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SPECIAL CONSIDERATIONS ON THE HEALTH OF
EUROPEAN TROOPS.

BY SURGEON MAJOR D. GRIERSON, M.D., STAFF SURGEON,
KURRACHEE.

Presented by the Principal Inspector General, Medical Department.

THERE are facts in history, from which the inference has been
drawn that the art of preserving public health, or hygiene, was
observed with scrupulous care in ancient times; and it has been
even proposed to account for the decay of some celebrated
nations of antiquity, on the ground of the neglect of sanitary
rules and practices. Be this as it may, it is scarcely conceivable
that the importance of those measures, which have for their
object the protection of life in its earlier stages, the development
of the human being, the prolonged health and strength of man,
the vigorous period of manhood, and the gentle decline of life,
exempt from diseases and pains, which marks the descent to the
grave, can be exaggerated by any effort of oratory or of imagina-
tion. When Celsus compared medicine to agriculture, there is
reason to believe that he alluded to curative medicine. And in
the comparison there is a fitness, but not so universal as if he
had embraced hygiene in his view. There lives no man who is
not indebted to agriculture for his subsistence and innumerable
other enjoyments; and hygiene, thoroughly understood and well
applied, is capable of conferring the same extensive range of
benefits. For, if man lives by agriculture, it is by hygiene that
he lives well. Curative medicine deals with individuals, and
though its procedure may be more exposed to observation, its
excellence strikes the imagination less, and is really less impos-
ing, than that of hygiene, which deals with aggregate and
immense bodies of men. Individuals innumerable have been
gladdened by the cheerful fire at which they have warmed
themselves, but no one looks on a fire with the same feelings as
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2 SPECIAL CONSIDERATIONS ON THE

when we rejoice in the pleasant heat, light, and splendour of the
sun, which shines on half a world. It has been usual to illustrate
the same fact by reference to the art of vaccination; and it has
been truly said, the discovery of vaccine, which belongs strictly
to hygiene, has done more for mankind than the most success-
ful method of treating small-pox ever could have effected. And
it has been said, to employ means to rid the inhabitants of those
countries where it is endemic, of yellow fever, and it may be
added, of cholera, would confer on those who are subjected to
the ravages of these scourges a far greater benefit than the use
of any medicines, however efficacious, which should cure the
greatest possible number of those attacked by these diseases. One
* reason of this is obvious. When a man is cured, he is snatched,
in the midst of pain, anxiety, and sorrowing friends, as it were
from the jaws of death; bat when a man, through the aid of
hygiene, has never become the victim of disease, he has enjoyed,
it is plain, unintcrrupted health and vizour, has had neither the
pain nor sorrow of sickness, and needs neither cure nor deliver-
ance. Another less obvious reason is, that when endemic and
epidemic diseases prevail, the people of those visited localities
suffer generally, whereas some only are attacked by overt disease.
Now, the latter only being the subjects of treatment, they alone
derive benefit from medicine; but a perfect hygiene, on the
other hand, in destroying the noxious agency which produces
diseases, renders the relief procurcd by medicine unnecessary,
and preserves not only to those who would otherwise have
suffered from disease, but to the whole population, undeteriorated
health, entire vigour, and unimpaired enjoyment.

But though, when we view and compare in this manner
curative medicine and hygiene, the superiority of the latter be-
comes conspicuous, it would yet be a great error to suppose
that there is any repugnance between them. Man is to each the
object of study and investigation; the ultimate end of both is
health; physiology and cetiology they have in common; and in
respect to chemistry and physics, much is claimed by either,
though these belong specially to hygiene, as medicine does to
the curative art. The grand distinction, however, is, that cura-
tive medicine is directed to the body of man, and sceks to
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HEALTH OF EUROPEAN TROOPS. 3

modify actions which are taking place therc; whereas, hygiene
turns to agencies which exist without the body, and act in-
juriously when brought into contact with it; and heraim is to
anticipate their development, or destroy them when developed.
The close connection subsisting between them is shown by the
fact, that it is in towns, fleets, and armies, where medicine has
been most required, that hygiene has won, if we except only vac-
cination, her highest triumphs, and that the most distinguished
advocates of sanitary and hygienic measures, the pioneers of
all progress in this noble course, with perhaps one cxception,
have been members of the medical profession. If jail fever,
hospital gangrene, scurvy, small-pox, and some other diseases,
have now disappeared, or are extremely rare in the fleets, armies,
and prisons of the United Kingdom, this exemption is the result
of the well-directed knowledge, zeal, and perseverance of the
medical officers who have served the public, and who, however
successful and happy in the cure of disease, have recognized the
prevention of it as a nobler office. The attention of the public,
through their labours, is now awakened to the subject, and
whatever appeals to it in the interest of hygiene will be received,
we may belicve, with respect, and treated with deliberation. En-
couragement is thus held out to pursue studies connected with
this branch of the profession. Indeed, the time may not be
distant, when the successful cultivators of this science, who may
possibly save an army from destruction, shield a town from
poisonous influences, or a district from pestilential disease, will
be honoured with less unequal regard, and with rewards less
dissimilar to those which wait on the eminent statesman and
successful warrior.

Of a humbler character, however, are the considerations now
offered to the Society, yet by no means unimportant. Their aim
i8 to regulate moral affections, which generate pernicious habits,
or, by indulgence, vicious hurtful passions; and which, as is
implied by the very terms, subject man to violent agitations,
injurious to health, and enslave him too often to dominant de-
structive influences. Their aim also is to procure for soldiers in
their habitations good and pure air, and to purify the air, in the
vicinity of their habitations, from every noxious property or foreign
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substance it may contain. It will be considered, it is imagined,
a good achievement for whoever effects it, and somewhat to the
credit of whoever attempts it, to raise the character of the soldier,
secure to him a higher standard of health, and a greater im-
munity from disease, enlarge his means of enjoyment and
improvement, and preserve to him thé privileges of the citizen,
while he is also rendered more capable of the performance of his
duty as a soldier.

Were this the first time I had turned my mind to the con-
siderations about to be entered on, I should think it presumption
to submit them now. The case, however, is different; and as with
me the subjects have both a history and a special character,
I shall proceed to deal with them in a chronological order, as well
as in an expository method.

The subjects I wish to treat of are Intemperance, Prostitu-
tion, Accommodation, and Medical Police, as they affect our
English army in the East.

From October 1832 till July 1835, I served in the Indian
Navy, and observed facts connected with the issue of spirits to
the men, which led me to submit a statement on that and other
subjects to the Superintendent Indian Navy, then Sir Charles
Malcolm, and to urge a diminished supply. The reply was,
“In every part of your arrangement regarding the allowance of
spirits the Superintendent fully concurs, and it is very satisfactory
to him to have so many proofs adduced, as you have done, in
favor of a reduced quantity.” In the year 1838, in connection
with a detachment of Her Majesty’s 40th Regiment, the subject
was again forced on my notice; but without practical result.
In regard, however, to the canteen system, and especially that
part of it which provides for the accummulation of profits by
the sale of spirits, and the expenditure of these profits for what
were called charitable objects, the note I made of it was, “ Thus,
by a most singular arrangement, the very vice of the soldier is
made to provide for him in the day of his misfortune, and he is
tempted, under the delusion that what he spends is not all lost,
or at least benefits others, to part with his money, ruin his
health, and acquire those habits which may render him a
torment to others, or effect his own destruction.” Since those
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days, indirect ways have been taken to diminish the taste for
spirits and the use of them. It was indeed before that time,
namely, in the year 1830, that spirits, as part of the soldier’s
ration, had been abolished; but, in 1847, the introduction of
porter and beer was intended to promote the same object.
Coffee-shops are strictly enjoined by the canteen regulations, and
regimental libraries have been established, and have been justly
thought to conduce to the same result. And to these means,
and in the same category, are to be added ball-alleys, skittle-
courts, and workshops.

While these indirect methods have been tried, it would seem
as if it were not generally known, to judge by one of the
questions put by the Commissioners on the sanitary state of the
Indian Army, that the more direct voluntary plan of temperance
societies had been discouraged and suppressed in the Army.
This was done many years ago, and in consequence no means at
present exist to enable any one to supply a comparison of the
ratio of sickness in abstainers and among those who use spirits.
But comparisons of this kind were made in former years, and it
may be well to produce one of them. The following statement
is taken from the British and Foreign Medical Review : “ A
temperance society was established in the Cameronian Regiment
in 1837 at Fort William. The Surgeon, Mr. Bell, reports most
favorably of the results. The admissions into the hospital were—
of the society, 1 in 25; of the rest of the regiment, 1in 11. The
deaths in the Regimental hospital were, in 1837, 26, and in
1838, 22; whereas, for 14 years previously, the mortality had
been nearly 72 per annum. The consumption of spirits has
diminished from 14,000 gallons (which was the amount
consumed on the arrival of the Regiment in India) to 2,516 gal-
lons. Liver complaint has diminished from 111, 140, and 135,
as in 1832, 1833, and 1834, to 82 and 50 in 1837 and 1838.
It also appears that, by temperance, two-thirds of the sickness
has been removed.”*

To this exhibition of facts, the result of abstinence, it is impos-
sible to add force; neither can one forbear to deplore that so pro-
mising a movement was nipped in the bud. This is not the place

¢ Ed. M. Jour. of Medical Science, No. V1., June 1st, 1841,
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to offer many remarks, yet it is desirable to allude to other changes.
It was thought a very great and beneficial advance, when, in 1830,
Lord Hardinge, then Sir H. Hardinge, abolished the spirit
ration ; and this merited the commendations it received, when
spoken of as an act of wisdom and courage. Perhaps, but for
this, other measures would have followed more slowly. Be this
as it may, in 1837 good conduct pay became an institution ; in
1844, Savings Banks ; in the year 1846, flogging was limited to
50 lashes as a maximum ; and in the following year, the sale of
spirits, as distinguished from the issue, was put a stop to in
canteens; service on enlistment was limited to 10 years; and
regimental schools were introduced.

A century and a half ago, that soldiers were a body of men
distinct from the body of the people, governed by different laws,
whose only principle was blind obedience, and that they could
not be made obedient to the allurements of rewards, as coertion,
generally speaking, is the surest principle of all vulgar obedience,
were approved maxims; and at a much later period, it was
publicly stated that “the worst men were the best soldiers.” The
changes above alluded to are evidences that the ancient pre-
judices and practices of an evil day are gone for ever, but the
question is, what effect have these changes had on the Soldiers
as regards drinking? It may be conceded at once, that they
have been beneficial ; that they have not gone far enough, there
is reason to believe. I take up a Medical Journal published
last year, and I find that in one Regiment three Canteen Ser-
jeants perished of delirium tremens in 18 months. The Sur-
geon remarks :—* The Canteen Serjeantcy seems to be allotted
as a kind of reward to the steadiest and best men of the
longest service, whose previous good conduct, however, seems
literally unequal to the great temptation of a free access to
liquor.”* This reminds one of the maxim—Nemo mortalium
unquam fuit repente turpissimus.

I have seen within three years one soldier brought to hos-
pital a corpse, who, drunk, a prisoner, and being taken to the
guard room, tried to escape, and was killed on the spot by
one of the guard, who threw his bayonet at him; and I saw

* Transactions Medical and Physical Society, Bombay, No, V., New Series, p. 175.
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another, who had just been killed by a drunken antagonist, with
whom he had retired from the barracks to end a brawl by fight-
ing. Within the same time in one year, I treated for delirium
tremens ten men in a company of Artillery of about 100 strong.
The Staff Hospital Kurrachee receives the warrant officers of
the arsenal, commissariat, and other establishments, the men of
which departments, it is believed, may be considered the picked
men of the services; yet from amongst them, a small class, in
the last four years there have been nine admissions for delirium
tremens, and one of these members of this class perished in this
horrible disease. In mentioning these men, I have chosen, as a
proof of drunkenness, extreme cases, but this procedure, the only
tangible one, is open to no objection ; for every case of delirinm
tremens represents, besides a deplorable individual instance, an
undefined but certain amount of drunkenness, it may be ten,
fifty, or a hundred to one. Proofs, however, are scarcely needed ;
for T suppose no one conversant with the subject will deny that
by a great majority military crimes owe their origin to the love of
drink, or the consequences of indulgence in it.

It remains to inquire if anything can be done to lessen
intemperance. The preceding narrative points out temperance
societies as an efficient beneficial agency. And these ought to be
encouraged. Men are influenced by example; example derives
force from numbers. A society developes this force and displays
it; and is a quiet antagonist of drunkenness and a protest against
it. Itis a rallying point, and will always attract some to support
the cause it represents from amongst those who esteem it morc
noble to overcome evil with good, than to be overcome by it; and
better to assume an attitude of opposition to this special evil,
than to be indifferent. Instruction, amusement, and occupations,
are all subsidiary means of raising the character of the men, and
enabling them to despise debasing pleasures and resist seductive
habits ; and it ought to be received as a maxim, that when any
one is addicted to vice, unless a feeling of opposition to it be
raised in the man’s own mind, prevention will only stimulate in-
genuity, and punishment suggest greater caution in the means and
measure of indulgence. But the eradication of drunkenness
from the army depends not on desultory indirect efforts. 1t
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must be the result of a system. Such a system, it is conceived,
is possible, and has nothing of an active or aggressive character
aboutit. It has rather a negative character. Its chief feature is
to let the men alone. And if evils arise from this inaction, then
it would be required to deal with them as evils. The present
system is erroneous and inconsistent. To say nothing of enor-
mous cost, to say nothing of lacs of rupees lost in condemned
porter; or of the £ 5,000 per annum paid simply for coverings
of mat to protect the transport boats on the Indus; to say
nothing of the impracticable nature of the present plan in time of
war, or the huge monopoly ; spirits were at first allowed to
soldiers on the wrong principle, that the addition of spirit
improves the quality of the water when bad, or makes it in-
noxious when hurtful ; and what was granted at first asa bounty,
was soon claimed as a right. There is neither room now for the
illusion, nor ground for the claim of right. And what is wanted
is, that the State cease to be a great hotel-keeper, and abandon
all those allurements to their customers, such as charitable dona-
tions out of the Canteen Fund, the provision of balls, quoits,
and necessaries for games and amusements, supplied from the
same source, which throw a covering over the nakedness of the
system, and impart to it an interest not rightly belonging to it.
Until this is done, there is an inevitable inconsistency in the fact
that Government supply, as every one must allow, daily opportuni-
ties and means of drinking to the soldier ; and, as most think, really
train him, in many instances, to become a drunkard, and then punish
him, when his passions, habits, and infirmities lay him open to
faults and negligences, or stimulate him to more active crimes.
Let Government abolish the Canteen, and stand aloof from the
provision and sale of liquor, and the officers of Government can
come in contact with offenders not only without embarrassment,
but deal with them, strengthened by the awe inspired by a just
and venerable authority. In this case, in all its functions, Go-
vernment would be in direct opposition to drinking habits, as
well as the evils they lead to. The contrary is exemplified now.
Liquor paid for by the soldiers is provided by Government, and,
though paid for by the soldier, yet access to it is a privilege ; the
privation of access a punishment ; and hy restrictions and indul-
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gences multifarious, interference minute, and misspent care, a
factitious interest is created in what ought to be left to stand
simply in its own nakedness and ill-desert. Not only in dealing
with crime does the present system lead to embarrassment; a
prior charge lies against it, as it affects moral responsibility.
When drink is provided by Government, when peculiar advantages
are procured to soldiers by the profits of drink, human nature were
no more human nature, if drinking, accompanied with so many
adventitious recommendations, were not the rule in a Regiment ;
and if example so highly commended and sanctioned did not beget
an imperious fashion, and lead young and old, with exceptions
no doubt, captive at her will. In this state of things, young
soldiers are scarcely left free, especially after the punishment,—
like privation of liquor while at drill; and surrounded by
influences, all of which appeal to them in behalf of the practice,
itis no wonder if the soldier soon learns to drink, and falls a prey
to a habit which soon gets beyond control. To redress evils of
this kind once fostered is impossible To prevent them for the
future demands and is worthy of the greatest solicitude; and the
means to accomplish this end, as before stated, seems to me to
be, that the Government stand aloof, that no dazzling halo be
cast around drinking practices, and no sanction be lent to what
is too often a commencement of moral delinquency, and what
must be often dealt with in its results as a crime. Besides, when
the soldier has neither sanction nor facility for drinking provided,
he is fairly and honorably cast on his own responsibility,
his interests are in his own keeping; he is dealt with as a man,
not a pupil; his nobler interests are appealed to; he yields to the
appeal ; and, instead of a descent of progressive debasement, he
enters on a course of progressive amelioration. The result of
this negative action on the part of the Government will im-
measurably benefit the soldier, add strength to the army, shed
lustre on a wise administration, and remove a national re-
proach.

As there is always a presumption in favour of established
usages, 80 no innovation upon them can be proposed that is not
met by objections. Possibly, some may yet urge that alcohol
gives strength, and adds to productive energy ; some, less proba-
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bly, may say that alcohol protects from diseases to which soldiers
are exposed, especially fevers. These were once favorite argu-
ments; and if pressed by the fact of ill consequences resulting
from drinking, the advocate of alcohol would profess to obviate
the objection by proposing the dilution of spirits or substitution
of beer and porter for spirits. But as these measures have been
tried, and drunkenness yet exists, the great, if not only, argument
now is, that the Canteen secures good liquor, and if it were done
away with, the men would resort to shops or taverns where
bad liquor would be procured and the health of the men injured.
The reply to thisis, the difference implied in the terms good and
bad, when used in respect to liquor, is not what the words
themselves signify. It is a difference not of contrast, but com-
parison; not of kind, but degree. Whatever change would
follow, therefore, in regard to liquor, is one not absolute, but
limited, both in the quality of the liquor, and in the effects pro-
duced by it. 1t may next be observed, that soldiers do not use
bad liquor rather than good, as a matter of taste. They use
what is cheap and easily procured. A monopoly, if it secures a
good commodity, compels unscrupulous men to seek hazardous
and precarious gain by illicit and spurious substitutes. Com-
petition, by bringing the good to a lower level, cuts up the roots
of the illicit traffic, and the measure proposed, therefore, contains
in itself the remedy for the evils alleged, as likely to follow it, or
rather will prevent the occurrence of them. But again, the
objection has no force for this reason. Crimes and disease exist
already in the Regiments. Either, therefore, these evils origi-
nate in the Canteen, or they do not. If they do, it is a reason
to abolish them. If they do not, they arise from sources beyond
the limits of the Regiments. And if so, and this will hardly be
denied by any one, then the very evil dreaded exists already.
Illicit liquor is procured by unlawful means, and the health of
the men injured by spirits, used beyond the prescribed degree.
The objector then must show not that men would get bad liquor,
but that they would get it worse or in greater quantity than they
do now. But this he cannot show. On the contrary, it has
been rendered evident that were the Canteen abolished, the evil
would be diminished or cease.
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The conclusion come to then is, that the canteen should be
abolished, men left free to drink or not as they choose, the
military crime of drunkenness discouraged, and if need be
punished, and drunkards if they be found under the new sys-
tem, weeded out of the army.

In the letter before alluded to, addressed to Sir Charles Mal-
colm, attention was directed to a practice which had long existed
in the Indian Navy. What I mean is, the countenance of prostitu-
tion. When a ship was in harbour, boats might be seen in the
evening lying near, full of prostitutes: at a given signal, permis-
sion being granted to come alongside, the sailors might then be
seen rushing to the boats, each to select his partner for the night,
as a butcher might be imagined to select fat lambs from a flock.
This fact is valuable, as an indication of public opinion; but
I mention it to the credit of Sir Charles Malcolm, that a system
so abhorrent to right feeling, and so prejudicial in many ways,
was no sooner thus officially brought under his notice, than it
was abolished. "

Again, about the year 1840-41, being then a Regimental
Assistant Surgeon, I pointed out the evils resulting from the
residence of prostitutes in bazars, the suffering to individuals
induced by it, the loss to the State, and the advantages that would
result from their expulsion. My representations I believe never
reached Head Quarters; but were met by the military authority,
and resented as an interference with what did not concern me ;
and by the medical, as being a matter with which it was not felt
there was any call to meddle. Itwas but three or four years before
this, that the “ Lock-hospitals,” so called, had been abolished by
order of Government, at the instance, urgently repeated, of the
Bishop of Bombay, and supported by the strong arguments of
the then Metropolitan of India. Regret was very generally felt
and often expressed at this abolition; hence the indifference, or
hostility, with which any further step was encountered.

