothing. The dress contrived for the one country and
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246 HEALTH IN THE TROPICS.

the skin, the latter parts with internal heat both by perspi-
ration, radiation, and convection. But when the heat of the
air is above that of the skin the convection is reversed,
bringing heat to the skin and putting its active powers to the
double trial of having to throw off not only the animal heat,
but invading atmospheric heat also.”’! Add to this direct
solar rays and radiation, and reflection of the same from the
arid ground, the rarified and therefore less oxygenated
atmosphere ; all of which increase the work of the skin and
the mucous membranes, soon to end in their intense debility,
and hence poisoning of the circulating fluid, and the physio-
logist has little difficulty in explaining the sequel for which
the system has been prepared—dysentery, heat-asphyxia, sun-
stroke or fever, even when the individual affected is at rest.

As Jefifrys observes, “The brain through the aid of the
vis vitee, makes shift to endure for a time, but for the most
part by shifting the oppression from itself to some distant
organ, or to the whole skin of the body. The man sooner or
later shudders (a skin impression) vomits and is in for
cholera; or shudders and starts at more than a bayonet in his
liver—the commencement of acute inflammation in that
organ; or he shudders and dejects blood; acute dysentery
with its long train of suffering is his lot.”” Also, ““The skin’s
debility is malaria’s opportunity.” The mephites of fever,
dysentery, and cholera, stalking over the bodies of a sleeping
army which has been exposed to the sun by day, quickly
scent out the enfeebled skins and divide the prey.

If such be the case with the European when at rest, how
much more rapidly must similar disorders occur when the
man, improperly dressed, is exposed to such deleterious
agencies. Exertion being added to heat, immediately accele-
rates the debilitated circulation ; the quickened coursing of
the blood is attended by more frequent and deeper respira-
tions—a vain endeavour that the blood may be cleansed and

! Jeffrys ¢ The British Soldier in India.’
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268 HEALTH IN THE TROPICS,

have arrived from England, the Cape, &ec., on sixty-six vessels,
the average duration of the voyages being three months and
twelve days, the deaths were only thirty, or at the rate of
4:450 per 1000 per annum.

From Dr. Cole’s statistical table (in his ¢ Medical History
of the Troops on board ship from England to Bombay and
Kurracchee, which arrived during November and December,
1857, and January and February, 1858, Trans. Bomb. Med.
Soe.,” No. 5), 1t appears that out of 9,348 troops embarked—
women and children ineluded—there were 2,190 cases of
sickness, 704, or about one-third of the whole, beiny of venereal
origin, and hence it is reasonable to suppose, for the most
part, contracted prior to embarkation.

The ratio, therefore, of sickness on board troop ships to
India contrasts favourably with that of men in barracks in
any climate, even if we include the venereal admissions.

Thus the ratio of sickness per 1000 of mean strength is
given in the Guards as 862. In the line, in Great Britain,
as 1'044:; in the Madras army as 1'634 ; and amongst the
troops at sea as 680.

In the second number of the ¢ Madras Medical Journal,” a
tabular statement is given, showing the number of troops
arrived from England at Madras for a period of ten years,
with the casualfies at sea; from which it appears that, among
11,468 men, only thirty-three deaths occurred, six of whom
were accidentally drowned ; nine of whom died consumptive ;
two from hszemoptysis; two from aneurism ; and in fact none
from disease originating on hoard ship.

With such facts before us, it is well to pause before recom-
mending so great an additional public expense as the enter-
tainment of a fleet of transports, for as one of the authors
just quoted (Dr. Chevers) truly observes, “ these facts tend
to show, not only that the arrangements of Government for
sending out our troops have long heen as nearly perfect as it
is possible to render them, but also that the English soldier is

—
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276 HEALTH IN THE TROPICS.

as the termination in his pensioned career. The second
objection —the physical degeneration or disease—cannot be
overcome even by military discipline.

Hence it may be asserted that practically all our soldiers,
who, by length of service, are qualified for pension, are by
the same period of servitude, by disease, or by degeneration
from residence in the tropics, unfitted for the life of a colo-
nist, either on mountain ranges or elsewhere.