It was not till lately, about two and a half years ago, that I felt
again disposed to take up, or justified in referring to, this matter,
in an official manner. In an evil hour, and in ignorance
apparently of what had been done in former times in the extinc-

v
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tion of Lal- Bazars, and of the late orders of Lord F. Fitzclarence,
it was resolved to institute what was called a Venereal Dispen-
sary at Kurrachee. 1 will not relate the history of this short-
lived institution. It is my object rather briefly to show the
objections I entertained and urged against it. It was pointed
out that, for 500 years at least, the law of England regarded the
prostitute as a criminal; that this was also the law of India, by
the enactments of its Supreme Council; and that it was the law
of the military bazars of the Bombay Presidency; that the
object of legislation has uniformly been not the regulation of an
admitted evil, or the protection in any way of those who favour
or commit it, but the punishment of the offenders and the sup-
pression of the crime. It was shown, that Christianity con-
demned prostitution ; and the remonstrances of Bishop Carr and
of Bishop Wilson were quoted, which they urged against “ Lock-
hospitals.” It was then added, what is rooted in religion and
embodied in law, must also be seated in human nature, unless
indeed the first be fictitious and the second usurp a power and
an office where neither are rightfully due. But this conclusion
cannot be drawn in this instance; for so long as modesty,
integrity, self-restraint, honor, chastity, are reputable qualities
of the individual, commendable and excellent, so long must it of
necessity be, that the dissolute,—those abandoned to the sway of
one of the basest passions, the sexual appetite,—shall be held as
evil-doers, corrupt, and corrupters, by practice and example,
enemies to social well-being, fallen, or who ought to fall from
the privileges protection and enjoyments of society.

It is the voice of reason and of nature that, if we would che-
rish whatever is loveliest and dearest in our estimate of human
character, we must set the stamp of reprobation on all that tends to
diminish its production, to render precarious its continuance, to
impair its lustre, or to annihilate its existence. Nature, religion,
and law, then, all concur in visiting the prostitute with their pe-
culiar ‘penalties,—moral spiritual and legal,—and heavy is the
responsibility of those who lightly set them aside. To do so,
in truth, is to take the opposite view altogether; for if we once
depart from the wholesome principle of viewing the prostitute
as a criminal and as a violator of moral law, what little soever
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notice we bestow, it is countenance bestowed ; and how little so-
ever we regulate her affairs, it is protection and reward.

But it might be objected, it is not reasonable to deny the
woman aid in her distress any more than to forbid assistance to be
given in any case where the imprudence of the sufferer has been
the occasion of his malady. To this it is replied, all sufferers
from disease, though themselves the cause of it, address an
irresistible claim to the sympathy and aid of the physician. On
this there is, there can be, no dispute. Patients suffering from
delirium tremens are cared for with the greatest solicitude ; and
so are women labouring under venereal disease ; nor is less done
for the greatest of all criminals, the man who with sacrilegious
hands has violated in his own person the sanctuary of life. But
no rational man can fail to have some respect to the conse-
quences of his acts, and in the instances advanced or any other
of the like kind, when a comparison is instituted, it is easy to
see that a special peculiarity attaches to the case of the unfortu-
nate female. In other instances, the victims of self-inflicted
disease, when restored to health, are thrown upon their own
responsibility. The health and improved condition they have
gained form no necessary preparation for the unavoidable issue
of renewed vicious indulgence. The lesson which teaches the
connection of vice and suffering has been brought home to per-
sonal experience; on this may be grounded an exhortation and
appeal to a mind consciously awakened to see the nearness and
magnitude of a danger hitherto little appreciated; and the
conviction which springs from these truths is happily found to be
not always unavailing. But the restoration to health of the
female is the very condition of the resumption of her nefarious
occupation, and qualified again, as she is, to this resumption, her
necessities impel her. She may feel the sense of responsibility
keenly ; may weep over the past experience of her sorrows; may
shudder at the prospect the future offers to her; but we have
qualified her to tread the path she trode before ; and that thorny
path, if she would live, she must tread again. Now to warn,
exhort, dissuade from evil in such circumstances, if that be all
we do, is little better than hypocrisy, and means little else than
reproach. . And we see ourselves reduced to this extremity, that.
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either we must act in a way outrageous to humane feelings, or by
our silence, though accompanied with inexpressible pain, seem
to countenance a course which we abhor. It may be worth
while to illustrate this point by way of analogy. Those who
suffer injuries in following occupations and trades are humanely
cared for, and treated at public expense, or by private bounty.
When the endeavour fails to restore a useful member of society
to his place and functions, a debt is paid to the unfortunate, and
compassionate feeling is satisfied. 1f the result be more fortu-
nate, a benefit is conferred in the restoration of a useful member
to society. Suppose, however, that a society of mistaken philan-
thropists should follow an army to cure the wounded of the enemy,
and to restore them to their friends again to fight against the coun-
try of their benefactors, this conduct would be absurd, and the
humanity of it would be lost sight of in the contempt and scorn,
or direct opposition, which would be turned against so unwise
and unpatriotic a procedure. Or again, imagine a state of civil
disorganization, where thieves and burglars should often meet in
conflict a feeble police, and where wounds and severe injuries
were frequent. Imagine further, that a benevolent society were
constituted to shelter, provide for, and cure these lawless com-
batants, and when cured, to dismiss them to pursue their disorderly
life, would not the act of humanity be forgotten in the indignation
felt against those who evaded the law, harboured, aided, and
encouraged the disturbers of the peace, the enemies of the public
safety? But these fictitious cases are similar in principle to the
institution which should simply take charge of the prostitute,
when unable to follow her unlawful occupation, feed, clothe,
shelter, cure her; and then as soon as fit to resume them,
dismiss her to fall again upon her evil practices. Hence, the
conclusion scems just and reasonable. Let there be simply a
dispensary or hospital opened, provided with necessaries and
the requisite attendants, for the reception and cure of women
who live by prostitution, and become diseased by following this
mode of life, where shelter, care, and cure, are all gratuitous,
and the condition of obtaining the advantage of them is the
attendance, or residence of the applicant; let the plan be as
remote from the system of continental Europe,—registration,
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domiciliary visits, compulsory inspection, and medication,—as
possible, and as consistent with the liberty of the subject and the
protection afforded by law as can be desired, still there attaches
to the modified scheme a character, the vices of which exclude
it from the category of legal institutions, and bid away from it
the cold approval the moralist and philanthropist would feel
disposed at first sight to bestow upon it.

But it is not alone by an appeal to fictitious analogies, or by
the assertion of undeniable principles, that we reach this con-
clusion. Tried by practical application, the Institution, and the
associations it provokes, challenges only reprobation. This
point was put forward in reference to the establishment set on
foot at this place, and I desire it should be pointedly mentioned,
that nothing has appeared in public to lead to the belief that,
though the “ Lock-hospital” at Kurrachee was abolished, yet
similar establishments do not exist at Poona and Belgaum to
this hour. The remarks to be repeated here, therefore, have a
living interest at this moment. Were it otherwise, yet their
repetition is desirable ; for it seems as if most minds never con-
templated any other means of abating the evils of venereal disease
amongst troops except the establishment of “ Lock-hospitals,” and
the proposal is continually coming to view, put forward it is be-
lieved, by men who not only know nothing better, but have never
heard of any other plan or possibility of dealing with an admitted
evil, a detriment, and reproach. Speaking in regard to the
establishment of a venereal dispensary at this place, it was said,—
These things are done not in accordance with any known law, but
in opposition to it. Women of disreputable character, the law
enjoins, should be expelled from Cantonment; but this is not
done. They are countenanced and permitted to remain. When
sick they are lodged, fed, and receive care and medicine, at the
public expense, as if they were valuable members of the com-
munity or servants of the State. And what a contrast do the indus-
trious and decent inhabitants, as respects their treatment or the
neglect of their necessities, afford! It was proposed to take their
school from them for the accommodation of their vicious neigh-
bours. When sick, what care do they receive ? A few applicants,
and an occasional inmate of the female sex are seen at the General
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Hospital; but let returns of all the hospitals in Sind be called
for, excepting at the same time the patients in jail, and perhape
not half a dozen will be found. Again, I have attended, in the
dwellings of the Native poor, women in child-birth, some of whom
I am as certain as one can be in such matters, but for help must
have died, and some of whom earlier relief would have saved
from death ; but who ever heard in the Provinces, and only lately
at the Presidency, of a Maternity ITospital, an institution than
which few could be more desirable, and none bear a higher stamp
of Christian philanthropy? In plain terms, and this statement
in its general extent cannot be denied, the vicious, whom law
religion and morality condemn, receive indulgence protection
and support in their necessities from the public money; while
the honest industrious respectable, however necessitous, are not
thought of, or viewed with unconcern apathy or contempt.

If we enquire what effects such a practice is likely to have on the
minds of others, we shall find it far from salutary. The woman
is encouraged and confirmed in her evil courses. The soldiers
are countenanced in crime; and if they contract disease, will be
apt enough to reproach the Government which has held out a
false hope of immunity. Decent inhabitants cannot but be
perplexed when they think that a Government, which in principle
approves of honesty and industry, should yet make its special
favorites, the impure, the corrupt, the disorderly; and in their
bewilderment, they will probably lose what little hold on their
confidence and affection, as nature and duty teach them, the
rulers of the country are entitled to and enjoy. Nor is it
impossible that the parents of Christian youth in the cantonments
look with dread on an establishment, where the modesty of
tender years may be endangered, and vicious habits contracted
under sanction of authority.

But as respects the soldier, who rejoices not in his improved
condition of late years ? Who is there who sympathizes not with
every regulation directed to his elevation and well-being, as a
man and as a Christian? And not a little has been done, and
with no little effect in late years. The schools in regiments; the
ten years’ enlistment bill; good-conduct badges and pay, all
indicate the same purport, and tend to realize the same desirable
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result. All address themselves to his capabilities of improve-
ment and moral elevation, and all are intended, by bettering the
condition of the soldier, to raise the character of the service,
facilitate the supply of men to constitute an armed force, and
to make that force when constituted more valuable and efficient.
Now, the institution under review, is not in harmony with these
regulations and usages. It does not facilitate their action, but is
opposed to them and detrimental. The dissolute soldier, the man
under the tyranny of lust, is the discontented, needy, dishonest,
drunken, untruthful, quarrelsome, disobedient, and negligent
soldier ; and this institution is designed for men like these, or will
make men like these. The good can have no benefit by it.
Their concern with it is, to deplore its existence, and regard it
with alarm and abhorrence. It is therefore the antagonist of the
school, the church, the reading-room, the play-ground, and
everything, which is brought into use or may be brought into
use, to make the soldier an instructed, a contented, and a happier
man. [ can conceive the incredulity with which those who
best love the soldier, and most earnestly, consistently, and
successfully seek his amelioration, would hear of an institution
like this being organized in these times (May 1858) and at this
time of day; but I cannot conceive the horror with which
many would receive the evidences of its existence.

If it should be asked, how then deal with the offenders in
the bazars of this class? The answer is,—as the law directs.
Expulsion is that law. If it be objected, that this is cruel, that
evils will follow it, as well might it in any case be said that
justice is cruel, or the law, tyranny. Execution of the law occa-
sions distress, gives rise to evils; but execution is not a daily
office, and it is enforced that greater distress and greater evils
 may be anticipated. And as for evils to come, the fallacy is
easily exposed. We must not do evil that good may come, is
an admitted truth ; as we must not do good lest evil may arise,
is an oft-enacted fallacy. The good in the latter case is positive,
the evil only contingent; and if the evil comes, for every wrong
and for every evil there is a remedy. The course therefore is
plainly marked, and if we believe in a moral Governor of this
world, who delights in goodness, we cannot refuse to acknowledge,

M3
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that in this very faith, he has given us ample encouragement to
prosecute what is good, and just reason to think that he will
favour the good and set his face against all that is evil.

It has been already shown how repugnant this establishment
is to law, religion, and morals, and it is not meant to recur to
that view of the subject. But to cut off all objections, if there
must be an institution for the care of the prostitutes, it is
desirable to indicate the principles on which it might be legally
founded, and honorably conducted. Examples of institutions of
this kind are seen in Great Britain and Ireland; and the great
Scott, the commentator, was chaplain of the London Lock Hos-
pital. These institutions are signalized by the aspect of reform
of character as much as by that of punishment. The law does
not forego its claim to deal with prostitutes as criminals; but
religion steps in and deals with them, and tries to make them
penitents. By the various names of Magdalene Asylums, Lock
Hospitals, Penitentiaries, and such like, these houses of correc-
tion are known, and the objects common to all are, by sobriety,
cleanliness, and medical assistance, by a regular series of labour,
by solitary confinement during the intervals of work, and by
religious instruction, to preserve and amend the health of the
offenders, to inure them to habits of industry, to guard them
from pernicious company, to accustom them to reflection, and to
teach them the principles and practices of moral and social duty.
Institutions like these are within the bounds of law, are approved
by reason, and sanctioned by religion. Institutions, with attributes
like these, are schools or churches as well as jails. But to
aggregate prostitutes in a public building and give them public
support, where no such attributes hallow the scene, is to consti-
tute neither a church, nor a school, nor a jail, but a brothel.

Another letter by way of supplement was afterwards forward-
ed. In this, I took occasion to quote the recorded opinions, or,
in one instance, oral testimony of Lord F. FitzClarence, Sir Bartle
Frere, General Jacob, Colonel Edwardes, and Sir John Law-
rence, on the subject in question, and this weight of authority
was thrown into the scale which bore the condemnation of the
Lock Hospital system. Lord F. FitzClarence, through the
Adjutant General, announces his views thus, “I am directed to
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intimate that, after giving the whole subject his best attention,
His Excellency concurs with his predecessors in command of
the Army, that police measures for preventing the infection of
the soldier with the venereal disease cannot be carried further
than therein ordered [this alludes to orders for expulsion] with-
out involving the certain degradation and oppression of many
women of respectable character and occasioning other evils,
which, in His Lordship’s opinion, would be much greatet than
that which it is the object to remedy.” General Jacob, amongst
other remarks, makes the following: “ I would not interfere with
these women in any way, and although it might be good policy
to provide dispensaries or hospitals, to which such persons
might resort if they chose, there should be none specially set
apart for them.” “The proper and only wise method of reducing
this disease is to improve the condition,—the state of moral being,
—of those who resort to these women. Coercion of every kind
always increased these evils. Moral forces alone are of any
value.” He adds, speaking of the Sindh Horsemen: ¢ The
elder, graver, and better part of the soldiers, seven-eighths of the
whole number probably have their families here, and do not
resort to public women, except when they employ them at
nautches, &c. &c.”” Colonel Edwardes and Sir John Lawrence
both concur in the propriety of expulsion of prostitutes, and
signalize the restriction on marriage amongst the English troops
as a great evil and hardship, and assert that married men are the
better soldiers, and women and children no impediment in time
of service, as they are left in Cantonments.

To this weight of authority, I would add one or tWo facts.
The fourth Company of Reserve Artillery at present stationed
here (1858), I have had charge of for fourteen months, and
the strength, inclusive of men attached from other companies at
Hydrabad and Shikarpore, has been the average of 107 men.
Of primary cases of venereal affection, there have been treated
13, which by calculation gives for 1000 men per mensem for one
year 111 cases. I have had charge also of the Depot, 1st Fusi-
liers, for nearly 19 months. Of these months, I omit the first, as
it represents the whole Regiment not the Depot. The strength
for these months is 95, as in that time about 150 recruits passed
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through. The primary venereal affections in these 18 months
are 20; which by calculation would give per 1,000 men per
mensem in the year, cases 140. The mean of the Artillery and
Fusiliers is 125, which divided by 12 for 12 months, gives an
average of admissions per mensem in an European Regiment,
-1000 strong, of 10} nearly. I served for five years with a Native
Regiment, the lst Grenadiers, an abstract of the returns of
which, I have now before me. The strength was 781 per annum,
the number of primary venereal affections amongst the privates
(there was not one amongst the Native Officers) was 77, the
annual average was therefore 15. This by calculation for 1,000
men gives admissions 19 per annum, and per mensem 1.
When we compare therefore the condition of an European Regi-
ment and ofa Native Regiment in this matter of venereal infection,
the Native Regiment appears to a greater advantage by five
times over, than the European. And it will be extremely diffi-
cult to find any satisfactory explanation of this deplorable fact,
other than that in the European Regiment, marriage is restricted
and widows unkindly used; whereas, in the Native Regiment,
marriage is free, and the Native soldiers’ family generously
treated. ' '

It was already stated that these representations were followed
by the destruction of the ill-featured institution, which was set
up here. But whether its congeners at Poona and Belgaum,

*shared the same fate, has never, I believe, been made public.
If these exist, the reasons urged are as applicable to them, as
they were pertinent to the instance which gave rise to them.
But the subject would be imperfect indeed, if we stopped here.
The system is called for, it is not said wisely called for, because
of the deep pervading power of the sexual passion, and the evils
which arise from its promiscuous indulgence. Now the wisest
law that ever was promulgated on this subject, the only one
which deals a deadly blow at the heart of the vicious and
debasing crime in question, is the simple one—* Let every man
have his own wife, and every woman her own husband.” How
complex, how difficult, how unavailing all other legislation on
the subject except this! And this how plain, how obvious,
how admirable! This law, however, has been set aside. There
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has been wailing in families, and immorality in public places,
becadse this law has been set aside. The British public, though
late, has recognized the fact, and sympathizes with those who
are sufferers by it. The Government will not overstep public
feeling but concentrate its action, and gain merited applause if it
lends ear to a law which should never have been violated. But
the marriage of the soldiers will entail additional expense on the
public? If it be so,—and this may on a comprehensive view be
doubted,—let the public know why, and it will not complain.
Besides, does any one think that the pay of the soldier is ever
to continue at the venerable 13 pence a day? Sir Archibald
Alison has publicly stated his opinion, that the soldier’s pay
ought to be 20 pence a day. With changed times, is everything
to change but the soldier, his pay, his prospects, his happiness ?
I conclude then that these two principles, of the repression, not
recognition of prostitution; and of the permission, not restric-
tion of marriage, amongst the European soldiers in India,
indicate clearly what is needed in the way of Christian and public
duty, and what is best for the elevation of the soldier, as respects
morality, health, happiness, and efficiency for the public service.
And I add my conviction that this, the true remedy, bounty to
the soldier, not the prostitute, will, whenever applied, declare
itself in its simplicity, perfect propriety, efficiency for the end
desired, and the many priceless advantages it will bring if its
train.

In the year 1851, it occurred to me to be engaged, in conjunc-
tion with others, one of them the superintending Engineer of the
Province, in devising the plan of a Lunatic Asylum for Kurrachee.
It then appeared how vague were existing opinions on the sub-
ject of space in buildings, and how little information was available
from any source to satisfy the enquirer. The subject occupied
attention. Sir Charles Napier had wisely insisted on having
hospitals and barracks greatly larger than those heretofore in use ;
but the principle or rule, to guide to the determination of what
the actual space should be, was not to be found. Sir Charles
particularly desired height, and had no better reason to assign
for the preference than that the doctors would no longer be able
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to stuff their patients into the corners of the hospitals. This was
sometimes jocularly, or perhaps seriously, met by the statement,
that we had a tall column of air in dead wells, yet the air some-
times was fatal to those who descended into them. Dr. D. B.
Reid had recommended 1,500 cubic feet per man, but this,
almost by common consent, was declared an extravagance. In
April 1852, it became my duty to make a special report on the
jail at this place. The space allowed for patients was very small,
and seemed to have been really productive of very bad effects.
It was remarked—“It has not been hitherto sufficiently con-
sidered that a man in 24 hours must breathe 300 cubic feet of
fresh air or sicken. Were he confined in a space of this extent,
without the access of new air, the process of vitiation must
commence with the first respiration, and the man could not live
in health and vigour for 24 hours. Hence the necessity of
spacious accommodation, and of free ventilation, without due
observance of which health cannot be maintained, disease will be
aggravated, and life itself destroyed. In Eurepe, a space from
three to five times exceeding that mentioned, or from 1000 to
1500 cubic feet, together with good ventilation, is judged suitable
as an allowance for each individual, in any establishment per-
manently occupied, and the air of which is liable to constant
vitiation. And it might be easily shown that the conditions
obtaining in hot climates render desirable an increase and not a
diminution of this allowance.” This, however, did not escape
without what was meant perhaps as correction, but looked like
animadversion. It was ohserved—* In reference to Dr. Grier-
son’s special Report on the Kurrachee Jail, the Board direct me
to remark that, though the number of cubic feet of air necessary
to be respired in 24 hours by a single individual be stated at a
moderate amount, they are of opinion that officer rather exceeds
when he talks of 1000 or 1500 cubic feet, together with good
ventilation, being considered suitable as an allowance for each
individual in any, establishment permanently occupied, and
the air of which is liable to contract vitiation. At least in
practice it is not so, for even in the Metropolitan Hospitals of
London, Dublin, and Edinburgh, in the Provincial Hospitals of
all England, and in the General Hospitals, Naval and Military, of
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the British Government, the allowance is under 1000 feet ; while
to British soldiers in barracks at home, and in temperate
climates, the allowance is 450 to 500 cubic feet, increased in
tropical countries in Hospitals to 650 or 700 feet. 1000 feet in
Barracks and 1500 in Hospitals, is as much as could be desired
for each European even in the Tropics.” The force of the
concluding sentence here, it is presumed, depends on the assump-
tion that the want of the Native in respect of air is less than that
of the European. Natives generally want less, as pay for instance,
and possibly they may want less atmospheric air; but the fact,
I think, has not yet been determined by experiment. This
recusancy on the part of the Medical Board is not to be won-
dered at. Opinions grew very slowly on this subject, and perhaps
have not yet reached their maturity. Lavoisier, whose merits are
so well known, in the end of last century, pronounced the air
required in respiration for one man in 24 hours to be 120 cubic
feet. Sir G. Blane, in the beginning of Yhe present century,
named 600 cubic feet in Hospitals as a minimum, and thought
1000 not too much. Dr. Bostock in 1826, quotes with approba-
tion this conclusion, the former had embraced. Inthe year 1833,
Begin* assigns 20 cubic métres as the volume of air calculated
for fever cases in Hospital, and the equivalent of this in English
cubic feet is a space of 700 cubic feet; but when he gives the
dimensions which should characterize the hospital he approves
of, he seems to raise to 1000 cubic feet this amount of space.
About 1844, Dr. D. B. Reid recommended 1500 cubic feet, and
there opinion in England seems at present to halt. However,
the authorities of King’s College, London, did not adopt that
standard, but allow for each patient a minimum of 1800 cubic
feet, and a maximum of 2400 cubic feet. Besides this diversity
and gradual development of views, confusion of thought was
occasioned by the connection subsisting between space and
ventilation. In the progress of knowledge events lag behind.
Principles always precede their practical application, and even
when more enlarged notions of the necessity of increased space
began to prevail, there were very strong objections entertained

®In the Dictionaire de Médecine et de Clhirurgie Pratique, under the
article ¢ Hoapital.”
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to pulling down small, and then erecting new and suitable, build-
ings. The intention of this increase, it was allowed, was to
give fresh air; and this intention it was sought to accomplish
not by increase of space within, but by means of better ventilation
from without. Yet no attempt was made to determine in what
relation space and ventilation stood to each other. Again, in
India it was often said, rules like these apply in Europe, where
buildings are shut up on account of climate, but with us buildings
are almost always open, are thus ventilated at all times, and
the increase of space demanded in Europe is not requisite. To
this argument no effectual answer was forthcoming.

It was in the same year (1852), that I was under the necessity
of considering the question again. The occasion was this. I
was called on by the Medical Board to report my experience and
opinion of the station of Colaba as affecting health, and especially
the health of European troops. The subject of space in barracks
and accommodationffell thus to be specially adverted to, and it
was sought to attain some definite notion, which should assign a
just limit to precepts hitherto apparently arbitrary.

In my reply, therefore, in October 1852, I wrote thus—* Ac-
commodation is highly important for troops. Besides protection
from the various changes of the weather, space and ventilation
demand more attention than they have hitherto usually received.
The amount of space allowed to troops on Colaba is not
known; but though recently enlarged, it may be presumed, if
one judges by the views very prevalent, to be defective still.
It cannot be inopportune at any rate to say a few words on the
subject. Pneumatic chemistry seems to have been long cultivated
before chemists saw the relation it bore to space in dwellings
and ventilation; and the mode of estimating these, which is
perhaps the best, is of very late introduction. Dr. Bostock,
who criticises with great care the experiments on respiration
made before he published, was aware of the relation alluded to;
but contented himself too easily by giving an approval of Sir
G. Blanc’s estimate of 600 cubic feet of space for every man.
This allowance is about twice the amount of air a man respires
in 24 hours. Dr. Reid, when he published about eight years
ago, recommended from three to five times the amount in cubic
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feet of the air respired, that is, from 1000 to 1500 cubic feet. And
it has been very lately announced, that the Hospital of King’s
College, London, is to have wards to contain 14 beds with a
minimum_of 2,400 cubic feet for each patient. These numbers
represent 9 times and 12 times respectively, the amount of air
respired in 24 hours. It will give perhaps a clearer conception
of these differences to state, that a space 84 feet in length,
breadth, and height, contains a little more than 600 cubic feet.
Ten feet in the dimensions mentioned contain 1000 cubic feet;
twelve and one-sixth in the same way give 1,800 cubic feet. For
2,400 cubic feet the space must measure, in the three dimensions
nearly 134 feet, and for 3000, almost 14} feet. Two modes have
been adopted for estimating the space required for each individual.
Finding the amount of air respired, it has been multiplied a
given number of times, and the product according to the multi-
plier assumed is the space required. Thus a late writer* states
as follows:—“In the process of respiration a full grown man
draws into his chest about 20 cubic inches of air, only one-fifth
of this is oxygen; and nearly one-half of this oxygen is converted
into carbonic acid. Now, allowing fifteen inspirations per minute,
for a man, he will vitiate about 300 cubic inches or nearly
one-sixth of a cubic foot of atmospheric air, and this by
mingling, as it escapes, with several times as much, renders at
least two cubig feet of air unfit for respiration.” This estimate
gives air respired in 24 hours 250 cubic feet; and this multiplied
by 12, the number stated, viz. 3 X ~==2,is 3000 cubic feet. The
other mode is to find the amount of carbon respired in 24 hours :
to calculate the oxygen this requires to convert it into carbonic
acid, and to determine from this the quantity of pure air necessary
to be respired in order to supply the requisite amount. Thus the
same writer says—* From a comparison made by Professor Miller
of King’s College, of the results of numerous experiments, it ap-
pears that 2 man of ordinary stature consumes in the course of
24 hours 9 oz. troy of carbon ; that the heat generated is sufficient
to boil away 8 lbs. of water; that the consumption of oxygen in
this process is equal to 24 oz., or 19'4 cubic feet; that the quan-
tity of air vitiated amounts to 972 cubic feet, and the product in

* Tomlinson on Warming and Ventilation, London, 1850.
M4
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carbonic acid to 33 ounces.” By the quantity of air vitiated
here is meant the amount from which the oxygen is wholly
withdrawn, which is just five times the oxygen consumed. But
the quantity of air respired is twice as much ; for only one-half
the oxygen inspired is consumed during each respiration. The
air respired, therefore, by this mode of calculation, is nearly 200
cubic feet in24 hours. Now 9 times this amount is 1,800 gubic
feet ; and 12 times the same amount is 2,400 cubic feet; and these
are precisely the results as they were most probably the data used
in determining the construction of the new Hospital of King’s
College, and they approximate pretty closely to those found by
the other method before explained.

“ These are the rules for guidance on a subject scarcely yet
fixed on settled principles, and which when better understood
will create a demand for yet greater space in buildings. It
remains, however, to inquire how far they are consistent with
propriety and suitable to the end in view. The carbonic acid,
being the most abundant of the noxious products thrown off in
respiration and pnost easily measured, is taken as the basis of the
calculations regarding space and ventilation. The mean amount

of carbonic acid in ordinary atmospheric air is about -

or ‘0005. The amount in air expired is about ;; or -083, and

in air vitiated to this degree combustion ceases, and plants and
animals cannot live long. Practically, then, it may be assumed

that respired air contains ‘:6 or °1 of carbonic acid, and this must

be diluted ten times to make the air safe. Thus 'nlE =

15 or ‘01, and this again divided by 10 or ;3 <+ 2 = ;. or 001,
gives the amount of ventilation needed to reduce the air to that
state of purity that only 1 more of carbonic acid should be
added to the air; when it would be represented by ‘0015
instead of ‘0005. Observing this rule, and taking 300 cubic
feet to represent the quantity of air respired in 24 hours, to
dilute it ten times, it must be mixed with ten times the same bulk,
or converted into 3000 cubic feet, the space to be allowed for one
individual. But if it is wished to keep up a pure air, it must be
mixed with ten times this bulk again, or 30,000 cubic feet, which
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shows the ventilation needed to maintain an atmosphere nearly
pure. In other wards, there must be admitted into the space of
3,000 cubic feet nearly 21 cubic feet per minute of fresh air by ven-
tilation, if the individual confined’in it is to breathe an atmosphere -

which shall contain only ;5 part more of carbonic acid than the

air he breathes originally contained. Or again, 300 cubic feet,
3,000 cubic feet, and 30,000 cubic feet, mark the requirements of
one individual, in 24 hours, for respiration, space, and ventilation,
respectively.”

These are the conditions necessary to maintain a pure air
according to the data made use of. There are, however, other
facts to be adverted to, which, wherever they exist, and some of
them always exist, render still more imperative the claims put
forth for space and ventilation. These it is not needful to
illustrate at length. The enumeration of them will suffice. They
are—a humid air, high temperature, the privation of oxygen in
respired air, as well as and nearly equivalent to the vitiation by
carbonic acid gas, and lastly the watery vapour laden with
offensive animal matter exhaled from the skin and lungs during
respiration. The last of these especially is important. It has
been stated that * the odour of the air at the top of the ventilator
of a crowded room is of so noxious a character that it is dangerous
to be exposed to it even for a short time. I the air be passed
through pure water, the water soon exhibits all the phenomena
of putrifactive fermentation.” To the same also is due much of
the effect described in the following quotation :—* In the houses
of the poorer classes in Russia, where the windows are single,
and a number of persons occupy a small stove-heated room, a
thick icy crust forms on the inside of the windows during frosty
weather, arising from the condensation of the breath, perspiration,
and the aqueous fumes of candles, and of the stove, &c. When
a thaw comes on, the icy crust is converted into water and a
deleterious principle is disengaged, which produces effects similar
to those arising from fumes of charcoal. Persons so affected
are immediately carried into the open air, and placed in the snow,
with very little clothing, the temples and the region of the
stomach are well rubbed with snow, and cold water is poured
down their throats and the friction is continued until the livid
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hue of the skin disappears, and the natural colour is restored.”
With these effects we may contrast those of a purer air. For
instance, a manufacturer puts a ventilating fan in his factory to
remedy the evils of a highly-vitiated air. The result is, the
people apply for higher wages, because their appetites are keener,
and they require more food. The Veterinary Surgeons recom-
mend ventilation for stables, and the annual saving to the British
Government is £10,000 per annum. The effects of condensed
air are very similar, and perhaps for the same reason, that more
oxygen is breathed, under circumstances favourable in other
respects, to the healthy functions of the body. There is felt a
pleasant sensation in the chest, there is increased vigour of body
and of mind with improved condition of some diseased states, and
more effective performance of some healthy actions.

These considerations, with others, which need not be adduced,
occasion reasonable apprehension, that many evils in Barracks and
Hospitals accrue to the men from want of space and ventilation.
And if, in any place as in Colaba, other injurious influences are
also at work, the respective effects of each separate cause are
aggravated by reciprocal reaction.

. Passing on now in the progress of events, and the history of
opinion, I extract from a public document, namely, “ Budget of
Public Works of the Presidency of Bombay, 1857-1858,” dated
April 15th, 1857, the following—* The desirableness of establish-
ing some general rule for fixing the amount of space to be set
apart for each man in the hospitals of European troops of this
Presidency was, in the beginning of 1853, brought under the
consideration of Government by the late Lord Frederick Fitz-
Clarence. His Lordship considered it of great importance that a
fixed rule on this subject should be adopted and enforced, in

“order to prevent over-crowding in hospitals, and also to enable
the medical authorities to know at all times with correctness the
amount of suitable accommodation available for troops.”

“ After consulting the Medical Board on the subject thig
Government, in accordance with the Board’s recommendation,
decided that 1800 cubic feet per man should be made the sta.nd~
ard in the hospitals of the Bombay Presidency.”
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“Subsequent to the adoption of the above standard, the
Commander-in-Chief pointed out that nearly every European
and Military Hospital in this Presidency was deficient in accom-
modation and required to be considerably enlarged. In this
opinion, which was supported by the Medical Board, the local
Government fully concurred.”

With the affirmation of this rule, if it may so be called, which
indicates a slight advance in the opinion of the Medical Board
upon that before alluded to, the matter rests. Lord F. Fitz-
* Clarence died in 1854, and in 1857 the Public Works were
suspended ; and in this breathing time it is important to inquire
whether the decision come to by Government be adequate to the
necessity of the case. In the first place. no mention is made of
barracks, and it is presumed the space of 1,800 cubic feet was
not meant to be allowed in barracks. If then this amount of
space be barely sufficient for hospitals and less be allowed in
barracks, then, to say nothing of ordinary occasions, whenever the
weather or other cause constrains men to occupy the barracks
more than usual, or a greater number of men than usual are put
into barracks, the space is too little, and health must suffer.
But for hospitals even, the space is insufficient. Did this opinion
rest simply on my own decision of the question, however firmly
and in good faith I might hold it, still I might hesitate to give it
prominence ; but it happens that I can adduce authority which
will command respect. It was shown before that space and
ventilation are inseparably connected, and it would not be possible
to give dimensions to a building, as a habitation for living
beings, which should obviate the necessity of ventilation, in
other words, renewal of the air of the interior, which supplies
the inmates with air for respiration. It is evident also that for
health in buildings just in proportion as space is small, so is the
need of ventilation greater. Now when 1,800 cubic feet is
decided on as the space in hospitals, there is no provision for
ventilation, and no one is in condition to say, that ventilation is
duly performed. Itis left to the operation of doors, windows,
and some few apertures in the roof, or elsewhere, and to the
action of the outer air, which of course daily, perhaps hourly,
varies, as the temperature, force, and direction of the winds vary.
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It cannot be denied then, that where ventilation is so uncertain
and may altogether fail, as in calm weather it must, the greatest
limits of space are very necessary. And it will appear yet more
evident, when the matter is put in another light. In the British
and Foreign Medico- Chirurgical Review for April 1860, in the
article on the Site and Construction of Hospitals, when the
reviewer treats of ventilation, he says—* The French Hospitals
contracted for a supply of 2,220 cubic feet of air per bed per
hour;” but,—“To give,” says Dr. Sutherland, “the air of a
ward the highest degree of freshness, the amount of air passing
through it should be at least double the amount required by the
French Hospital contracts, or about four thousand cubic feet per
bed per hour.”

We shall suppose, then, as we have reason to do, that the
wards here spoken of allow 1,000 cubic feet per man; let us next
convert the hourly supply into that of 24 hours, which conversion
gives for the French hospitals 53,280 cubic feet per diem, and
for the proper amount, nearly double, as Dr. Sutherland says,
96,000 cubic feet per diem. These sums bear to 1,000, the cubic
space per man, the proportion of 1 to 53 and of 1 to 96; that is,
in the former case the air must be renewed ﬁfty-three times, and
in the latter ninety-six times perdiem. But what it is important
to observe is this, that were the space in the French hospitals
doubled, or made 2,000 cubic feet instead of 1,000 cubic feet,
then, though the renewal of the air be half the number of times
only, yet the purity of the air in either case would be the same.
And the reason is not obscure, for the air of the smaller hospital
is contaminated twice as much and requires twice as much ven-
tilation, that is, renewal, to maintain the same degree of purity.
Observe again, for confirmation of this fact, that it is the same
amount of air in either case which is needed for ventilation. The
difference consists only in the rapidity, or number of times, with
which air equal in amount to the contained air, is transmitted
through the hospitals. Now if the hospital with the space of
1,000 cubic feet per man, requires 96,000 cubic feet of new air per
diem per man, or necessitates the renewal or change of the air
ninety-six times, the hospital with space per man of 1,800 cubic
feet requires only 53,333; foras 1,000 ; 96,000::1 : 96; and as
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1,800 : 96,000::1 : 53,333 ; and what immediately concerns the
result of this investigation, as 3,000 : 96,000::1 : 32. Itfollows,
therefore, that the hospital with space of 1,000 cubic feet per man
must have new air ninety-six times a day ; that whose space is
1,800 cubic feet, fifty-three times a day ; that whose space is 3,000
cubic feet only, thirty-two times a day. The first is possible only
by the aid of strong mechanical means; the second would require
probably less expenditure of force, and would not be independent
ofit; and the third only approaches the conditions, which would
probably make natural spontaneous ventilation effective to main-
tain the purity of the interior air. The conclusion is that for Indian
Barracks and Hospitals, if they must be built, and the latter it is
presumed must be built, 1,800 cubic feet, unless in conjunction
with artificial ventilation, is greatly too little; and that two
alternatives offer themselves to remedy the defect, either to
enlarge the space, or to employ artificial ventilation.

It has been perhaps noticed, but may with propriety be
pointedly referred to, that provided, as is probable, Dr. Suther-
land’s calculation proceeds on the datum of a space of 1,000
cubic feet per man, the conclusion he comes to agrees well with
that which was stated in the foregoing part of this paper; for
1,000 x 96,000=96,000,000 differs but little in such a calcula-
tion from 3,000 x 30,000=90,000,000. Add but 2,000 cubic
feet to the ventilation in the latter case, that is, make the 30,000
32,000, and the result is precisely the same. This is the more
satisfactory as the aim of both calculations was identical. This
design he announced to be—* To give the air of a ward the highest
degree of freshness ;”” and in the foregoing pages, it was said,—
“There must be admitted into the space of 3,000 cubic feet nearly
21 cubic feet per minute of fresh air by ventilation, if the in-
dividual confined in it is to breathe an atmosphere which shall
contain only three times more of carbonic acid than the air he
breathes originally contained.” The only sound principle in the
question is the maintenance of a pure air. Data may differ,
calculations may reach the same result by different ways, but
if the ultimate end be not a pure air, nothing is right—nothing
thoroughly effective. And it is to be borne in mind, when the
means to accomplish this end are considered, that space and
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ventilation bear an inverse ratio to each other, that as space
increases ventilation becomes less, and that they may reciprocally
bear that relation to each other when ventilation shall become
easy, or perhaps natural and spontaneous.