In addition to the advocacy of colonisation on mountain
slopes, it was formerly thought that the same might be
attempted on the plains, and the healthy appearance of
planters, &e., has been brought forward in proof. It must,
however, be recollected that such gentlemen are not daily
labourers, that they live in magnificent houses, with every
comfort surrounding them, and that although considerably
exposed to the sun, their duty is that of inspection, and not
the rough manual labour of the colonist,

In the absence of any statistical or authentic data, showing
the state of health of indigo and other planters; knowing
that the chubby or ruddy appearance frequently seen in
India, caused by the expansive powers of heat and flow of
blood to the cutaneous vessels, instead of being indicative of
health, is commonly the reverse; kmowing that heat and
malaria will induce their results m the human constitution,
ceteris paribus, whether the individual be soldier, sailor, or
civilian ; being aware also that it was “at home” after
months or perhaps years of absence from the tropics, that
the healthy appearance of planters was remarked upon:—
bearing all these facts in mind, I must decline to believe that
one class of Europeans in India is less mortal than another,
or less liable to the endemic diseases of the climate.

It is the fashion now in some quarters to declare that the
dangers of Indian residence and service have been greatly
overrated, and that there is little or nothing of an exceptional
character in the climate of India to render it necessary that

|
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278 HEALTH IN THE TROPICS.

to the sun for years, and have never felt any evil effects, it is
only saying that the losing battle between the sun and their
constitution is not yet over, but every day’s exposure brings
them nearer to the final triwmph of their solar adversary.
The lamented fate of that gallant sun-defier Colonel Jacob,
who advised young officers not to mind the sun, as it “ would
only tan their cheeks,” is an apropos example of the foregoing.
A tropical climate, in addition to the depressing and de-
teriorating effects of heat and malaria on the system of
settlers or dwellers in such loecalities, presents another in-
direct action in aiding the same result. In hot countries
the animal heat 1s more easily kept up; and as on the whole
the bodily exertions of the inhabitants are less frequent, and
the decay of tissues therefore less rapid from the latter cause,
a smaller amount of carbonized food is required to keep up
their heat, and less also of azotized food, because there 1s less
habit of bodily exertion to cause waste. In cold countries,
on the other hand, men are compelled to eat more than in
hot ones ; while their food from its necessary quality is more
expensive and less easy to obtain, and requires a greater
expenditure of labour. This degree of exertion in a rigorous
climate imposes the necessity of a diet of a more abundantly
carbonized and nutritious quality in order to sustain heat,
and compensate waste and attrition. In warm climates, as
Mr. Buckle! observes, sufficient food is supplied to the in-
habitants ““ by the bounty of nature gratuitously and without
a struggle,” less labour is necessitated to procure the neces-
saries of life, the vital forces are depressed by heat, and hence
the apathetic condition of the natives of tropical climates.
Mr. Buckle selects Hindostan as an example of the fore-
zoing, and adverts to the great heat of the climate as bringing
into action that law by virtue of which the ordinary food is
of an oxygenous rather than of a carbonaceous character ;
thus compelling the adoption of a diet rather from the vege-

I Buckle's ¢ History of Civilisation.’
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280 HEALTH IN THE TROPICS,

cold, and this is afforded by the evaporation of the perspira-
tion exuded. Excessive perspiration, however, always tends
to exhaustion, so, therefore, in this is an additional cause of
langnor from external heat,

Another result of heat is an increase of the waste of the
body. Ieat promotes the transmutation of tissue in the
living animal as in the dead, and augments the proportion of
those excreted and effete matters, either in the urine, the
perspiration, or the alvine dejections, which are constantly
passing from the muscles, nerves, and other portions of the
frame.

Iixercise, as noticed in Chapter XXIII, “ On Dress,” in-
creases the effects of heat in a tenfold manner. Colonists
cannot live without exereise, without, indeed, hard labour.
The constitution, the sensibility of the skin, and the former
habits of the European, forbid such labour, even if the
additional cause of malaria did not destroy his existence at
an early period.

Not a single reliable fact has been produced to show that
our race can be continued even through a few generations
without Asiatic mixture. The children of Europeans born
in the plains of India grow up weakly, the progeny seldom
attain maturity, the third generation never have children.