One who reflects carefully on these things, who sees the
direction they point to, and would wish to realize in practice
facts of speculations like these, would be wholly destitute of
foresight, if he did not anticipate an objection which will be
immediately raised. It will be said, the increase of space you
require is enormous ; the expense would double that of the erec- -
tion of the present hospitals and barracks. This view of the
question may be admitted. Probably indeed the truth of it
cannot be disputed. Butit may be urged that this view presents
but one side of account. There is another, which it is the duty
of professional men to try to exhibit. Aguainst the expenditure
in money, we have to show the restoration of lessened vigour,
and vital energy; the removal of languor, lassitude, and dis-
content, and the diminution of impaired health, vitiated moral
tone, of disease often, and death not seldom, the results not
obvious to sense, undeniable in reason of the contaminated. air
of barracks and hospitals. But who shall estimate in money
value the difference between an army moral, and effective at all
points, and one debased in character, and deteriorated and in-
efficient in physical condition? There is yet another side of this
question, which appeals to the sensibilities of men. We demand
for men everywhere, we judge imperative for those whom we
would maintain in health, good and pure water, good and clean
food, and we are sympathized with, and it is considered a great
evil when matters are otherwise, and would be regarded a
monstrous, an intolerable grievance, to insist that impure and
bad water, bad and impure food, should be made use of. Here,
where matters are more patent to observation, and better under-
stood, the state of feeling corresponds at least in some degree to
the necessity, and it provides against, or exposes where they
exist, and removes, evils of this description. But air is more
necessary to man than even food and water ; and pure and good
air is as imperatively wanted as pure and good food or pure and
good water; nor is it in reason in any degree less unseemly,
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that men should content themselves with, or be constrained to
submit to, impurities of the one kind, any more than to those of
the other. If besides, the injury be taken into account, it is
perhaps just as great or greater in the instance of impurities of
the air than in those of food and water. The harmony of the
being and constitution of man with the physical conditions of
the world which surround him is so perfect, that nature cannot
be violated by ignorance, or artificial arrangements, without
injury, loss, and embarrasment; and we may safely repose that
confidence in that harmony which shall enable us to observe it
as a rule of duty; and if, in following it out in this instance, the
soldier receives the benefit of what best promotes his well-being,
as a man and as a moral and religious being, and amongst other
things of the purest air, the result it cannot be affirmed will be
inexpensive. The expenditure, however, will be the most pro-
fitable, the only suitable, well-laid out in performance of a solemn
duty, and in maintenance of the efficiency of that force which
gives security to the common interest, upholds the throne, main-
tains the administration of justice in mercy, and repels, if that
evil day should come, foreign invasion.

In the year 1843 I served on a Committee at this Statlon,
the object of which was to report on the conditions prejudicial to
health existing in Cantonments, and to point out remedies.
The analogy of this climate to that of the Persian coast was
pointed out, the existence of fever inferred as probable, the
peculiarity of this place in the limited quantity of rain was
dwelt on, and the necessity of peculiar care and assiduity in
sanitary matters enforced from this consideration. The reason
of appointing the Committee was the prevalence of sickness at the
time. A year of very great sickness and mortality followed
elsewhere in Sindh, and the sickness which existed here was,
perhaps on that account, less observed, and little or nothing
was effected for cleansing the cantonment. When first occu-
pied, Kurrachee was esteemed, and reported by Dr. Cahill,} an
intelligent observer, as peculiarly healthy. My own note of
the place, when I first landed here in November 1839, was,

® Kurrachee.
t Transactions Medical and Physical Society, Bombay, vol. 2nd, p. 210.
MO
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“ Kurrachee has now been occupied for upwards of twelve
months, and has acquired, though I think hardly with justice in
8o short a time, a reputation of peculiar salubrity.” It was
occupied in the year 1838. It lost this character, as is evident
from the formation of the committee before alluded to, but it was
not till 1846, that it was signalized by an outbreak of cholera
sudden and terrible, which gave it a bad eminence never to be
forgotten. Out of a force of 6,626 men bearing arms, almost
in equal numbers, Europeans and Natives, including women,
children, and native followers, the deaths in different hospitals
were 915, out of 1841 attacked by the disease, between June the
14th when it made its appearance, and July the 11th when it
ceased. In four days, from 15th to 18th inclusive, there were
admitted on an average 203, of whom on an average 110 died
daily. Two regiments suffered in an especial manner. In Her
Majesty’s 86th Regiment, out of 434 seized, of whom were
18 women, 5 children, and 1 native follower, 258 died, of whom
15 were women, 4 children, and 1 native follower. In the 1st
European Regiment (Fusiliers), there were 252 admissions, of
whom 6 were women, 6 children, 19 native followers; agd of
these died 103, being men 83, women 5, children 3, and native
followers 12. Cholera had prevailed sporadically for about 12
months previous, but before that time also had prevailed, but
never with such dread severity. Now passing all other cir-
cumstances without notice, and some of them are not un-
important, such as the dearth and scarcity of provisions at the
time, it is very desirable tha it should be distinctly known, as
Dr. Arnott informs us, that the state of camp and neighbourhood
at that time was most obnoxious, and as much neglected as if
medical police had never been heard of. In No. II., New
Series of Transactions of the Medicul and Physical Society of
Bombay, page 182, published in 1853, Dr. Arnott mentions
sources of disease common to all the Regiments then at the
station, and then he says: “ But there were others peculiar to the
position of the camp of Her Majesty’s 86th Regiment, and the
Bombay Fusiliers. They lay still further to the eastward, or
leeward of the other lines, and of the Suddur Bazar. Between
the latter and these camps was a large piece of bare waste ground,
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where all dead animals, the cleansings of necessaries, the sweep-
ings of streets, and where in fact most of the filth and offal of
the camp was deposited. The accumulation of putrid animal
and vegetable matters was enormous.” He states that the
Fusiliers had been too long encamped on the same ground, that
the tents were crowded, and the ventilation little attended to,
and then adds: “ Under these circumstances, there was certainly
enough if not to engender disease at least to encourage its
propagation and extension. And I have always viewed them as
accounting for the intensity of the attack in these two regiments.”
Had this fact been known to Dr. Carpenter,* he would have
found in it, it is presumed, a more efficient cause of this disaster
than even previous fatigue, and over-crowding, which no doubt,
the latter especially, were very prejudicial. His analysis of the
features of the case omits this scandalous impropriety, and is
somewhat inaccurate in other particulats; but his conclusion,
that corrupted air gave intensity to the malignant scourge, is
only more confirmed by the fact judiciously recorded by
Dr. Amott. Kurrachee in 1839 was healthy. In 1843 fever
prevgiled severely. A peculiarity elsewhere observed by others,
in situations where corrupted air infested the locality, or the
antecedents which generate it abounded, was very frequent in
Kurrachee in 1843. It was experienced amongst others by
myself. At meals principally, or immediately after, without
much warning, uncontrollable nausea and vomiting suddenly
appeared and quickly subsided, without other obvious de-
rangement of health, previous or subsequent. In 1846 the
unhealthiness of the place culminated as has been related ; but
frequent sickness and cholera in milder form prevailed after-
wards, especially in the years 1851 and 1852. In the former
year, in April, by the foresight and energy of Sir Bartle
Frere, then Commissioner in Sind, a committee of conservancy
was formed, and of this committee, in November of the same
year, I became secretary. The appointment of this committee
was the first step to sanitary improvements in Kurrachee. In
less than one month from its formation, the resolution for the
erection of furnaces was passed, at first only experimentally ; but
® Human Physiology, Ed. I'V., 1853, pp. 540—30.
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the existence of many of these erections now gives a feature
peculiar to itself, to Kurrachee, as respects the outskirts both of
the town and cantonments. In 1852, the practice of the inhuma-
tion of the waste aud filth of the jail, was carried out by the
committee, a practice which to this day beneficially continues.
The operations of the committee were limited and embarrased by
want of funds ; for available resources were yet small, and all the
suggestions of the committee could not be immediately embodied
in the material accomplishment of their designs. It was there-
fore reserved to Sir John Hall, c.B., on his visit to this place,
as Deputy Inspector General, in the early part of the year 1853,
to point out, as he did most forcibly, the unreformed nuisance
which had existed since 1846, and shed its baneful influence ever
since, though not with such awful virulence, as marked the
calamitous cholera of that year. By his report the interest of
Lord F. FitzClarence was roused, and thus a new and happy
impulse was given to sanitary improvements at Kurrachee. By
additional furnaces, by increased establishment of those employed
in the cleansing department, and by better supervision, the most
prominent evils were completely removed, and a system set
a going which rendered the reccurrence of them impossible. It
cannot be said that all is even now as it ought to be. But there
is a readiness to recognize defects, a great contrast to former
times, which defects consist principally in the yet too limited
establishment, and which, there is reason to hope, will be removed.

But little interest, it may be thought, attaches to a narrative
like this; perhaps even it may be judged by a severe censor,
that through partiality, and an overweening estimate of local
concerns, it is sought to give undue prominence to what does not
merit deliberate consideration. Let us, then, revert to the facts
already noticed. At first Kurrachee was healthy; gradually
the health of the place deteriorated ; and the year 1846 makes
it memorable as the theatre of one of the most calamitous
epidemics recorded in the annals of medicine or of history. Nor
was it till after the year 1852, that the place enjoyed an
immunity from yearly attacks of fever, and often of cholera.
But this is exactly the era of the sanitary reforms; and the
removal of obnoxious practices and nuisances is precisely



HEALTH OF EUROPEAN TROOPS, 37

simultaneous with the céssation of epidemic disease. No one
accustomed to investigate evidence can consider the history and
connection of these facts with due care, and avoid the inferences
that neglect of sanitary police and the presence of disease, and
cessation of disease, on the other hand, and attention to sanitary
police, which they fully establish, stand in this case, in the
relation of cause and effect, that it'is not hopeless to set limits
to the most virulent diseases, and that were due precautions,
such as science indicates and experience confirms, had recourse
to, life would be saved, much misery averted, and climates,
without changing character, would lose the terrors and dangers
which environ them, which impair the enjoyment of life, often
curtail it, and add incalculably to the expense of the Govern-
ment of the country. It must be admitted that this year,
contrary to expectation, cholera visited the place. It advanced
from the eastward, invaded several villages, appeared at the
harbour at Keeamaree, in the town and jail, and lastly in
cantonments. The incursion, however, was brief, the numbers
attacked limited, and the deaths few absolutely, and even more
so relatively to the actual amount of the developed disease.
There have been then seven years of exemption from the disease
with diminished sickness in other respects, and in the eighth year,
an attack which one cannot but characterize as mild, and this,
though it qualifies, yet cannot set aside, and scarcely, when we
make allowances for other circumstances, invalidates the general
result.

This result certainly merits attention as an instance of the
effect of sanitary measures, and the good which ensues when
they are pursued on an adequate scale. And as before hinted,
this result, confirmed by experience, is indicated also by science.
The geologists, in some of their sketches, picture to us the naked
crust of the earth; then the disintegrated mountains; next the
decomposition of the fragments, thus freely exposed, by agen-
cies which operate on them. Plants spring up after this; and
the mixture of organized products with the inorganic, transforms
the sandy soil into fertile mould ; increase of vegetation goes on;
and lastly animals appear upon the scene. Now, in the earlier
stages of this process, and in all that we recognized then in the



38 SPECIAL CONSIDERATIONS ON THE

inorganic constituents of the earth and air, there is found nothing-
noxious to the life and health of animals. Organization after-
wards gives rise to new compounds and new products, and
when these, as waste refuse material, are accumulated in
neglected masses, in the process of reduction to simpler combi-
nations, the result of ordinary chemical affinities, when cessation
of vitality has left the organized structures an easy prey to them,
gaseous compounds are formed, prejudicial to health, and which
are capable, some of them, of a power passively or more actively
to extinguish life. Connected with this subject, in the report on
Colaba, I had occasion to observe: ¢ Earth, air, and water,
though viewed very differently in ancient and modern times,
are still the great elements, which influence man’s condition and
development, and the health he enjoys. They are simple,
harmless, beneficial in themselves. The necessities of vegetable
and animal life, the action of living properties, and the affinities
of organized products, resolve them into new combinations, and
some of these are highly injurious. It is the object of science
to disclose and unveil all evils of this kind, and of science
practically applied to obviate and remove them ; and a generous
confidence in the harmony of man’s condition with his duties
and enjoyments, ought to make us slow to believe that any
natural evil is beyond the control of science rightly directed, or
without a remedy, of which only lack of industry or of sagacity
may obstruct the discovery and the application. Nor when we
pass from the more tangible objects, comprised under these
divisions, to the consideration of the imponderables, heat, light,
and electricity, is there found any fact which renders this judg-
ment of nature and of science, which has been announced, visionary
or untrue.” Man received commandment to increase, multiply,
and fill the earth, and subdue it ; and more especially in regard
to that portion where his lot was cast, to dress and keep it; and
it is evident, that his success in compliance with the former part
of his obligation, is dependent on his diligence in the execution
of the latter part of his office. Nor is this true simply as respects
subsistence, but as respects health and well-being also. He
dresses the earth for food, but if he neglects to keep it, to return
to it what he takes from it, the accumulated waste materials.
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will accuse him, and punish him for neglect, and the earth
itself will fail to yield its increase. Thus uncultivated marshes
generate ague, torment and kill men;- but drained and cul-
tivated, they are beautiful, healthful, and produce food for man
and beast. The waste of animal matters, recrementitious products
of the arts, or decaying products of organization, left to diffuse
the noxious gases that arise from them into the air, contaminate
it, and affect the health, longevity, and productiveness of man;
teach him, if he will hear, how he has neglected his duty to the
earth, and himself, and warn him to dress the earth and keep it.
Towns and camps, where medical police has failed to remove
noxious matter, have often afforded proofs and illustrations of
this hurtful ignorance and prejudicial neglect of duty. Kurrachee
was an instance of this kind; and though, at this place, the
condition of agriculture, and the prejudices of the people in great
measure, rendered it impossible to return immediately to the
earth, for fertilizing purposes, the waste products of busy industry
and civilization, yet the partial compliance with the great primi-
tive commandment carried out by the inhumation of noxious
substances and their assimilation with the soil, and the dissipation
of their elements by incremation, and their transmission through
the air, to feed the vegetation they should come in contact with,
even these imperfect modes of freeing the station from impurities
have been attended with results most evident, efficient, and
satisfactory.

The chemist takes a small piece of rock, submits it to his
refined analysis, and ascertains with precision the ultimate com-
ponents of it, and their respective proportions. He knows then,
without further research, that he can affirm correctly what are the
ingredients of the mountain from which the fragment was
taken, of the chain of mountains to which the first belongs, of
other chains possibly, which stretch into other countries, or even
of those, perhaps, which etist in countries divided by the ocean
from that which afforded the specimen subjected to his analysis.
And however this may be, he is at least certainly in a condition to
declare, whenever a substance, which possesses the same sensible
and physical properties, as that examined by him, offers itself to
his notice, that the components of it are identical with those of
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the portion of rock, the constituents of which he had determined.
Universally in nature, the same results are yielded by homo-
geneous substances when chemically analysed. The same
universality belongs to experiments in physical science. When
Pascal found that the column of mercury varied in height, when
measured at the bottom, middle, and top, of the Puy de Déme,
he felt quite sure that the same result would be found on any
other mountain by any other philosopher who should make the
experiment. Uniformity of antecedents produces uniformity of
consequents also. In medical and in sanitary matters, the same
principle emmently applies. How many thousands of important
decisions are made daily by the application of analogy, and how
fruitful -is this procedure in good results! But how few, com-
paratively, are guided by the results of actual and immediate
experiment. The few labour and the many enter into their
labours. Experimental philosophers and discoverers are rare ;
but innumerable are those who, by the knowledge of their
discoveries, and the use of analogy, reap the fruits of their sublime
achievements, and confer untold benefits on the world. This
principle, though constantly operative, is no doubt obscurely
recognized; and the reason of this is, that it is often prejudiced
by misapplication. Were it possible by due discrimination to
secure identity of circumstances in the matter dealt with, com-
pared with that to which by analogy we liken it, there would be
no disappointment in results. The event would answer expecta-
tion, and the principle would be as familiar and well known as
its - effects would be evident and beneficial. In inquiries in
science this precnsxon is attainable, and the progress in knowledge
corresponds; but, in the vast multitude of the world's mixed
affairs, discrimination is often at fault; perfect adaptation and
similitude neither can be effected nor offers itself; the conclu-
sions we desire and anticipate come not into view, or come
denuded of their splendour or mutilatdd in their proportions; and
then doubt and mistrust and suspicion attach to the principle
and procedure, which ought rather to be attributed to him who
has made a wrong application of them. In applied science,
therefore, the obstructions are formidable, the world is in-
credulous, and progress is slow. Yet sure it is though slow.
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And just in proportion as care and discrimination are used in the
application of principles in practical science, established by
experiment, or examples, to cases in actual life, just in the degree
there is attained a conformity of conditions or circumstances
between these original examples or experiments and the analo-
gous cases which present themselves,—just in the same degree
and proportion shall results conform to expectation, effects to
principles, and then shall the application of them by analogy
stand vindicated to all the world. Practical ability consists in
the perception of these analogous conditions, and he only profits
by experience, who learns readily to apprehend and rightly to
use them. The sanitary measures resorted to at Kurrachee may
be regarded as bearing a double relation. When itis considered,
that examples innumerable have established the principle, just
as if it had been ascertained by so many experiments, that im-
purities caused by waste and recrcmentitious vegetable and
animal matter contaminate the air, which being respired in this
state originates disease in the human frame, that the removal
of these impurities where they- exist, or the prevention of them,
removes or prevents disease ; and when by analogy use is made
of this principle, and the cleanliness it demands is realized in
Kurrachee, and the exemption from disease which was expected
is experienced, the measures adopted here are in that case neither
an original experiment, nor a deduction from numerous observa-
tions, but the application of a precept or principle by analogy.
There is no novelty and no uncertainty in the matter: on the
contrary, the precept or rule of cleanliness receives additional
illustration and confirmation from the new example. Again, if
we look at the measures put in use here, not in reference to the
principle that guides them, or the end proposed, but considered
as the means by which this is effected, these it is seen are
peculiar, and perhaps merit some separate consideration. It
might almost seem, indeed, that in this view, what has been done
here may claim the rank of an original experiment. Original only,
however, it is, in the means employed ; and in urging the neces-
sity of the strictest sanitary police for the health of troops in
camp or cantonments, and in holding up Kurrachee as an example
pregnant with instruction, it is to be observed, that what is
mG
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demonstrated and enforced by it, is cleanliness. If it be thought
and said, that the means used here,—the burning in furnaces, and
the burying in trenches, of the waste matter of the town and
cantonment,—are simple, easily worked, and admirable in their
effects, and therefore worthy of imitation elsewhere, this is quite
a secondary affair. What is really insisted on, is an absolutely
perfect system of sanitary police. The means by which it is
carried out may vary indefinitely, but that method only is the
best, which, without damage done to any private or public interest,
combines cheapness in cost, ease in working, and efficiency in
result. It is the object then of these remarks strongly to insist
on the benefits of sanitary police at Kurrachee, to urge the adop-
tion of similar measures in every standing camp or cantonment
or town in India, and if no better means suggest themselves, to
recommend the use of those which have been employed at
Kurrachee.

It remains to present in brief form the conclusions established,
and measures recommended. Drunkenness the parent of crime,
disease, and death, is an obtrusive, obnoxious, habit in the
Army. All endeavours yet made to eradicate the evil have
failed. The next great step to be made in order to extirpate
drunkenness, that without which other means will prove abortives
is the abolition of the Canteen. Prostitution, which produces
five times a greater amount of venereal disease in European
Regiments than what exists in Native Regiments, ought not in
any way to be sanctioned; nor ought any regulations, except
those which are repressive, to exist on the subject of prostitution.
Marriage, on the other hand, the only effective remedy for
immorality and for venereal disease amongst the troops, ought not
to be restricted but free, and the additional cost which might
follow, if any follow, should be asked for from the nation, which
must have troops, and would chose rather to have moral, healthy,
effective troops, and would willingly pay for them. As respects
accommodation, that hitherto supplied to troops has been ex-
tremely defective, nor has the nature of the structures in Barracks
and Hospitals remedied the defect. Two alternatives exist, if a
remedy be sought. These are, enlarged structures or ventila-
tion. Space in buildings and ventilation bear an inverse ratio
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to each other, and as, in India, artificial ventilation does not
exist, ample space is all the more requisite. This space must
always be required in hospitals ; but if the expense for barracks
be too great, another course, not before indicated, may be
adopted in lieu of barracks. Following the example of Native
troops, let the men marry and live in cottages. These aggre-
gated, and constituting villages, would resemble the lines of a
Native Regiment. Perfect cleanliness, in every town, station,
camp, cantonment, in India, should be observed. Waste matter
of every kind should be with the greatest care, if not applied to
agriculture, or other useful purpose, disposed of as at Kurrachee,
by incremation or inhumation. If we suppose the troops to
have good water, good food, good clothing, and good medical
attendance, the measures enumerated above seem to be those
which make the complement of what is needed to constitute a
perfect sanitary system for the Army. They are not less
important, though less obvious and appreciable to sense, than
those advantages which we assume the troops to enjoy. Their
importance is such, that no greater benefits, when we except
Divine grace which no act of man can convey, can be conferred
on the troops. The want of them vitiates much good. The
attainment of them, therefore, is a double benefit. In the
removal of evil, in imparting good, in the emancipation from
pernicious influences and restrictions, and in bestowing those
privileges and advantages on the troops, the ravages of immo-
rality, disease, and death will be checked, many valuable qualities
will be brought into being, the soldier will rise in new splendour
and dignity, become an example to the nations, and adorn the
religious character of his country, to which he has too long and
too often been a blot and a reproach.

It remains to make one remark. It has been said by a high
authority,* European Soldiers in India cannot maintain health or
vigour in the plains. Without disputing the statement, the fact,
it is averred, has not been proved. The statement, it may be
said, rests on experience. But the experiment has never been
made, nor experience gained in circumstances which command
respect. If the foregoing remarks prove anything, they show

® Papers relative to Sanitary Establishment p. 74, para. 11, April 1860,
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that the conditions of the experiment have never yet been pure
and simple; that accessory conditions have prcduced disturbing
effects, and vitiated the results. What is called experience,
therefore, in this case, is fallacious. We may not affirm that
the assertion is wrong; we affirm that the conclusion is
premature. This point is to be decided only, when the condi-
tions of the experiment have been purged. Then only shall we
attain a conclusion, as derived from the unmixed conditions of
the case, on which reliance may be placed. This remark applies
to the plains generally, as also specially to many stations, pro-
nounced unhealthy, when the experience which decided the
question was both far too limited, and obtained under circum-
stances, which, as they vitiated it, should have robbed it of the
confidence hastily reposed in it. Again it is repeated, purge the
conditions of the experiment of all accessories that complicate
and vitiate it; then begin anew; note what happens, and adopt
it as conclusive; for then only are we following the rules of
philosophy ; then only reaping facts, which as the fruit of genuine
experience, are entitled to confidence and respect.
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ANNUAL REPORT* OF THE SANITARIUM POORUN-
DHUR, ENDING 3lsr DECEMBER 1860.

BY ASSISTANT SURGEON W. A. SHEPHERD,
In Medical Charge.

Presented by the Principal Inspector General, Medical Department.

This report consists of :—
1st.—An historical sketch of Poorundhur.
2nd.—A description of the present Hill Sanitarium as
respects barrack accommodation, &c.
3rd.—Of the climate and productions of Poorundhur.
4th.—The medical history of the year 1860.
[A fifth part, referring to changes made during the year, with
observations thereon, being of ephemeral interest, is omitted. ]

Historical Sketch of Poorundhur.

In latitude 18°20° N. and longitude 73°54" E., 4,472 feet above
the sea level, and 2,566 feet above the plains of Poona, from
which it is distant 19 miles, rises the hill fort of Poorundhur.

Poorundhur, one of the names of the Hindoo God “Indra,”
or, as it was called in the early times of the Delhi Empire,
“ Awultaza,” “ chief of mischief,” is the loftiest height ofa partially
detached spur, from the eastern side of the western Ghauts.
This spur extends about 30 miles, in a south-easterly direction,
and is the water-shed of two strcams,—the Neera on the south,
and the Kurra on the north. The basaltic hill of Poorundhur
stands nearly cast and west; its strata form an anticline, hence
it is said to be of a saddle-back shape; it gradually slopes down
on its north and south sides to the valleys below, above which

* The whole of this Report has not been published.
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it rises upwards of 1,000 feet, and enriches annually with its
disintegrated particles, which the wind and sun from its rough
sides crumble free, and the rain washes away. Looking down
on these valleys or basins of black soil, everywhere showing
signs of vegetation and fertility, the eye wanders to the ridges of
basaltic mountains that form their rim; basaltic picturesque
terraced mountains with their undulating outlines, step-like
ascents, abrupt crags, now showing a tabular summit, and now
a papular pinnacle, and all looking as if they had been deposited
there, in ages of boiling commotion long since fled. Could the
past give utterance, it would I believe tell us, that the girdling
stone wall, which fortifies the summit of Poorundhur, with its
many semicircular bastions, was built by Sultan Mahmood Shah
Bahminee, in the Arab year 587, and
A. p. 1384. Sultan Mahmood was, ac-
cording to Ferishta, the fifth Sultan of the Bahminee Dynasty,
and the younger son of its founder, Kuffer Khan, who assumed
the title of Sultan Alla-ud-deen Hossein Kanjah Bahminee.

The first historic allusion I find made of Poorundhur, in
the volumes of the graphic Duff, occurs at page 56 of the first
volume of his Mahratta History, where we are told, that the
“gaid Kuffer Khan, he who from humble origin rose to be the
founder of a race of kings,” obtained possession of almost the
whole of the Maharastra, except the Concan Ghaut Mahta, from
the Poorundhur range of hills, to the Hurkarree River.” Thus
in 1350, thirty years before the supposed
date of the completion of its fortifications,
Poorundhur appears to have been of sufficient importance to
give its name to a range of hills. Again at p. 117 of the same
history (Grant Duff’s) in a foot note, we are informed that
“ Poorundhur with Kondaneh, were two of the forts which, under
the Mahomedan Government, were reserved by the king, and
not entrusted to the care of Jagheerdars.” Thus we find in
1386, or ten years after the birth of
Sivajee, that Poorundhur, with Kon-
daneh—the ancient name of Singhur—were under charge of Killi-
dars, and that he who had been appointed to the charge of
Poorundhur by Morar Punt, an able Brahmin and powerful

A. D. 1384.

A. D. 1350.

A. D. 1380.
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minister of Mahomed Adil Shah, was Nilkunt Rao, an old
adherent, and on terms of intimacy with Sivajee’s family. This
worthy died in 1647, leaving three sons
to claim the succession to the Killidar-
ship of Poorundhur. Glancing back a year, we find that Sivajee,
then 19 years old, had persuaded the Torna Killidar to yield that
fort to him. There, while digging under the instructions of an
old Joshee, he discovered immense wealth, which was attributed
to Bhowanee the tutelar goddess of Sivajee’s family. With
these sinews of war, arms and ammunition were purchased, and
Sivajee determined to build another fort on the mountain of
Morbudh, one of the most precipitous in this mountain district,
on which he had often cast his eyes, it being only three miles
south-east of Torna. To this fort, which he fortified with
astonishing exertion, he gave the name of Rajghur, which obtain-
ed for him from the bigoted Aurungzebe, the epithet of “ Moun-
tain Rat.” A still more important acquisition, that of Kondaneh,
was yielded to him by its Killidar, in consideration of a large
bribe, and Sivajee then, either changed or restored its name to
Singhur, or “ The Lion’s Den.” On the death of Nilkunt Rao,
and the dispute of his sons, Sivajee, being now of position and
importance, was called upon to arbitrate. Giving out that he
was en roule to Soopa, Sivajee quietly set off and encamped at
the foot of Poorundhur, in the village of Naryenpoor, “and was,
as he hoped to be, invited into the fort with a few attendants by
the disputant brothers. When the eldest of the three had retired
to rest, Sivajee, in conversation with the other two, represented
that the best expedient for inducing their brother to submit to a
fair arbitration, was to make him prisoner; to which the young
men eagerly acceded. Sivajee, on pretence of granting them
means of completely overawing every attempt at resistance,
despatched a messenger to his troops below, and long before
morning, had a band of Mawalees in possession of the upper and
lower forts, the eldest brother a prisoner, and the two younger,
with the whole garrison, completely in his power.” Sivajee had
the address to reconcile the brothers by grants of Enam villages;
and persuaded them to enter his service, in which they ultimately
attained distinction (vide Grant Duff, vol. 1, page 136).

A. D. 1647.
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Thus does Poorundhur, by a dangerous, adroit, and successful
act of faithlessness and firmness combined, become his who, by
persuasion, had acquired Torna, and by wealth found at Torna,
built Rajghur, and purchased Singhur.

Passing over much that is interesting, important, and stirring
in Mahratta history, connected with Sivajee, and looking down
from the Delhi gate and Banner bas-
tion of Poorundhur, in 1665, we see the
forces of Aurungzebe surrounding that fort, under the command
of Jey-Sing, and Dilere Khan; the former, a Rajpoot prince,
grandfather of the celebrated astronomer of that name, and the
latter an Afghan, both, the best of Aurungzebe’s officers. Poorun-
dhur was strongly garrisoned by Mawalees and Hetkerrees,
under Havildar Bajee Purvoe, a Deshpandya of Mahr, who
disputed every point of the approaches; but his out-posts being
driven in,—we now continue the narrative in the words of Grant
Duff—Dilere Khan commenced “ mining a rock under one of
the towers of the lower fort. The garrison made frequent sallies,
and repeatedly drove off the miners, but they were at last firmly
lodged under cover; after repeated failures, they succeeded in
shattering the rock and defences, so as to enable them to attempt
an assault. They had gained the lower fort, but whilst the
garrison was .retiring to the upper, the assailants, careless or
insensible to the danger to which they exposed themsclves, dis-
persed to plunder the houses, when the Hetkerree marksmen
from above, opened a fire so destructive that many of the assail-
ants sought shelter in every corner, and others ran outside to get
under cover of the rock. At this moment the Mawalees, headed
by their Commander, sallied out, attacked the Moguls sword in
hand, killed all that opposed them, and drove them down the
hill in view of Dilere Khan, who was seated on his elephant, ncar
the bottom, observing the progress of the assault. Seeing the
flight of his men, he bent his bow, called to a body of Patans to
advance, and, rallying the fugitives, pushed forward his elephant ;
but the garrison, like the Mahrattas, daring in success, closed
with his men, and even the hardy Afghans began to recoil from
the swords of the Mawalees, when Dilere Khan, having marked
the conspicuous conduct of their leader, with his own hand

A. D. 1665.
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pierced him with an arrow, and killed him on the spot. The
whole of the garrison accompanying him instantly fled, nor
stopped until they reached the upper fort. The Moguls again
took possession of the lower fort, but the fire from above
obliged them to relinquish it. After this failure, Dilere Khan,
considering the Northern face impregnable, determined on at-
tempting to escalade Wuzeerghur, a small detached fort, situated
at the N. E. angle of Poorundhur, which commands a great
part of its works. The attempt succeeded, and guns were brought
up to breach the upper fort, but the rains had set in and greatly
retarded operations. The Mogul Artillery was extremely bad,
and although they continued for weeks, little impression was made
on the defences. The garrison, however, became dispirited, and
sent notice that they could hold out no longer. They would
have evacuated the fort, but Sivajee particularly desired them
to maintain the defence, till he should send them an intimation to
retire.” Unaccountable as it may seem, he who murdered Afzool
Khan, and defeated and dispersed his immense army; who had
escaped from the surrounding forces of the brave Seedee Johar,
and turned his back on the hill fort of Panella; who had stabbed
Shah Shassteh Khan, and slain his son, emcamped though they
were in the midst of their forces at Poonah, and had plundered
the rich city of Surat, unaccountable as it may seem, this
man of caution and strategem was induced to trust Jey Sing’s
guarantee, and in July 1665, with his
own hands, presented the keys of
Poorundhur to Dilere Khan, and with them, surrendered nine-
teen other forts. Of all the forts surrendered by Sivajee or cap-
tured by his aid, Jey Sing was only able to place strong garrisons
in Logar, Singhur and Poorundhur. Five years later, A. . 1670,
we find Sivajee escaping from Delhi,
assisted to do so by Ram Sing, the son
of Jey Sing, under whose charge he had been placed, and who,
indignant that his father’s engagements should have been violated,
as they were by Aurungzebe, aided his prisoner in his flight.
Despite the favors which Aurungzebe now heaped upon him,
such as the title of Rajah, a jagheer in Berar, the restoration to
him of the districts of Poonah, Chakun, and Sopa ; the command-
M7

A. D. 1665.

A. D. 1670.
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ing forts of Singhur and Poorundhur being alone withheld, we
find him stirred with the desire to regain possession of these
important fortresses. And when the temporising measures of
Aurungzebe began to assume a hostile
character, in 1670, we find him besieg-
ing with the utmost resource and bravery, and seizing the fortress
of Singhur. At the capture of this—
which being commanded by Ooday
Bawn, a celebrated soldier, with a choice garrison—was con-
sidered impregnable, Sivajee had the misfortune to lose his best
officer and friend, Tannajee Maloosray, the faithful friend who
received him on his escape from Delhi, at Mutra; and when
congratulated on the success of his arms, he exclaimed “The
Den is taken, but the Lion is slain. We have gained a Fort,
but, alas! I have lost Tannajee Maloosray.” One month after
this, Sivajee, having enlisted in his service the Rhamoosee
inhabitants of the surrounding villages, retook, by escalade, the
other desired fortress of Poorundhur. Ten years later, and he,
who had roused into action the long dormant spirit of the
Mahrattas, and headed them in many a
hard-fought battle, and plundering fray ;
whose wise policy admirably adapted to the times, whose genius,
courage, firmness, moderation in success, judicious expenditure
of wealth, and high ambition, had made them a nation, and
broken for ever the Mogul yoke in the Maharastra; he who,
despite the grave faults of his ambitious character, of his age, his
faith and nation, must be called, The Great Sivajee, died, on
the 5th April 1680, in the 53rd of his age; and with him, all
that is stirring in war or peace, all that is romantic in daring or
strategy, in a word, all that invests Poorundhur with Sivagean
interest, ceases. After this, we find little or no mention of
A D.1714 Poorundhur until in 1714, Ballajee
B Wishnauth, the ancestor of the Rulers of
Poonah, was appointed Peishwa. To him was given, in a fit of
gratitude, by Jessoo Bae, the mother of the Punt Sechew, of
Bore, for saving her son, the Purgunnah of Poonah and Fort of
Poorundhur. On the same pretence Ballajee obtained a grant
of it from Shao Rajah also. And Poorundhur, thus, from time

A. D. 1670.

Pebruary 1670.

A. D. 1680.
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to time, as the Peishwa’s power superseded that of the Sattara
Rajahs, became a sort of strong-hold, to which the Poona
Peishwas, the Mayors of the Sattara palace, retreated, when
safety had left their own capital.

Grant Duff remarks, in vol. 2, page 203, that Mahdoo Rao,
after his capital was destroyed by Nizam Ally, proposed to sur-
round Poonah with a strong wall, but abandoned the idea, “lest
it should ultimately occasion irreparable loss by holding out a
security to property, which was best ensured by a dependence
on the strong hill-forts of Singhur and Poorundhur.” On the
morning of 30th January 1774, Gunga
Bae, widow of the murdered Narrain
Rao, being pregnant, was carried off by Nana Furnawees, and
Hurree Punt Parkey, and conveyed to the fort of Poorundhur
as a place of safety, where her son Mahdoo Rao Narrain was
born. Ten years later, 1st May 1776, Colonel Upton, who was
sent direct from Bengal by Warren Hastings, concluded here a
treaty with Nana Furnawees, known by
the name of “ The Poorundhur Treaty.”
In 1771, when Nana Furnawees was on the eve of an outbreak
with the English, he sent the young
Peishwa, Mahdoo Rao Narrain, now
in his 7th year, for safety to Poorundhur. Approaching nearer to
our own time, we find Poorundhur invested by a British force
under General Pritzler, who took it after a few days’ bombard-
ment, on the 10th April 1818, In 1823,
Captain Wogan Brown, having been
appointed Superintendent of Hill Forts, entered it as Command-
ant. And 29 years later, in 1852, it was converted into a Sani-
tarium, under Lieutenant Butler and Dr. Todd. Since which
time, Poorundhur has been under the command of six Com-
mandants, and the supervision of nine Medical Officers. From
1852, to the present date, the end of 1860 (nine years), 1,929
patients have been treated on the Hill for cure. 1,474 of them
have been returned to duty; 29 have died, 329 have been
sent down unsuited to the climate, and 97 now remain on the
Hill.

A. D. 1774.

A. D. 1776.

A. D. 1771.

A. D. 1818.
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Description.

This Hill-Sanitarium is distant from Poona 19 miles by the
Bap Deo Ghaut and Chumley, and 25 miles by the Dewa Ghaut
and Sassoor, which latter road alone is practicable for carriages.

From the bungalow at Sassoor, the Hill is distant six miles,
by a cross country road that has few of the qualifications of a
macadamised one, and is broken in many places by nullas.
From the Barra of the last Peishwur at Sassoor, Poorundhur
appears to be less lofty than Wuzeerghur, which, standing as it
does, slightly in advance of it, partly hides Poorundhur. From
the Bap Deo approach, the two forts are seen divided by a
Khind, Wuzeerghur showing a hog-backed shape, and Poorun-
dhur a saddle-back, standing separate from each other, connected
only by the narrow khind, and from this direction they present
their true appearance. Poorundhur appearing, as it really is,
larger, higher, and more important than Wuzeerghur. From the
top of the Bap Deo Ghaut, it is distant about 12 miles; the road
by the village of Chumley, is a wide, metalled one, and thence, by
one recently made—by prisoners—Poorundhur is easily reached.

Both hills as they are neared, appear crowned on the top of
their natural basaltic fortifications with a rim of masonry, studded
here and there with bastions. Poorundhur, the larger and higher,
is varied by two risings, on the higher of which—the loftiest point
in the range—is a Hindoo temple dedicated to Mahadeo. The
hill on which this temple stands, is part of the upper fort of Poo-
rundhur, while on its northern face, 300 feet below it, and up-
wards of 1000 feet above the plains, runs a horizontal terrace,
upon which stands the cantonment, flanked on the east by the
barracks, and on the west by the hospital. This terrace is de-
fended by a low wall skirting its northern edge, several
semicircular bastions, and a gate flanked by two towers; it is
called the Mauchee or Lower Fort. At the foot of the hill, as
approached from Poona, is a well-built rest-house, and a
putteewalla always in attendance, to supply water, and to give
intelligence to those stationed at the gate already mentioned, of
any arrival. From this rest-house the ascent is easy, by a good,
wide road ; whose gradient is 1 in 8. Half way up, the road divides
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to the right and left, where a board is placed, indicating that the
right branch leads to the hospital, and the left, to the Stone Gate,
in the centre of the cantonment, and ultimately to the barracks.
Poorundhur is inhabited, Wuzeerghur is not; and as Wuzeerghur
is the least important, I propose to give a short description of
that first, then of the upper fort of Poorundhur, and descend-
ing thence, to take the lower fort, comprising the cantonment
barracks, and hospital. Wuzeerghur is said by some to have been
built by the Mabhrattas in the fifteenth century; another, and
more probable account I have gathered from some of the de-
scendants of an old family, who have resided on this hill since
before the days of Sivajee, or time out of mind. They state
that it was built about six months after the completion of
Poorundhur by the Wuzeer, or Prime Minister, of Sultan
Mahomed Shah Bahminee, A. p. 1384-5, hence they account for
its name, Wuzeerghur, the home of the Wuzeer. It bears also
a more high-sounding name—Wuzeerghur, the home of the Thun-
der Bolt. By the Mahrattas it is also called Rooder Mabhal,
palace of the god Rooder, to whom there still exists a temple.
Wuzeerghur presents the appearance of rising in the middle,
and sloping at each end, somewhat after the fashion of a hog’s
back, whence it has been called a hog-backed mountain. It
rises almost abruptly from the plains, has somewhat of a
tabular summit, in the centre of which a basaltic column crops
through to about the height of 50 feet, and the whole ridge,
like Poorundhur, is fringed with a wall of solid masonry, with
many semicircular bastions, constituting the Fort. It is entered
on its north-west side by a strong gate, approached by a winding
narrow path, terminating in many steps, and flanked by bas-
tion towers. The outer gate is supposed to have been added by
Nilso Punt Moreshwur, the second Peishwur, The hereditary
warder of this fort, a pensioner of Government, by caste a
Dhér, who rejoices in the name of Dyottee bin Vithnaik, lives at
Narreynpoor, a village at the foot of Poorundhur. In its encient
are the ruins of the barras, dwelling-houses, and public offices ;
there are also two temples, and four or five tanks, two of which
are of fine masonry. Through a crumbling arch, that reminds
one of the early English archways, we pass from the western



54 ANNUAL REPORT OF

or upper portion of the fort to the eastern or lower portion,
in which are the two tanks just mentioned, on the right of
which stands the temple to the god Rooder. Wuzeerghur
stands above the sea-level upwards of 4,000 feet. It is a continua-
tion of the Poorundhur parallel, and forms from the plains beneath
an angle ranging from 20° to 40° with the horizon. On itsnorthern
side a long spur, like three gigantic steps, extends into the
plain. This spur is called Sassoor point, and by the Natives
named Kupildao. On its eastern side are the ruins of the house
of the noted Omajee Naik, the celebrated Ramoosee Chief,
who, from 1836 to 1838, kept our troops playing at hide-and-
seek after him. On the middle step, or table-land of this spur,
stands a flag-staff, where a putteewalla is placed, who hoists a red
ball as a signal to the station, that the postman from Sassoor is
at the bottom of the hill. From the north-east face of Wuzeer-
ghur, runs a spur connecting a number of hills, which, ending at
Jejooree, terminates the Poorundhur range ; and from its south-
east end a narrow spur extends, in shape an anticline, to a hill
which is capped by a solid, upright, pillared mass of basalt, and
is called, from its resemblance to a Ghee Dubbar, the Baudla or
Bottle-Hill. Between this spur and the eastern face of Poorun-
dhur, an extensive valley is formed. Round Wuzeerghur, a good,
broad walk or road runs, called from its length the three-mile
walk, several seats being placed at intervals, where the most
extensive views, and greatest depth of shade are commanded.
The views from the summit of this hill are as extensive as they
are varied and picturesque, but, as they will have to be seen
from the top of Poorundhur, we leave their description till we
ascend that fort.