All authorities agree in stating that not one descendant of
the Portuguese can be found without admixture of native
blood.

Henry Marshall shows even the domestic animals of colder
climates, dogs, cows, sheep, horses, all die or deteriorate
after removal to a tropical region. Hence, colonisation of
the plains either by military pensioners or otherwise is im-
possible.

The question, however, is not yet decided if a kealthy and
vigorous European stock can be propagated and maintained
in the mountain climates of India. Sir R. Martin, in his
answer to one of the questions of the select committee on
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Regions of the C o 1 iy :
Phﬁ;ﬂ:“ﬁg_ ¢ Cutancous Surface, and to all the Muscles. Folio, containing Six

il = £ 2 AL s e —---——_m%%






—=f E P, o :
MR. CHURCHILL'S PUBLICATIONS. 13
-k Tl T

DR. clBB. M.R.C.P.

ON DISEASES OF THE THROAT, EPIGLOTTIS, AND

WINDPIPE, Post Bvo. cloth, 5s.

o
=

MRS. GODFREY.

T T
ON THE NATURE, PREVENTION, TREATMENT, AND CURE
OF SPINAL CURVATURES and DEFORMITIES of the CHEST and LIMBS, |
without ARTIFICIAL SUPPORTS or any MECHANICAL APPLIANCES. |
Third Edition, Revised and Enlarged. 8vo. cloth, 5s.

I

Errm

DR. GRANVILLE, F.R.S.

THE MINERAT, SPRINGS OF VICHY : their Efficacy in the

Treatment of Gout, Indigestion, Gravel, &c. 8vo. cloth, &s,

(N SUDDEN BEJT}TH Post 8vo., 2s. Gd.

MR. GRAY, M.R.C.S.

PRESERVATION OF THE TEETH indispensable to Comfort and
Appearance, Health, and Longevity. 18mo. cloth, 3.

e EL

MR. GRIFFITHS.

CHEMISTRY OF THE FOUR SEASONS— Spring, Summer, %
s

Auntomn, Winter.  Illustrated with Engravings on Wood. Second Edition.  Foolscap
8vo. cloth, Ts. 6d.

DR. GULLY.

THE SIMPLE TREATMENT OF DISEASE; deduced from the

Methods of Expectancy and Revulsion. 18mo. cloth, 4s.

ro- 2y ~ot

DR, GUY.

HOOPER'S PHYSICTAN'S VADE-MECUM; OR, MANUAL OF

THE PRINCIPLES AND PRACTICE OF PHYSIC. New Edition, considerably
enlarged, and rewritten, Foolscap 8vo. cloth, 125, 6d.

GUY'S HOSPITAL REPORTS, Third Series. Vels. I to VIIL, Svo,

7s. Gd. each,

DR. HABERSHONM, F.R.C.P.

PATHOLOGICAL AND PRAETIGAL OBSERVATIONS ON
DISEASES OF THE ABDOMEN, comprising those of the Stomach and other Parts

of the Alimentary Canal, (Esophagus, Stomach, Cwcum, Intestines, and Perit
Second Edition, with Plates. Bw.[trgluth, T A N AT

N THE INJURIO ) RO
b mllI:ELE{EHI OF IIJISIE:ESE,EFPF-JEELScluE}&. ﬂ.ERGURY IN THE

WA T e s

DR. MARSHALL HALL, F.R.S.

PRONE AND POSTURAL RESPIRATION IN DROWNING

) AND OTHER FORMS OF APNGA OR :
? Post Bvo, cloth, 5s, SUSPENDED RESPIRATION, }‘

PRACTICAL OBSERVATIONS END SUGGESTIONS IN MEDI-

CINE. Zerond Beries. Post 8vo. cloth, 8s. 64,

B oo : PEEPRL.
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OR. PROSSER JAMES, M.D.

- . TURE, VARIETIES, AND TREAT-
SUEE;{TTI:IEEﬁEE*thEIE&% ut'IEL{ERYNGDSCDPE as an Aid to Diagnosis. Post
Bvo. cloth, 4. Gd.

Py

DR. BENCE JONES, FRS.
1

MULDER ON WINE. Foolscap 8vo. cloth, 6s.