From the middle of the cantonment of Poorundhur, runs a
winding road, 830 yards long, towards the upper fort. This
road terminates in a flight of rude stone steps, which pass in a
zig-zag direction, between a loop-holed wall of masonry and the
precipitous basalt on which the fort stands. A sharp turning
brings us suddenly to the Delhi Gate flanked by its solid bastion
towers. Passing under this gate, and turning to the left, we
continue our way along a narrow ridge, flanked on each side by
a loop-holed wall; the path in some places is only eight feet
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wide, with a precipitous fall on either side of upwards of 300 feet.
We arrive at the Kaud-Kurra, or sky-scraper bastion, the most
eastern point of Poorundhur, commanding a view of Wuzeerghur
and the Bottle-Hill, and over the rich valley of the Beema, to
the distant Mahdeo Range. Here Colonel Lester, some years
since, built a bungalow ; near this bungalow is a small tank, and
postern gateway, called Chor-dindee Derwaza, the back-stair
gateway. Retracing our steps to the Delhi gate, we pass through
the Gunesh Derwaza, looking, as we do so, at a small chamber
in the thickness of the right-hand flanking tower,and wonder with
horror, as the thought strikes us, that in such a chamber was
Shajee, the father of Sivajee, confined in 1649, by Mahomed
Adil Shah; while on our left is a dilapidated figure of the god
Gunesh, from which the gate derives its name: through a third
gate, remarkable for nothing save that the bastion on its right
is called the Dhajee Burj, or Banner Bastion, a bastion from
which many a time and oft has floated the swallow-tailed ensign
of Sivajee, waving defiance. We now observe on our left, a
bomb-proof building, once a granary, now converted into a sum-
mer residence for the Revd. Mr. Gell. Near this granary, rises
a solid-looking mass of masonry, the site of a palace said to have
been built by Abbajee Poorundhuree, the ancestor of the once
great family of the Poorundhurees, about the year 1710 ; he was
one of the Revenue Carcoons of Dhernajee Jadow. A little in
advance of this, is a bungalow called the Eagle’s Nest, and for
the sake of arrangement, we will follow the path that passes in
front of it, observing, en pussant, the Adawlut Tank, above which
are the ruins of the Court of that name. . A little in arrear, stands
a Musjid, built probably about the time when the fort passed
from the hands of the rude Mabratta rulers, into those of 'the'
Moguls. Continuing our path toward the west, we pass, on our
right, two small covered tanks looking like tombs, used during
seiges to contain oil and ghee for the garrison. We may also
observe on our right, high above us, a bomb-proof magazine,
under shelter of one of the two great risings which mark
Poorundhur.—(See page 53.) This eminence, by some, is -
called Sungorey Chokey, or Love’s Seat, and by others the.
Raja’s Warra, from the fact that Shao Rajah began to build a
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palace here. Shao was the grandson of Sivajee. His father
Sumbhajee having fallen into the hands of Aurungzebe, was bar-
barously executed about the beginning of August 1689, in the
camp bazaar of Tolapore. His widow Yesso Bae in 1690, on
the Fort of Rajghur being taken by Yeatikad Khan, was made
prisoner with her son, Sivajee, and conveyed to the Emperor ; the
boy and mother, found a friend in Begum Sahib, Aurungzebe’s.
daughter, and the Emperor himself took a fancy to the young
Sivajee, whom he used to call “Sahoo,” which appellation, pro-
nouncing it ¢ Shao,” he ever afterwards retained.* A little in
advance of us, and still on the left hand, is a tank of beautiful
water called the Musoba Talao, or Ghost Tank, running a short
distance under the rock, and always fed with springs, affording
drinking-water to the greater part of the inhabitants throughout
the hot season. A little in advance of this tank, are two
dungeon-looking chambers, also cut underneath the solid rock;
and dungeons they truly were, for here in this malarious den, were
prisoners confined, and deprived of their salt until they died,
covered with fearful blotches. Above this, runs a rough path to
the spur that connects the eminence just mentioned, with that
which is temple-crowned.—(See page 52.) This spur termi-
nates at the foot of a flight of steps, arranged in sets of five of
very fine masonry, as is the stone wall that rises on either side
of them; they lead to an equally beautifully built platform, which
covers the eminence, and from which rises a temple to Mahdeo,
one of the principal Hindoo Deities, particularly worshipped
in the Mahratta country : it was built by the first Poorundhuree.

Retracing our steps to where we commenced the ascent, we
continue our way past many ruins of houses of the Mhars, until
we reach the Khudda Derwaza, built by one of the Peishwurs
for the accommodation of the priest of the temple. Slightly in
advance, terminating a spur, is the dilapidated Futish Burj, or
Victory Bastion, by the Hindoos called Dzoondermal, the Battle-
stroke Bastion. It was from this bastion that the garrison at
the end of the last century, under one of the Poorundhurees, when
surprised by the Koolies under Koorojee Naik, are said to have
leapt. The Koolies held the Fort for some time, and from them

® Vide Grant Duff, Vol. 1. p. 867.
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it was retaken by Umrut Rao. Following the narrow path that
runs along the back of a spur, we reach a bastion on the extreme
south-western angle of the fort, called both by Hindoos and
Mahomedans the Konkanee Bastion: while resting here, and
examining the bomb-proof chamber, capable of holding twenty
men beneath its floor, we have time to think over the acts of
cruelty that have been perpetrated on this bastion, which rises
300 feet of perpendicular height, from the spur beneath. We
allude to that mode of punishment, called Kurra Lote, or precipice
rolling, a name suggestive of one of those cruel modes of execu-
tion, that stigmatise not only Mahratta rulers, but Mogul Em-
perors, and Christian kings. From this precipitous bastion,
used criminals, folded in their camlies—their head and feet alone
left out—to be thrown. The last, who perpetrated this barbarism
here, was the iniquitous Bajee Rao. Continuing our walk
towards the north-west we arrive at a triple bastion, which, from
the very rude resemblance it bears to an elephant’s head, has
received the name of the Hathi Burj: past this, and one or two
tanks of clear, deep water running from underneath the rock, we
arrive at last at the Shendree Burj, a bastion to which tradition
lends a painful interest, as having been built over much wealth,
and being also the living tomb of two children. What truth
there may be in the story of the burial, either of the wealth or
the children, may be gathered from the documents appended.*

® No. 1 is a translation of the original, which was discovered by Captain Dods in
his office : No. 2 is a copy of what was said to be inscribed on the copper plates
belonging to tho Koolies of Poorundhur. The originals are in the Madras Museum,
whence this copy has been derived : its mode of translation is quaint.

The Poorundhur Sunnud.

“ An Inampute (title deed), dated in Juba Sunianeen Khumas Maya (A. p. 1186
and 1187), from the Badshah of the Bedur States, to Esajee Naik wulud Kritsnajee
Naik Chivey, Hybut Naik wulud Venkut Naik, Khononay Dutajee Naik wulud
Ramjee Naik Bandulwutkur, and Baheer Naik wulud Soan Naik Beglay, to the
following effect : —

That while constructing the Tower of the Fort of Poorundhur, called the * Shen-
dree Boorooj,” it was found, that the work could not be completed, and the Emperor,
at the same time dreamt, that unless a man (the eldest of his parents) and wife
were sacrificed on the spot, it could not be built up ; on awaking, the Emperor sent
for Esajee Naik Chivey, and told him about the dream. Thereupon Esajee undertook
to procure a pair for the sacrifice, and assured the Emperor of his being able to do so.

M8
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From this bastion we proceed until we reach a fine tank
immediately on our right hand, called, I suppose from the
flavor of its water, Sukaree Talao, the Sugary Tank; a little in

Esajee then called Buheer Naik, and communicated to him all that passed between
himself and the Emperor regarding the dream. Buheer Naik, thereupon, offcred
his eldest son Nath Naik and his daughter-in-law (Nath’s wife).

Esajee next represented to the Emperor, that a pair such as was wanted was found,
for sacrifice : accordingly on the 8th of Ashween Wudjee, Nath Naik and Deokaee
were buried alive underneath the Tower. At the same time 25,000 bricks of gold,
each weighing 23} tolas, were put into a hole 7 guz deep, and 13 guz square, in the
right side of the foundation of the Tower ; and the same number of gold bricks, of the
same weight, were put into a hole of like dimensions in the left side of the Tower.
The work then proceeded, and on its completion, the Emperor made a visit to the Fort
(Poorundhur) and was highly pleased to see the ¢ Shendree Boorooj;’’ and, as a
reward, conferred the Fort on Esajee Naik. He also made a grant to Buheer Naik,
of the Villages of Nhavee and Bhoglee, the former valued at 205 Hoons, and the latter
705 Hoons. The Emperor then returned to Bedur, accompanied by Esajee Naik,
afterward Abdool Shah.”

( The document is incomplete.)

Note.—The Naiks mentioned were probably Ramoosies, as the connections of the
Ramoosies with the Bedur Kings is well known; on the other hand the Néiks were
probably Parwaries,

The amount of gold here mentioned is about one million and three quarters sterling.

Translation of a eopy of what was said to be inscribed on the copper plates
belonging to the Kolies of the Fort of Poorundhur.

“ Freehold grants to Essoo Naik son of Kristnajee Naik Chooha, and Hybut Naik
the son of Venket Naik, and Duttoojee Naik the son of Ramjee Naik, and Bhyrjee
Naik the son of Lone Naik, from the King of Bedur, in the Arab year 587; ona
copper plate it Is written, that in the Fort of Poorundhur at the Sendry Bastion, they
had been going en with the building, but that it was unfinished at this time ; the king
said in a vision, that if the eldest son and his wife were given (viz. to be huried in the
foundation) the work would prosper, such wasthe King’s dream. The Prince awoke,
and getting up sent for Essoojee Naik Chooha, and explained to him the nature of his
dream ; upon which Essoojee Naik said that he would (try to) effect the desired
object, and, although difficult, that he would accomplish it. Havingstated this much,
he sent for Bhyre Naik, and related all the particulars (of the dream) ; hearing which,
Bhyre Naik answered, I will give my eldest son Nath Naik and my daughter-in-law
(for this purpose). When he said this, Essoojee Naik represented to the king that he
(Bhyre Naik) was willing to give his son and daughter-in-law. All was arranged on
the 8th of the dark half of Asswin: on the right hand side of the Sendry Bastion,
Nath Naik and Deowakaie (his wife) were both buried (alive) after which the works
of the bastion were finished ; and the king came from Bedur to Poorundhur to see the
fort; and having inspected the Sendry Bastion, His Majosty expressed much satis-
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advance of which, a stone wall indicates the site where once stood
the house of the Kolee Naik Kondajee ; a few yards from this we
reach a substantial stone house once used as a granary, and said

faction. He granted the fort of Poorundhur entirely to Essoojee Naik and Bhyrjee
Naik. The king gave from the fort of Poorundhur (205) two hundred and five
Hoous (money of the time—a Hoon worth about four Rupees) ; and from the two villages
of Nhavie and Bhouggoly (705) seven hundred and five Hoons ; after which, the king
returning to Bedur, Essoojee Naik accompanied His Majesty. After this, Essoojee
Naik and Venkut Naik were both detached against Abdul Shah ; having punished the
enemy and obtained victory, they returned to Bedur.
The monarch being extremely pleased, he granted to them at Poorundhur, money,
the 8ir Naiky, and Enam land (freehold) in different villages as follows : —
The Sir Naiky of Rajghur for ...eeceeeeescseecasss.Rs, 5,000
The Sir Naiky of Torna Fort for..cecscesesscsceccee 5, 4,800

Total Rupees. ...9,800
Land in the following 17 Villages.

In Sewry.see000s 7} Chours. In Belsur.ecessse 2 Chours.
s» Kherebary .s..10  Do. sy 523800 .eeeee & Do
sy Peemply «vee 1 Do. sy Koldury.covos 2 Do,
5 Chambly .eeo 4} Do, 5 Pandy ...... 4} Do.
5 Keekvy «ieeee 1 Do, sy Singhur Hill.. 2  Do.
5 Mhour .v.... 1} Do. y» Mandur .ee... 1§ Do.
,» Pareenchy .. 3} Do. 5 Wagoly veeeee 8 Do
,»» Narrain «ssses 13 Do. ;» Khullud.eoseo 1§ Do.
5y Soopah .esese 2 Do. —

Total....53} Chours.

(equal to 6,030 Begahs) and the (9,800) nine thousand eight hundred Rupees were
granted in freehold, and a deed bestowed about a year afterwards. The king went on
a hunting execursion. On this occasion Essoojee Naik Chooha killed a Royal Tiger,
which he placed before the King ; His Majesty being greatly pleased, directed the
Naik to ask what present he wanted. Having respectfully saluted the King, after a
short silence, he represented, that the fort of Poorundhur and the 8ir Naiky, and
freehold lands of different villages, and Nhavy and Bhouggoly, both these villages,
and money, were formerly bestowed, ‘‘ and all I ask for now, is that the grant above
alluded to should be written out on a copper plate ; that the tribe of Kolies may alone
continue entitled to it, and no other may interfere with it,”” according to this repre-
sentation a copper plate should be prepared. The King being well pleased, called both
Dommunl! Punt and Beerbul, and gave them to understand that he had previously
given up the fort of Poorundhur and all its stores, &c., to Essoojee Naik Chooha ;
they were therefore to deliver all over to him, and Beerbul got all the old Decds from
Essoojee Naik, and from these prepared that written on the copper plate; therefore
you and your offspring are to enjoy this grant from generation to generation, and he
who shall deprive you of the same must be born of 8 Hog.”
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to have been built by Mahdeo Rao; and still a few more yards
in advance, and we are at the point from which we commenced
our round of the fort. We have walked over more than two
miles of ground ; have seen its three gateways, the six principal
of its many bastions, and now returning to the highest point, the
Temple Platform, we look down on scenery as varied as it is
grand and extensive; on nests of mountains; on huge, black,
barren rocks, and dense jungles; deep ravines, wide-spreading
plains, and winding rives. To the north, the eye wanders over
plain and mountain range, till it is lost in a distant ridge of pale-
blue ghauts some eighty miles distant. On the first range is seen
the road leadiug to the Bap-Deo Ghaut, and the Temple Hill of
Narreyanpoor, and where the range dips, to the right of this
Temple Hill, the pass of the Dewa Ghaut emerges, to whose
right is the square dismantled fort of Matharghur, built by the
Punacy family, who were the hereditary Commandants of Artil-
lery under the Peishwas.

Of more historic interest, and still more to the right, is discerni-
ble the lesser Bore Ghaut, through which, on the 24th November
1817, passed our army under General Smith, en route to Punder-
poor, in hot pursuit of Bajee Rao, whose immense army had
been routed by a handful of Europeans, and a few sepoys, about
a fortnight before at Kirkee. Another link in Mahratta history
is supplied by the Palace of the Jadow family, which stands half
hidden by a spur from the Dewa Ghaut, a little to the left of
where it emerges; this palace is seen distinctly from the road
from which it lies about two miles. Itis alarge,square, loop-holed
building, with small windows and narrow doors, surrounded by
a semi-detached loop-holed wall. Between the Dewa Ghaut
and Poorundhur, are the villages of Narreyanpoor, Chumley, and
Korait, and on the banks of the Kurra, where it forms a junction
with a small stream, embosomed amid bamboo, mango, and palm
groves, lies the city of Sassoor, with its two fine temples dedicated
to Shiva and Mahadeva, and its large, square, substantial Barra
of the Poorundharee, the building of which, and the two temples,
are said to have cost nearly six lacs, or close upon £60,000.
Near to this is also a summer residence of Bajee Rao, once used
as a prison for the Ameers of Sind, now converted into a Travel-
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ler’'s Bungalow and Collector’s Cutcherree. Looking nearly
east, terminating the range which derives its name from Poorun-
dhur, is seen the Temple Hill of Jejooree, on which is erected a
splendid temple to Khundoba, the patron god of the Rhamoosies,
and where are yearly prostituted numbers of young women, under
a plea of making them * brides of the God.” This temple is
approached by a splendid, gradual, and a very wide flight of
steps. It was richly endowed by the first Holkar; he also built
the beautiful tank here, which is enclosed with fine masonry, and
is about 200 yards square ; he was born at a village called Hohl,
onthe Neera. Not far from Jejooree, contiguous to the Poorun-
dhur Range, and at no great distance from the Neera Bridge,
may be seen the village of Kerwalla, celebrated as the birth-
place of Walmeek, the author of the Ramayan, one of the
popular religious poems of the Mahrattas; and the valley
of the Beema, fringed by its distant hills, as is also that of the
Neera.

Turning our faces to the south and looking over Sherwell and
beyond the Mahdeo Range, we see in the distance, Wyratghur,
Pandoorghur, and Panchgunnee; and over the square hill-fort of
Rohira, and the Bhore Durra, near which is the town of that
name, we see Mount Malcolm, the Mahableshwur Temple, and
Raireshwur, and in the valley almost beneath our feet, the many
windings of the Neera, sparkling in the sun-light. Turning to
the west, where range after range of mountains stretch away -as
far as the eye can reach, we travel over town and village, valley,
hill, and khind, till we are arrested by the most inaccessible of
Sivajee’s fortresses, Rajghur, and the still older and more exten-
sive one of Torna. Then over the Peak of Geser and Paluk
Khind we are brought face to face with another of his fortresses,
for here is seen, rising like a monarch of the surrounding hills,
and standing bold against the western sky, Singhur or the Lion’s
Den; and so past the Donjee, Katruz, and Bap-Deo Ghauts,
we reach again the Temple hill of Narreyanpoor.