IT.
ON ANIMAL CHEMISTRY, in its relation to STOMACH and RENAL
DISEASES. fvo. cloth, 6s.

DR. HANDFIELD JOMES, F.RS, & DR. EDWARD H. SIEVEKING.

A MANUAL OF PATHOLOGICAL ANATOMY. Tlustrated with

numerous Engravings on Wood. Foolseap 8vo. cloth, 12s. 6d.

R

DR. JAMES JONES, M.D, MRC.P.

ON THE USE OF PERCHLORIDE OF IRON AND OTHER

CHALYBEATE SALTS IN THE TREATMENT OF CONSUMPTION. Crown
Bvo. cloth, 3s. Gd.

e

MR. WHARTOMN JOMNES, F.R.S.

A MANUAL OF THE PRINCIPLES AND PRACTICE OF

OPHTHALMIC MEDICINE AND SURGERY ; illustrated with Engravings, plain
and coloured. Second Edition. Fooleeap Svo. cloth, 125 G,

1L

THE WISDOM AND BENEFICENCE OF THE ALMIGHTY,
AS DISPLAYED IN THE SENSE OF VISION; being the Actonian Prize Essay
for 1851. With Illustrations on Steel and Wood, Foolscap 8vo. cloth, 45, 6d.

IIL.

DEFECTS OF SIGHT: their Nature, Causes, Prwéut.ian, and General

Management. Feap. 8vo. 25, 6d.

A CATECHISM OF THE MEDICINE AND SURGERY OF

THE EYE AND EAR. For the Clinical Use of Hospital Students. Feap. 8vo. 25, 6d.

A CATECHISM OF THE PH{-SI{}L{}GY AND PHILOSOPHY

OF BODY, SENSE, AND MIND. For Use in Schools and Colleges. Feap. Bvo.,
25, Gd. a

B

MR, FURNEAUX JORDAMN M.R.C.S,

AN INTRODUCTION TO CLINICAL SURGERY: WITH A

Method of Investigating and Reporting Surgical Cases. Feap. 8vo, cloth, 5s.

MR. JUDD,

A PRACTICAL TREATISE ON URETHRITIS AND SYPHIL.

LIS : including Observations on the Power of the Moenstruous Fluid, and of the Dis-

charge from Leucorrhmea and Sorcs to produce Urethritis: with a var
= d ; i variety of I
Experiments, Remedies, and Cures.  8vo, cloth, £1. 5s. d xamples,
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—of :
i MR, LISTON, F.R.S. i

PRACTICAL SURGERY. Fourth Edition. 8vo. cloth, 22s. {

MR. H. W. LOBB, LS.A, M.RC.S.E.

ON SOME OF THE MORE OBSCURE FORMS OF NERVOUS
AFFECTIONS, THEIR PATHOLOGY AND TREATMENT. With an
Introduction on the Physiology of Digestion and Assimilation, and the Generation and
Distribution of Nerve Force. Based upon Original Microscopical Observations. With
Engravings. 8vo. cloth, 10s, 6d.

LONDON MEDICAL SOCIETY OF OBSERVATION.

WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER
DEATH. Published by Authority. Second Edition. Foolscap 8vo. cloth, 45 Gd.

B

DR. MACKENZIE, M.D.,, M.R.G.P.

THE PATHOLOGY AND TREATMENT OF PHLEGMASIA

DOLENS, as deduced from Clinical and Physiological Researches. Being the Lettsominn

Lectures on Midwifery, delivered hefore the Medital Society of London during the |
Session 1861-62. 8vo. cloth, Gs.

A

MR. M'CLELLAND, FL.S, F.GS. by

% SKEICH OF THE MEDICAL TOPOGRAPHY, OR CLIMATE

cloth, 4s. Gd.

DR. GEORGE H. B. MACLEOD, F.R.C.S. (EDIN.)

NOTES ON THE SURGERY OF THE CRIMEAN WAR; with

AND SO0ILS, OF BENGAL AND THE N. W. PROVINCES. Post 8vo. g
REMARKS on GUN-SHOT WOUNDS. 8vo. cloth, 10s. 6d. }

MR. JOSEFPH MACLISE, FRC.S.