Descendmg now to the Lower Fort or Manche, through the
triple gate, by which we entered—the Delhi Gate,—we stay to
examine a three-pillared or Cave-chamber, cut in the solid rock,
almost beneath the Banner Bastion. There is nothing remark-
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able in it, less so than in the majority of such chambers, and
hastening from this close den, made more unwholesome by the
presence of myriads of long-legged black spiders, retrace our
steps down the steep winding path, by whose ascent of 830 yards
we reached the Fort, and arrive again at the middle of the
cantonment. Following the road that leads us past the canteen
over the spur called “the Bairo Khind,” where formerly stood a
gate called the “ Bairo Derwaza,” and above the ruins of which
is the Guard room, we commence the four-mile walk that
encircles the fort of Poorundhur. Following this path, we
observe on its left slope, at a short distance from the barracks,
two native houses, used as slaughter-houses, in the vicinity of
which the camp sweepings are daily burned ; slightly in advance,
and on the same slope, is the Burial Ground, so placed as to be
well removed from the camp, having the eastern end of the
Upper Fort between it and the cantonment as a break to any
malarious miasma. Continuing this walk, which is a broad, well-
metalled road, finished by Captain Ker in 1856, and following its
many windings, with seats placed here and there on its most
picturesque spots, we have on our right the steep southern slopes
from the upper fort, crowned with frowning walls and beetling
bastions, and covered during the monsoon with many wild
flowers, thick brushwood, and the beautiful arrrowroot plant.
In the midst of these are many small paths, down which, during
the rains, comes tearing and dashing the wild water, falling over
the massive rocks of basalt that lie immediately on the left
beneath our path, and breaking into many cascades until it
reaches the deep ravines below, whence it goes flowing on till
it rushes into and swells the Neera, making that stream a turbu-
lent river. On our left we look down on hill and vale, wooded
ravines, and the winding Neera, until we reach a spur, the largest
of this hill, running in a southerly direction, called by Natives
“ Bowchee-ke-Mate,” and by us “ FitzClarence Point,” from the
fact of the late Commander-in-Chief having used it as a drill-
ground for the many details he assembled here. Part of its
ample table-land is now used as a Cricket-ground ; here is also
a small tank which Mahdoo Narain Rao was building, when he
precipitated himself from one of the Shenwar Palace windows
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in Poona Castle, goaded to do so by the craft and devilment of
Nana Furnavees. This point would form a fine site for barracks,
dwelling-houses, or any scholastic building. Beetling over the
scarp above us, hangs the Futish Bastion before mentioned.
Pursuing the road which now takes a more northerly direction,
we arrive at another table-land, almost under the abrupt scarp
upon which stands the most westerly bastion of the fort, called
Konkani, from which prisoners were hurled (vide page 57).
Here may be seen huge and wonderfully balanced masses of
basalt, that have been detached and have fallen from the fort
sides. From this table-land runs another spur in a south-westerly
direction, called by natives  Messal Mate”” and by ourselves “ Ker’s
Point.”” This point, from its extent, and from being sheltered
from the east and opened to the west, affords, if possible, an even
more desirable site for barracks, houses, &c., than FitzClarence
Point. The views from this point are rich and extend as far
as the Mahableshwur Range. On this table-land are three small
natural tanks, in the solid basalt. The road here takes an
easterly direction and follows the windings of the hills, passing
two westerly spurs, till we reach that on which the hospital is
built, passing through a gate very much broken, and in ruins,
called the Konkani Derwaza ; from this a wall rises, till it meets the
rock on which the upper fort is built, forming the western
boundary of the lower fort, above which frowns the Shewdree
Burj, and beneath which are two caves, one of which runs in
50 feet, the other 160. In the latter are three chambers; the
first about 20 feet from the entrance, is |8 feet in diameter, and
10 in height; the second is reached by a passage 37 feet from
the first, and of nearly the same dimensions; while the third, a
small room 7 feet in diameter, is 60 feet further in. Through
the gateway, we pass to the spur called “ Lugan Mokh,” or
Marriage Mouth, on which the hospital stands ; distant about one
mile and a quarter from the Rest-House beneath. Leaving the
hospital for the present, we follow our road, which takes us
through the cantonment, which, as before mentioned, stands on
a narrow terrace on the north side of the hill, three hundred feet
below the upper fort, flanked on the east by the barracks, and on
the west by the hospital, the point from which we now start,
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leaving on our right hand a fine tank of solid masonry, called the
“ Mukarasa Talao,” and said to have been built by Mahdoo Rao.
Above this is a large commodious bungalow ; past one or two
bastions on our left with several guns said to have been taken by
Sivajee from the Portuguese, past a large quarry, we arrive at
the point where the road divides, marked by a small stone temple
built, says my informant, by a Lowar, 20 years before the
English Raj, which he dates from the battle of Kirkee. Taking
the upper road, we pass on our right the commodious, well-built
patcherries, ten in number; on our left, four sets of quarters,
under one roof, each consisting of one large room, ample bath
and dressing accommodation, let to any one who may require
Bachelor’s quarters, during the hot season, at a daily rent of one
Rupee. Below these again is the “ Beni Gate,” the only gate
standing, of the Lower Fort called Beni, because the Beni-walla’s
(Quarter Master General’s) house formerly stood close by it, where
now stands a large modern bungalow. Following again the
upper path from the patcherries, and near this large house, which
is just beneath our road, we come to a small stone temple and
well ; one of the oldest inhabitants informed me that this temple
was builtby Nana Furnavees, over the spot where the inhabitants
from the neighbouring villages placed the offerings, which they
brought to celebrate the birth of Mahdeo Narrain Rao. Such
may or not be the case, but the bungalow in immediate advance
of it, is built on the site, and with much of the material of the
palace of Nana Furnavees. We now reach a fair-sized bunga-
low, enclosed with a stone wall; this bungalow is the only one on
the hill, which faces the west, and consequently is the coolest and
best ventilated ; where it stands, once stood the palace, in which
was born Mahdeo Narrain Rao, and just below it, are two
temples built by Abbajee Poorundharee. Following our course
through the clean bazaar, consisting of one line of houses, with its
few fairly found shops, we reach the eastern termination of the
terrace, on which the Cantonment is built, and the ¢ Bairo
Derwaza,” from which we commenced the circle of the four-mile
walk ; while before us is the Bairo Khind on which stand the
Barracks and Canteen. Immediately below them is a fine tank,
the masonry of which was built by Sivajee; it is called by
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Hindoos the “Padmati Talao,” or Lotus Tank, and by Mus-
sulmans the “Ruzwal Talao.” On the north side of it is an
open space of ground, on which stands a few mango trees, and
where formerly stood a small house in which the late Lord
FitzClarence died ; this spot has been purchased by his widow,
with a view to the erection of a Memorial Church.* This spur,
the “ Bairo Khind,” appears to spring from beneath the Sky-
Scarper bastion of the Upper Fort, and, running in a north-
easterly direction, to terminate its sweep in the rock on which
Wuzurghur is built. On this, the highest and driest spur in
this island-like Cantonment, is the site which has been wisely
chosen for the Barracks; while at the extreme west, on a bit of
table-land, or spur, called the ¢ Luggan Mokh,” Marriage
Mouth, overlooking a broad and fertile valley, receiving every
breath of wind that comes from the west, and remote from any
source of malaria, stands the Hospital; such spots would a
Roman General have chosen for himself and his Pretorian
Cohorts ; and where the Barracks now stand, once stood the
habitation of him, who in every respect equalled the most saga-
cious of Roman Generals, the late Sir Charles Napier.

Barracks.

The barracks consist of two buildings for the accommodation

*® This ground was found not sufficiently solid for a hravy stone building, and a
more eligible site was chosen in & garden near the Beni Derwaza, where the founda-
tion-stone was laid by His Excellency the Commander in Chief on the 23rd of Octo-
ber 1861, within a few days of the seventh anniversary of the death of Lord Fitz-
Clarence, who died on the morning of the 20th of October 1854. Sir William
Mansfield on laying the foundation-stone spoke as follows : —

“It gives me great pleasure to find that accident has brought me to this hill,
just at the time when it suits the plans of my reverend friend Mr. Gell to lay the
first stone of the Church at Poorundhur. It is by the liberality of Government,
and the efforts of the Right Reverend the Lord Bishop and the Reverend Mr. Gell,
that this Church, the erection of which was suggested nearly scven years ago, is
now about to be built.

‘ But though erected chiefly at the expense of Government, it is, I believe, at the
instance of the widow of the late Lord Frederick FitzClarence, who died within a few
yards of this spot, exartly seven years ago, and is to be considered as 8 memorial of
one of my most distinguished predecessors in the Command of this Army. There
was no man who loved British soldiers more, or who strove more sincerely to further
their interests, and promote their efficiency : and if it were possible for him, where
be now is, to look down upon us here, and see us engaged in commencing on this
spot, and in memory of him, the erection of a Christian Church for the Worship of
God, it would afford him, we may well conceive, cause for the sincerest gratification
and praise.”

u9
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of 82 men ; as they are known by the names of the Chuppered
and the Tiled Barracks, I will abide by these in describing them.
The chuppered barracks, as its name indicates, is a thatched
building, and stands slightly higher than the tiled one, from
which it is distant about 100 yards. It faces west, to the
influence of which wind it is admirably exposed, while it is
partially protected from the east, by a spur which rises a little in
its rear. It consists of one long room, with a fire-place at each
end, and a verandah running the whole length of the building in
its front and rear, and two rooms at each side. The centre room
is 96 feet 6 inches in length, 24 feet 6 inches in breadth, 14 feet
6 inches in height of inner walls. Its two side rooms are 6 feet
6 inches wide, 24 feet 6 inches long, 10 feet 6 inches high.
They are intended to accommodate 3 invalids each, allowing
to each exactly 52 cubic feet of air less than is allowed
to the Horse Guards in the Portland-Street Barracks; or
exactly 80 feet less than is recommended, as the minimum
space to be allowed to each man at home, namely 600 feet: a
fact too significant to need comment, and striking enough to
create astonishment in any reflecting mind, that in this climate
three invalids should be put into a space barely more than
deemed sufficient for two healthy soldiers at home. The
verandahs are 7 feet 6 inches high, 6 feet 6 inches wide, and
114 feet 6 inches long. The centre room, which is built for
44 men, affords to each 956 cubic feet of air. There is a space
of 11 feet 8 inches from foot to foot of each cot; 5 feet is occu-
pied by table and benches placed down the centre of the room,
leaving a free passage on each side, between the benches and
the feet of the cots, of 3 feet 4 inches. Deducting 4 feet
9 inches for each of the door-ways, of which there are two on
either side, there is between each cot 1 foot 5 inches. This
room is lighted by six windows opposite each other, in its front
and rear, and at each end two windows open into the side rooms.
The front or west verandah contains eight windows, and one at its
north end, and is entered by a door at its south extremity. On
its eastern side, or rear, are seven windows, opening into the
verandah, in the centre of which is a door, as there is also at its
south end facing a window to the north, like the west verandah.
Besides the doors and windows the verandahs are ventilated
by tiles tri-angularly arranged. There are three sets to each
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window, one over each of the cross beams at the top, and one
below each of the lower angles of the windows. None of these
windows face those which open into the centre room, but are
placed alternately opposite their spaces, by which means a direct
current is obviated, while pure air is constantly admitted through
the air holes. The floors of the verandahs, centre and side
rooms are neither paved, boarded, nor chunamed, but are made
of rubble, beaten hard, and cowdunged weekly. These floors are
easily broken by the iron casters of the cots, the heels of the
men’s boots, and the feet of the tables and forms ; so much so,
as after a few months’ wear and tear, to become unlevel and very
uncomfortable. The tiled barrack is also a stone building, tiled,
facing north and south, and running east and west. It consists
of one large and two small end-rooms, with a verandah on its
north and south sides, running the whole length of the building.
The large or centre room, in which there is a fire-place at the east
end, is 49 feet 6 inches long, 23 feet 9 inches wide, and 16 feet
6 inches high. It is intended for the accommodation of 24
invalids, allowing to each 976 cubic feet of air, and an area space
of 48 feet. There is a space of 11 feet 5 inches between the feet
of the cots, 5 feet of which is occupied by the tables and benches
down the middle of the room. So the clear space between the
benches and the feet of the cots is 3 feet 2} inches; while the
space between each cotis 1 foot 6 inches, deducting 4 feet 10
inches for the door-way, of which there is one on either side.
The remark touching the floor of the chuppered barrack
equally applies to this. The verandahs, which run the whole
length of the building, are 72 feet 6 inches long, 9 feet 6 inches
broad, 16 feet 6 inches high. They are lighted by six windows,
and a door at each end; the centre room being lighted by 4
windows and a middle door on each side. The verandah
windows and those in the ward are placed opposite to each
other, and the tile mode of ventilation is also used here. The
end rooms are 23 feet 9 inches long, 9 feet 9 inches wide, 22 feet
6 inches high. They contain 2,671 cubic feet of air, and allow
to each man 667. They are lighted by a half-glazed door at
the north end, by two windows at the sides, and are ventilated
by the tile air-holes. The out-houses consist of a privy,
store-room, arms-room, cook-room, and wash-house. These
are all constructed of stone quarried on the hill; they run
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parallel with the chuppered barrack, and at right angles with
the tiled barrack. There is only one privy for the two barracks ;
it is 24 feet long by 12 broad, and contains 13 seats, two of
which have been converted into urinals, there being no accom-
modation of that sort for either of the barracks : between each of
the seats there is a partition wall. This building is lighted by
4 windows, and entered by a door, which leads into it from the
verandah at its west end ; there is also another door at its south
end, which leads out into the spur on which the building stands.
All the seats are open. At their rear is a stone wall inclosing a
passage, down which is an open drain ; this drain is supplied with
water from the cook and wash-houses, and into it the urine
which passes through the baskets, which are placed half filled
with clean straw twice daily, beneath the privy-seats, so that
there is a constant stream flowing down the drain, by which
means it is kept sweet and clean; this falls immediately from the
south end of the building into a small stone trap, whence it is
conveyed by a covered drain some distance down the side of the
hill, until it reaches the edge of the precipice down which it falls.
A constant sprinkling of lime over the urinals and reception
baskets, and down the outside drain and about the privy, keeps
this building quite free from unpleasant scents. The back of the
building is raised considerably by means of high stone founda-
tions at its south end, in consequence of the sudden declivity of
the ground there, whilst on the north end it is level with the
ground, or only sufficiently raised therefrom. At the south end
are the two store-rooms, each 13} feet long by 13 feet broad.
Next to them is the cook-house, 18 feet by 13 ; and next to this
the only wash-house for the two barracks, with a stone floor
whose slope is barely sufficient to carry off the water, and a stone
bench on two sides of it, on which the basins are placed, and
from the rear of which runs a small drain. A great evil in this
wash-house is, that the wet state in which the floor always is,
strikes both damp and cold to the feet of the washers. To
obviate this, I have recommended wooden gratings to cover the
whole of the floor; these have been sanctioned, and are being
prepared. They are made in wooden frames, so as to be easily
taken up when the floor is swept, and are so contrived as not to
prevent drainage, but always to afford a dry footing for the
washer; this room is lighted by a large window in the centre of
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its east wall. Both the barracks are slightly raised, and entered
by two stone steps ; from their natural position—being built on
basalt on the slope of a spur—not the smallest amount of water
can lodge during the heaviest rain. Their natural drainage is
consequently complete. The Hospital is a stone building, paved
and tiled, and facing west; well raised from the ground, and
entered by a flight of steps ; it contains four wards, each 40 feet
9 inches long, 24 feet wide, 19 feet high, in which is inclosed
22-738 cubic feet of air: this, allowing 12 patients to each ward,
gives 1,894 1# cubic feet of air to each. The cots are, from foot
to foot, 11 feet 8 inches apart, 5 feet of which is taken up by
the tables and benches down the centre of the room, leaving,
therefore, a passage between the feet of the beds and the benches,
of 3 feet 4 inches, and giving a space of 3 feet 6 inches between
each bed. The west verandah, which runs the whole length of
the building, is 160 feet long, 12 feet broad, and, taking in the
two ends, allows a free promenade of 250 feet. The four wards—
consisting of two middle and two end wards,—are lighted and
ventilated by means of doors and windows. The two middle
wards, which stand on either hand of the entrance passage, are
lighted on the west side by 3 windows and 1 door, and on the
east by 1 window and 2 doors. A door from the north end of
one and the south end of the other, opens into the end verandah,
opposite to a door that leads from thence into the compound.
The western verandah, or promenade, is lighted by 18 windows
and one centre large quadruple door, 8 feet square. The
windows here have the same arrangement, and are of the same
size as those in the wards, that is, they consist of an upper or
glazed half, and a lower or panelled one, divided by a horizontal
bar in the middle; the whole height is 7 feet 4 inches, and the
width 4 feet 4 inches. The upper or glass half is 3 feet 8 inches
high, by 4 feet 4 inches wide, and opens inwards with two doors,
as does also the lower or panelled half: besides these are the
two doors already mentioned in the end verandahs. The
surgery, which is on the left hand of the door leading into the
hospital, is part of the eastern verandah inclosed, and is 20 feet
5 inches long by 12 feet broad. Opposite to this, on the right
hand of the entrance, is the room for particular cases, 15 feet
long by 12 wide; each of these roomsis lighted by one window. In
the rear of the two end wards, and partly of the middle ones, runs
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the eastern verandah, from which the surgery and room for
particular cases has been built off. The right half of the
verandah—that from which the surgery is built off—is 76 feet
long by 12 feet wide, and lighted by 6 windows on the side and
one at its end, looking due south. From this end also, leads a
wash-house 12 feet long by 10 feet wide, well sloped and
drained, lighted by one window. The left half of this verandah—
that from which the room for particular cases is built off—is
58 feet long by 10 feet wide. From the north end of the west
promenade verandah is a passage 51 feet long by 6 feet wide,
which leads to the sweepers’ store-room, privy, and urinal.
They are written as they stand. The privy which is in the
centre, describes two sides of a square, is 30 feet in length and
10 feet 4 inches in width. It contains 10 seats, none of them
partitioned, and has no ventilation, except by its two doors. The
urinal, which is to the right of this, is 11 feet 10 inches square,
and has a channel 2 feet wide, running the length of one side,
formed by a wall two feet high; this is ventilated by a window
in its south end. The sweeper’s store-room is the same size as
the urinal, and lighted by a window at its west end. The out-
houses consist of a guard-room, serjeant’s quarters, and a
cook-house. Under one roof are the dead-house, grass-room,
clothes-room, and store-room. All of these out-houses, with the
exception of the grass-room, have paved floors like the hospital.
The Female Hospital stands on the same spur as the hospital,
and is stone-built and tiled, well raised from the ground, and
consists of one centre room 20 feet by 18,and 14 feet high ; and
two smaller rooms on each side, 12 feet square by 11 feet high.
It has a small west and east verandah, into both of which the
centre room opens, by means of a door and two windows. From
the east verandah, a door opens into each of the side rooms,
right and left, which are each lighted by one window. These
rooms are not well ventilated ; scarcely sufficiently so, to be con-
verted into wards, but might be used for surgery and store
rooms ; all the rooms are paved and have ceiling cloths. The
west verandah has, on its south end, a small washing room, and
on the north a privy with two seats. Both these verandahs are of
the same length as the centre room, viz. 20 feet; and are 7 feet
wide, not sufficiently wide or low to prevent either the morning
or afternoon sun, from rendering the centre room, almost uninha-
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bitable. The remedy for this will be mentioned, with the
suggested improvements to the hospital.* To this hospital there
are no out-houses of any kind; these, with the apothecary’s
quarters, have yet to be built.

There are three bath-chairs, as well as a dhooly, and six
bearers, attached to the hospital. These bath-chairs are of the
greatest use and comfort to patients, too weak to walk.

Climate and Productions.

. In general terms, it may be said that the climate is good, fresh
and bracing, and well suited to most European constitutions;
having few, or I may say, no tendencies to produce the diseases
to which Europeans are prone in India ; but is, on the contrary,
a powerful agent in the cure or prevention of many of them. It
is more temperate than many hill stations, that is to say, the rain-
fall is less than most. The hot season is much tempered by the
influence of the westerly or sea-breeze. It is far from oppressive,
admitting of morning and evening foot exercise with comfort,
being cool enough to prevent the heavy perspiration, which in a
great measure, nullifies the benefit of exercise; and under the
deep shadows thrown by the hill, exercise may be prolonged as
late as 9 o’clock in the morning. The cool season is so much
tempered by clouds and occasional drizzling rain, as to be free
from that extreme dryness which characterises the Deccan
plains. This climate is especially suited to the constitution of
children, both Native and English, as is strongly confirmed by
the absence of any of the epidemic diseases of children, such as
Measles, Hooping Cough, Croup, &c., which are unknown on the
hill. There are no indigenous diseases found here; of Cholera
and Dysentery, the only cases known were imported from the
plains. The months of November and December are marked by
slight Catarrhs amongst the Natives. There are no sources of
malaria, owing principally to the natural facility for good drain-
age ; the nature of the soil ; the absence of under-wood ; and the
sanitary arrangements established. The accompanying Tables
show at a glance, the principal features of the climate.

*® Since the above was written, two additional verandahs, each 6 feet wide, have been
built along the E. and W. sides of the Pemale Hospital, which obviate the evil men-
ticned ; and a good cook-house has been erected.
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TABLE IF. showing the comparison between the et and Dry bulbs
of the Thermometer at Poorundhur and Poona, for Siz Months,
between the 1s¢ October 1859 and 318t March 1860.