SURGICAL ANATOMY. a Sariés of Dissections, illustrating the Prin-

cipal Regions of the Human Body.
The Second Edition, imperial folio, cloth, £3. 12s.; half-morocco, £4. 4. *

ON DISLOCATIONS AND FRACTURES. This Work i Uniform

with the Author's * SBurgical Anatomy;™ each Fasciculus contains Four beautifully
execated Lithographic Drawings. Imperial folio, cloth, £2, 10s,; half-moroceo, £2, 175,

DR. MCNICOLL, M.R.C.P.

A HAND-BOOK FOR SOUTHPORT, MEDICAL & GENERAL:

with Copious Notices of the Natural History of the District. Second Edit: : 1
cloth, 3s. 6d. econd Edition. Post 8vo

SR R

DR. MARCET, F.R.S.

ON THE COMPOSITION OF FOOD, AND HOW 1T IS

ADULTERATED ; with Practical Directions for its Analysis, 8vo. eloth, G G,
S - ] " B

ON OHRONIC ALCOHOLIC INTOXICATION, OR ALCo. i

HOLIC STIMULANTS IN CONNEXION WITH THE i E
SYSTEM. Second Edition, much enlarged. F oolscap Bvo, cloth, 4s, 64, NERVOUS
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i MR, NUNMNELEY, F.R.G.S.E.
I

R &0t ro~ iy
MR. CHURCHILL'S PUBLICATIONS. 2l

ON THE OLGANS OF VISION: THEIR ANATOMY AND PHY-

SIOLOGY. With Plates, 8vo. cloth, 155,

A TREATISE ON THE NATURE, CAUSES, AND TREATMENT
OF ERYSIPELAS. 8vo. cloth, 10s. Gd.

A A A A S

DR. O'REILLY.

THE PLACENTA, THE ORGANIC NERVOUS SYSTEM,

THE BLOOD, THE OXYGEN, AND THE ANIMAL NERVOUS SYSTEM:
PHYSIOLOGICALLY EXAMINED. With Engravings. 8&vo. cloth, 5s.

| o

MR. LANGSTON PARKER.

THE MODERN TREATMENT OF SYPHILITIC DISEASES,

both Primary and Secondary; comprising the Treatment of Constitutional and Confirmed
Syphilis, by a safe and successful Method. Fourth Edition, 8vo. cloth, 10s.

MR. PARKES, F.R.G.P.

THE URINE: 118 COMPOSITION IN HEALTH AND DISEASE,
AND UNDER THE ACTION OF REMEDIES. B8vo. cloth, 12s.

}

DR. PARKIMN.
THE CAUSATION AND PREVENTION OF DISEASE. X
it

Bvo. eloth, 5s.

et e e

o 2P —ot—

MR. JAMES PART, F.R.C.8.

THE MEDICAL AND SURGICAL POCKET CASE BOOK,

for the Registration of important Cases in Private Practice, and to assist the Student of
Hospital Practice. Second Edition, 3s. 64.

DR. PAVY, M.D, F.R.C.P.

RESEARCHES ON THE NATURE AND TREATMENT OF

DIABETES. 8vo. cloth, 8s. 6d.

DR. THOMAS B. PEACOCK, M.D.

ON THE INFLUENZA, OR EPIDEMIC CATARRHAL FEVER

OF 1847-8. 8vo. cloth, 5s. Gd.

MR. OLIVER PEMBERTON, MR.C.S.

OBSERVATIONS ON THE HISTORY, PATHOLOGY, AND

TREATMENT OF CANCEROUS DISEASES., Part I,— Mzraxosis.  With
coloured Plates, Royal 8vo. cloth, 45, 6d.

DR. PEREIRA;, F.R.S.

SELECTA E PRAESCRIPTIS: with a Key, containing the Prescriptions

il; r;n 5Un|a.l:hreri:1.mﬂ Form, and a Literal Translation. Thirteenth Edition. 24mo, %
cloth, o5,

ro-3S
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? MR. CHURCHILL'S PUBLICATIONS. 25
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;’, DR. SEMPLE,
ON COUGH: its Causes, Varieties, and Treatment. With some practical
Remarks on the Use of the Stethoscope as an aid to Diagnosis. Post 8vo. cloth, 4s. 6d.

it B e e e

DR. SEYMOUR.
I

ILLUSTRATIONS OF SOME OF THE PRINCIPAL DIS-

EASES OF THE OVARIA: their Symptoms and Treatment; to which are prefixed
Observations on the Structure and Functions of those parts in the Human Being and in
Animals. With 14 folio plates, 12s.

THE NATURE AND TRE:&TﬁENT OF DROPSY ; considered

especially in reference to the Diseases of the Internal Organs of the Body, which most
commonly produce it. Bvo. s

b

e e

DR. SHAPTER, M.D., F.R.C.P.

THE CLIMATE OF THE SOUTH OF DEVON, AND ITS
INFLUENCE UPON HEALTH. Second Edition, with Maps. Bvo. clotb, 10s. 6d.

MR. SHAW, MR.C.S.

THE MEDICAL REMEMBRANCER; or, BOOK OF EMER-

GENCIES: in which are concisely pointed out the Tmmediate Remedies to be adopted
in the First Moments of Danger from Poisoning, Apoplexy, Burns, and other
Accidents; with the Tests for the Principal Poizons, and other useful Information.
Fourth Edition. Edited, with Additions, by Jonargan Hurcuinsow, M.R.C.S. 32mo.
cloth, 2s. 6d. e

R. SIBSGN, F.R.S.

]
MEDICAT, ANATOMY. With coloured Plates. Imperial folio. Fasci-

enli I.to VI. 55 each. e

*
L

<~ (e —o

DR. E.- H. SIEVEKING.

ON EPILEPSY AND EPILEPTIFORM SEIZURES: their

Causes, Pathology, and Treatment. Second Edition. Post 8vo. cloth, 105, 6d.

MR. SINCLAIR AMD DR. JOHNSTON,

PRACTICAL MIDWIFERY : Comprising an Account of 13,748 Deli-

veries, which occurred in the Dublin Lying-in Hospital, during a period of Seven Years
fvo. cloth, 15s. :

i
&+

jo- 2 S ot

MR. ALFRED SMEE, FR.S.

GENERAL DEBILITY AND DEFECTIVE NUTRITION: their

Cunses, Consequences, and Treatment. Second Edition, Feap. 8vo. cloth, 3s. 6d.

OBSIETRIO PLATES! beine s Beleotion froma'the mors Iitportant and

Practical Illustrations contained in the Original Work, With A - :
Directions. 8vo, cloth, 5s. & natomical and Practical

MR, HENRY SMITH, F.RC.S.

; ON SIRICIURE OF THE URETHRA. 8vo. cloth, 7s, o
HEMORRHOIDS AND PROLAPSUS OF THE RECTUN .

Their Pathology and Treatment, with especial reference t Wi : -
Edition. Feap. 8vo. cloth, 3s, ! 4 erence to the use of Nitric Acid. Third

Liper -t el
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DR. SWAYNE.

OBSTETRIC APHORISMS FOR THE USE OF STUDENTS

COMMENCING MIDWIFERY PRACTICE. With Engravings on Wood. Second
Edition. Feap. 8vo. cloth, 3s. bd.

MR. TAMPLIM, FR.C.S.E.

LATERAL CURVATURE OF THE SPINE: its Causes, Nature, and

Treatment. Bvo. cloth, 4=

DR. ALEXANDER TAYLOR, FR.S.E.

THE CLIMATE OF PAU; with a Description of the Watering Places

of the Pyrenees, and of the Virtues of their respective Mineral Sources in Disease. Third
Edition. Post 8vo. cloth, 7s.

DR. ALFRED S. TAY¥LOR, F.R.S.

A MANUAL OF MEDICAL JURISPRUDENCE. Seventh Edition.
Feap. Bvo. cloth, 125, Gd.

ON POISONS, in relation to MEDICAL JURISPRUDENCE AND
MEDICINE. Second Edition. Feap. 8vo. cloth, 125, 6d.

MR. TEALE.

ON AMPUTATION BY A LONG AND A SHORT RECTAN-

GULAR FLAP. With Engravings on Wood. 8vo. cloth, 5,

e

DR. THEQPHILUS THOMPSON, F.R.S,

CLINICAT, LECTURES ON PULMONARY CONSUMPTION.

With Plates. 8vo. cloth, Ts, Gd.

LETTSOMIAN LECTURES ON PULMONARY CONSUMPTION;;

with Remarks on Microscopical Indications, and on Cocoa-nut 0il. Post 8vo., 25 6d.

DR. THOMAS.

THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp-

toms, Causes, Morbid Appearances, and Treatment of the Discnses of all Climates,
Eleventh Edition. Revised by Avcernox Framrrow, MDD, 2 vols. 8vo. cloth, 28s.

MR, HEMRY THOMPSOM, F.R.C.S,

STRICTURE OF THE U—RETH.RE; its Pathology and Treatment.

The Jacksonian Prize Essay for 1852, With Plates. Second Edition. 8vo. cloth, 10s,

THE DISEASES OF THE PRéSTﬁTE: their Pathology and Treat-

ment.  Comprising a Dissertation “ On the Healthy and Morbid Anatomy of the Prostate

Gland;™ being the Jacksonian Prize Essay for 1860. With Plates. Second Edition,
Bvo. cloth, 10s.
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i DR. UNDERWOOD. }_

TREATISE ON THE DISEASES OF CHILDREN. = Tenth Edition,

with Additions and Corrections by Hexny Davies, M.D. #vo, cloth, 15s. |
|

DR. UMGER.

BOTANICAL LEITERS. Translated by Dr. B. PavrL. Numerous

Woodeuts. Post 8vo., 25 Gd.

MR. WADE, F.R.CS.

STRICTURE OF THE URETHRA, ITS COMPLICATIONS

AND EFFECTS: a Practical Treatise on the Nature and Treatment of those |
Affections. Fourth Edition. 8vo. cloth, 7s. Gd.

e

DR. WALLER.

ELEMENTS OF PRACTICAL MIDWIFERY; or, Companion to - |

the Lying-in Room. Fourth Edition, with Plates. Feap. cloth, 4s. 6d.

MR. HAYMNES WALTON, F.R.C.S.

SURGICAL, DISEASES OF THE EYE With Engravings on

Wood. Second Edition. 8vo. cloth, 14s.

. WATERS, M.R.C.P.

? DR
| g THE ANATOMY OF THE HUMAN LUNG. The Prize Essay

to which the Fothergillian Gold Medal was awarded by the Medical Society of London.
Post 8vo. cloth, Gs. Gd.

DR. EBEN. WATSON, A.M.

ON THE TOPICAL MEDICATION OF THE LARYNX 'IN

CERTAIN DISEASES OF THE RESPIRATORY AND VOCAL ORGANS.
Bvo. cloth, 5s.

1o 24 (i ot —

DR. ALLAN WEBB, FRGCS.L.

THE SURGEON'S READY RULES FOR OPERATIONS IN
SURGERY. Royal 8vo. cloth, 10s. 6d.

[reve

.

. WEBER.

DR
A CLINICAL HAND-BOOK OF AUSCULTATION AND PER-

CUSSION. Translated by Jou~ Cockre, M.D. bs.

MR. SOELBERG WELLS, mM.D., M.R.C.S.

ON I;‘[}NG. SHURT. AND WEAK SIGHT, and their Treatment by
the Scientific Use of Spectacles. 'With Engravings on Wood and Stone, 8vo. cloth, bs

R R e iy R

MR. T. SPENGCER WELLS, F.R.C.S.

PRACTICAL OBSERVATIONS IﬁN GOUT AND ITS COMPLI-

CATIONS, and on the Treatment of Joints Stiffened by Gouty Deposits. Foolscap 8vo.
cloth, bs.

'§ SCALE OF MEDICINES WITIL WHIOH MERCHANT VES.
SELS ARE TO BE FURNISHED, by command of the Privy Council for Trade;

With Obeervations on the Means of Preserving the Health of Seamen, &ec. &
Seventh Thousand. Feap. 8vo. cloth, 3s. Gd.
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