From Tables I. and II., it will be perceived that the hill is
more or less enveloped in fog during the months of June, July,
August, and September, from about the middle of the former
to about the middle of the latter month; the intensity being
most marked in the middle months, viz. July and August.
These also, by reference to Table 1I., will be found to be the
months, when the rain-fall is heaviest ; and the smallest difference
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discoverable, between the dry and wet bulbs of the thermo-
meter.* The months of July and August, from the amount of
rain, which nine years’ average shows to be in the former 20
inches, and in the latter 10, cannot be otherwise than damp and
foggy, and to a certain extent depressing, in the ratio that out-
door exercise is denied, amusements curtailed, and the mind in
which no store-house has been erected thrown back to feed on
itself. I shall meet these objections severally.

Out-door exercise denied.—The experience of Captain Ker,
who has now seen five monsoons on the hill, and my own, tends
to prove that there is scarcely a day during the months in ques-
tion, when at some time or other, between sun-rise and sun-set,
a walk may not be taken.

Amusements curtailed.—A well-stocked Library, with many of
the English papers and periodicals, illustrated and otherwise,
and two local papers ; a separated room for a Bagatelle Board ;
Back-gammon Boards; a free supply of Chess-men, Draughts
and Dominos ; two well-built, covered-in Skittle sheds; Quoits;
Amateur Theatricals or Concerts, twice a month; and an occa-
sional game at Cricket on the plain at the foot of the hill, when
the weather permits, leaves little to be said for curtailed amuse-
ments, or for fear that the mind should be left to feed morbidly
on itself. As to the belief that the climate is gloomy and
depressing, in consequence of the fog hanging so long over the
hill as to become stagnant, I would say that stagnant the atmos-
phere never is; dense and heavy as the fog may be, it is ever in
movement, ever carried on by a never-ceasing westerly wind,
aud frequently broken through by the ever-struggling sun ; these,
the wind and sun, are two enemies, that, though never quite
victorious, are perpetually antagonising the fog.

I conceive that this hill station, from its position, by which in
a great measure it is protected from the heavy burst of the
monsoon, and its declivity, by which no water can remain on

® | am aware that an impression is abroad, that the months of July and August
are 80 enveloped in fog, 88 to hide from sight an ohject but a few paces removed :
also that the monsoon climate is so dull and depressing, owing to its stagnation, as
through the mind, so to act on the body as to retard its progress towards health.

The experience of the past year,—whose rain-fall has been beyond the average of
six years,—shows that this is far from being the case.
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the ground, is a good Monsoon Sanitarium for patients who,
during the hot weather, have been struggling in the plains ;
especially those cases of malarious poison, where the constitution
has been so debilitated by constant febrile attacks, as to be
powerless in resistance, but in whom no organic lesion is great.
I consider that this hill station, from the very temperate nature
of its atmosphere, which is ever in movement, has a peculiar
advantage over Bombay and the Sea-coast, during the monsoons ;
for while the coast atmosphere is hot and moist, Poorundhur is
cool and moist; and while the one eliminates from the skin a
fluid which cannot evaporate but accumulates on the surface,
the other allows of no such surface action, but brings actively
into play the kidneys, which have the effect of extracting car-
bonic acid from the system. Lastly, over the two localities
just mentioned and the plains, Poorundhur has the advantage
of small variation in the thermometer, the greatest being—Ilook-
ing at Table No. II.—in March, where the rangeis 16° 6/, a
significant fact, for, to the smallness of variation, health is as
much due as it is to moderateness of temperature; and the more
sudden the changes from heat to cold, and vice versd, the more
powerful the influence for evil on the system. This Sanitarium
is especially good, because its elevation is sufficient to remove
the European above the range of malarious fevers, such not being
indigenous, and is not so great as to place him within the in-
fluence of an exhausting and dangerous diarrhcea, as neither
cholera, diarrhcea, nor dysentery are known amongst the
native inhabitants. Table IV., while it proves the climate of
Poorundhur to be, between the months of October and March,
slightly moister than that of Poona, also shows a considerable
difference in favour of Poorundhur, as regards its coolness ; so
that while the temperature at Poorundhur is by many degrees
lower than it is at Poonah, it is also slightly moister. The water
supply of this hill is good and ample; in the upper fort are
numerous under-ground tanks, and in the lower many wells and
two large tanks. No free or fixed acid, lime, or minerals have
heen detected in the water.

The Botany of Poorundhur is most marked in the first three
months of the monsoon, when the hill side is covered with a



78 ANNUAL REPORT OF

variety of wild flowers, among which may be seen the cobra or
snake lily of Anglo-Indians, one of the Arum family, the
Aroidee Arisema; the wild arrowroot, and three kinds of
salep, several kinds of ferns, and an endless variety of grasses
shoot up with that rapidity which ever marks Indian vegetations.
In September and October the red and white balsams cover
with a flush of colour the hill slopes, crawling amid the stems of
which may be seen the wild colocynth, Citrullus Colosynthis,
in such abundance that large quantities of the extract might
easily be obtained for public use and exportation; during these
months the sight is gratified by that lovely plant of deep-blue
colour the Delphinum Dasycaulon which the “ Bombay Flora”
mentions as flowering near Jooneer, and being found also in
Abyssinia; while earlier in the year, during the months of
March and April, studding here and there the valleys and hill
slopes, the bombax, from its leafless stem and pink flowers,
gives forth the silken cotton to the passing breeze. On the hill
slopes near the valleys, and wherever a patch of ground or small
piece of table-land can be reached by the plough, the native
cultivators raise mahwee, warree, sarvee and other grains; and
in the season, patches of rice may be seen marking the sides of
the once furious torrent course, into whose bed only sufficient
water now drains from the mountain sides for irrigation. The
Mango, Jumbal and Ficus Glomerata are the only trees of any
importance here, and these are very few.

Medical History of the year 1860.

TABLE No. 1.
Remained | Arrived Discharged. Remaining,
on lst Ja- | during the Fi Ubsuited to | Died. | 3lst Deec.
nuary 1860.| Year. I;:“f‘“' climate and 1860.
Juy. Invalided.
60 167 104 23 3 97

From this Table it is seen, that out of the aggregate num-
ber 227—which number is formed by 60, who remained on the
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Ist January, and 167, who have arrived since—104 have been
returned to duty; 23 have been sent down, as cases unsuited
to the climate; 3 have died, and 97 are still remaining. Of
these 97, 60 arrived recently, viz., since 4th November. Of the
3 deaths, one,—that of a corporal of the 56th,—occurred on the
5th November, the day after his arrival on the hill. It was a
case of Ilydrophobia, the result of the bite of a rabid jackal,
received two months previously at Sattara, in which station he
had suffered much from intermittent fever. He was a muscular,
well developed man, of sanguine temperament, and, as a post
mortem proved, free from all organic derangement. At the
time of his arrival, a strong, cold, east wind was blowing, and
the Thermometer was some 7° or 8° lower than at the Rest
House at the foot of the hill; he had walked fast and heated
himself by so doing, and became, as he reached the summit,
exposed for the first time to the influence of the wind, which
proved to be the exciting cause of the Hydrophobia. Of the
other two deaths, one was of a man whose constitution had for
years past been broken and undermined by venereal poison,
and was in fact one of the cases peculiarly unsuited to the climate
of Poorundhur; as was also the third case, which resulted
from organic disease of the walls and valves of the heart.
Both of these cases occurred within three months of my taking
charge.

The 23 cases sent down as unsuited to the climate were,
Febris Intermittens 5, implicated with either Hepatic or Spleni-
tic lesion ; Dyspepsin 2, dependent on Visceral changes; Hepatitis
Chronic 1; Rheumatism, Chron. 3, in all a syphilitic cacheria
was marked; Puraplegial ; Hemiplegiu 1; Splenitis 1 ; Morbus
Cordis 1 ; Morbus Brightii ( Nephritis) 1 ; Paralysis Agitans 1 ;
Dysenteria Chron. 2; Debilitas 2, both had marked Phthisical
symptoms ; Syphilis Consecutiva 1 ; Palpitacio 1.

Out of the 184 cases treated, of all classes of disease, the
very large proportion of 105 were fever cases; the majority of
which were in men who shared in the late campaign. And
here I would remark, as it speaks volumes for the salubrity of
the climate, that it is most gratifying to observe, how rapidly
all cases of uncomplicated fever cast off the debility which has
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been devouring them, and gain healthy looks from the breezes
that are ever blowing over this hill. Daily almost, may be mark-
ed the thin pale cheek losing its pallor and gaining rotundity ;
and the legs that were barely able to carry their owner beyond
the barrack or hospital compounds, bearing him after a short
time to the Cricket ground, where before long, he who, on his
arrival was scarcely able to walk, may be observed entering
eagerly into the sport, with the elasticity of a mind and body
recently relieved from a load of debility ; thus rapid and marked
is the stride to recovery, in all cases of fever, uncomplicated
with either splenitic or hepatic lesion.

On the 4th November last, 32 men from the 56th Regiment
arrived from Sattara ; all were cases of intermittent fever, with
only slight hepatic or splenitic derangement, but marked by
great debility and muscular loss. Beneath, I give a table showing
their aggregate weight on arrival ; their weight at the present time ;
their aggregate weight gained ; and the average weight gained
by each man.

Aggregate weight . Aggregate weight | , . .
of 32 men on Pre!(:)!:_ta;'elght gained by all since Average :“::g‘l;" gained
arrival. . arrival. pe .
Stone. | Pounds.| Stone. | Pounds. | Stone. | Pounds. Pounds.
305 7 | 326 3 20 10 9

From the 4th November to the present time, a period of less
than two months, each man has increased upwards of 9 Ibs. in
weight. As this very surprisingly rapid improvement in 32
cases of intermittent fever has taken place in two of the months
generally considered unsuitable to such cases, we can but con-
clude that much is yet to be learnt respecting the salubrious and
insalubrious months at Poorundhur. From much attention
given to this subject, and a careful watching of the fever cases
under my charge here, since April last, a period comprising the
three condemned monsoon months, and two of the equally
condemned autumn months, I am so far strongly inclined to the
belief, that there is no part of the year when such cases may not
improve at Poorundhur; but the further experience of the
coming year will furnish more statistical evidence.
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The next largest item of cases occurs under the head of
“ Other Diseases ;” of these, 21 have received treatment. Many
of them are cases peculiarly unsuited to the climate. Six of
those sent down on this account are included under this head ;
as also are two of the three who died.

The next largest class of cases—viz., 13—is included under the
heading of  Diseases of the Stomach and Bowels.” Of these,
six were cases of Dysentery, three chronic, and three acute. Of
the three chronic cases, I must observe that they consist of but one
patient, whose three admissions are thus returned. This patient
was a man of the late Company’s Army ; had been many years
in India, and had suffered much from fever and several severe
attacks of dysentery, attended by much hepatic congestion, and
internal heemorrhoids ; he was sent down to Poona as one of the
cases unsuited to this climate, and has since, I believe, been
invalided. Of the three acute cases, one arrived in April and
was discharged from the hill, in June, cured. The other two cases
are still here, daily improving. Both had suffered much from
intermittent fever and diarrhcea previous to their arrival.

Under the head Dyspepsia, 4 cases have received treatment,
two of which have been sent down as unsuitable to the climate.
In one case, that of a man who had suffered much from fever
with enlarged liver, there was constant pain about the epigas-
trium, nausea, vomiting, loss of appetite, obstinate constipation,
and great emaciation. In the other case, that of a man who had
suffered for some years, there were frequent febrile symptoms,
attended more or less with ague, a relaxed throat, costive bowels,
loss of appetite and palpitation, and slight enlargement of the
spleen. In this case the relaxed throat and dyspeptic symptoms
were due in great part to smoking. Of the other two cases, one
is well, and only waiting his transfer to the Police force ; his
was simply a case resulting from a debilitated constitution.
The fourth, like the second, also a great smoker, is improving,
and his improvement is especially due to his having to a great
extent given up smoking. I would here remark, that simple dys-
pepsia, the result of a debilitated constitution, or of chronic
irritation of the mucous membrane, or resulting from the abuse
of tobacco, does well in this climate. But where it is the

ull :
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sequel of fever, combined with either splenitic or hepatic de-
rangement, where also it is the precursor of Phthisis, no good
can be expected from a residence here.

Nine cases of Venereal affections have been treated. Of
these, 8 are of syphilis consecutiva, one of simple bubo, which
healed after short treatment. Of the 8 cases of syphilis conse-
cutiva, one, a very cachectic and much emaciated patient, died.
One was discharged to the plains as unsuited to the climate,
and has since been invalided. Of the 6 cases remaining, one
will have to be sent shortly to the plains, having derived all the
benefit from this climate that it can give, in whom the syphilitic
taint is very deep, and whose admission three times to the hos-
pital, takes three from the number that appears in the Table.
Of the other three, actually two patients, for one has been admit-
ted twice, both are now convalescent. From these 8 cases I
am inclined to think that very little, if any, benefit may be ex-
pected from this climate in cases were the syphilitic poison
has taken firm grasp of the system; but that where the virus
is recent, and the constitution but slightly under its influence,
some benefit may be looked for.

Eight cases of diseases of the liver have been under treat-
ment; 1 acute, 7 chronic. The acute case occurred in a man
who had been suffering from frequent attacks of fever, and
it yielded readily to active treatment. He is now suffering from
dyspepsia. Of the 7 chronic cases, in fact only five patients,
one has been invalided, and the other four are still on the hill
nearly convalescent. All these cases were here during the
monsoon, and all, with the exception of the one case invalided,
have improved. In that case, there was considerable indura-
tion and enlargement of the liver, with great tendermess om
pressure. The patient was pale and anemic in appearance,
and had suffered much for some time from a dull heavy weight
in the right hypochondrium, which was increased by lying on
the left side. He had never been a hard drinker, was 33
years of age, and had completed 17 years’ service; he had ex-
perienced a great deal of marching about in Central India, during
which he had suffered much from fever. On a review of these
cases, | am led to think that good may be derived during the
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monsoon months, in cases of Hepatitis in which the substance of
the organ is not much implicated, where the constitution is not
depreciated, and where the patient is young: that, on the
other hand, where the disease is of some standing, so as to
affect the substance of the liver and there is a cachectic taint
in the system, this climate at all periods of the year has an
injurious effect.

The following table shows the number treated, cured, died,
sent down as unsuited to the climate, and remaining on the Hill
since the establishment of this Sanitarium in 1852 :

Sent d .
Trested. | Cured Died. mﬁﬁwit;: Reraining on
1,929 1,474 29 329 97

The percentage of cured to treated is 76'4; of died to treated
15. Of cases unsuited to the climate 17°0. The latter large
percentage shows how important it is, that cases sent for cure to
this Sanitarium should be well and carefully selected, in order
that the full benefit of the climate may be obtained, and that
the very large proportion of cured to treated may be still fur-
ther increased. Nothing may better illustrate this than a re-
ference to the very rapid improvement evinced in a batch of
admirably selected cases sent from Sattara in November last,
of whom more particular mention has been before made. I
would therefore express an earnest hope that all cases of fever,
complicated with disease of the substance of either the liver or
spleen ; all in whom syphilitic poison has taken deep root, and
is accompanied with mercurial cachexia; all rheumatic cases
where the cachexia is severe and syphilitic ; affections of the
heart where organic disease is present,—may not be sent to this
Sanitarium, as not only is unnecessary expense entailed on the
State, and room which might be occupied to great advantage
worse than wasted, but all hope of the cure of such cases is not
only delayed, but not unfrequently destroyed, by the aggrava-
tion of disease in an unfavourable climate.



HYPTALGIA OR NEURALGIA OF THE LIVER.

BY ASSISTANT SURGEON W. J. MOORE, M.D., L.R.C.P. EpIN., &c.

Presented August 186t.

Hvprargia, Neuralgia of the Liver, Nervous pain of the
Liver, or, as it has been designated, Rheumatism of the Liver,
has not been discussed by any of our prominent authors who
have written on the Diseases of India. Thus, on referring to
Annesley’s Works, both large and small, we do not find any-
thing on the subject of neuralgia of the liver, although many
pages are devoted to functional derangements of the organ. Again
the same author, in his “ Sketches of the Diseases of India,” is
silent on the subject of hyptalgia. The volume of Johnson and
Martin does not afford any information on this disease; and
the later edition of the same work, published with additions by
Sir Ronald Martin, is equally silent on the point, although
increased secretion of bile, torpor of the liver, &c., are
prominently brought forward, and although the latter portion of
the work is expressly devoted to a consideration of the “ Diseases.
of Europeans returned from Tropical Climates.” This is still
the more surprising, as I believe Europeans returning from hot
into cold zones are very likely to become the subjects of this
affection. Morehead says nothing on the topic of neuralgia of
the liver, unless the remarks found in Volume II. Page 122,
under the head of ¢ Hepatitis in females and children,” might be
supposed to refer to neuralgia. Dr. Morehead writes—* That
acute pain relating to the hysteric diathesis and simulating
acute inflammatory disease, may be present in the female is a
familiar fact.” And again—*That acute pain in the hepatic
region in anemic females in India has often been injudiciously
treated as hepatitis is an undoubted fact.” Although the pains
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referred to in the passages quoted, are probably neuralgic, it is
not exactly that character of irritation, which I am about to
describe under the term neuralgia of the liver. Dickson in his
book entitled “On the prevalent Diseases of India” (a volume
deserving a better fate than the general neglect to which it
appears condemned) remarks—“1 have had to treat some
troublesome cases, which might be appropriately termed rheuma-
tism of the liver. The patients complained of pain in the right
hypochondrium, which went away and returned at no particular
time.”” Continental authorities (including the latest volume on
diseases of the liver) have not, I believe, noticed the subject of
neuralgia of the organ. Watson, Elliottson, and Hooper are
alike silent regarding the affection. Dr. Copland is, I think, the
only one among our Medical authors who devotes even a para-
graph to the malady; but in his Dictionary under the article
“Liver,” a very faithful, although too brief, account of hyptalgia
may be found. The symptoms of this affection are as follows :
slight uneasiness or sense of weight in the right hypochondrium,
often so trivial, indeed, as to be forgotton when the mind is
occupied. Occasionally this pain is absent for a day or two,
and returns without any assignable cause. Sometimes sharp
twitches of pain resembling pleuritic * stitches” are felt, more
rarely they are stabbing or lacinating like acute pleurisy. There
is also uneasiness in the shoulder which feels tired as though
from continued action. Lying on the right side will often
relieve both the hypochondrium and the shoulder. Cold, as the
outer atmosphere of the winter season in England, often increases
or excites the pain, which is frequently immediately relieved by
entranee into 2 warm room or a seat near the fire. The tongue
is generally clean, the appetite good, and all the excretions
healthy. The mind of the individual affected often dwells on
the uneasiness, and he is in constant dread of some serious
disease supervening. The hypoehondrium is also frequently
reported tender, but examination does not confirm this, or in fact
detect anything unnatural. The countenance also, instead of
exhibiting the unmistakable signs of “liver,” is generally healthy,
and the conjunctive without sallowness. This is a description
of pure and simple hyptalgia, but I believe that neuralgic
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pains are frequently present when the liver is affected with
chronic disease, especially cirrhosis, or small insiduous abscess.
In fact, on some occasions the symptoms I have noted are the only
recognisable results of hepatic suppuration ; the abscess perhaps
being converted into a hard cheesy substance, and remaining
dormant during the whole life of the individual. The affections
for which hyptalgia is liable to be mistaken are—

1. Pleurodyne.

2. Muscular rheumatism.

3. Hysteria; comprising those peculiar hypochondriac

pains experienced by women at the “ change of life.”

4. Abscess of the liver.

5. Partial congestion of the liver.

6. Chronic inflammation of the liver.

The affections with which hyptalgia is sometimes co-existent,
but which can scarcely lead to error of diagnosis, are—
Congestion of the liver.

Torpor of the liver.

Some forms of abdominal irritation.
Dyspepsia.

Cachexia.

. Gout.

1. The diagnosis between hyptalgia and pleurodyne is easy.
Pleurodyne is a common affection, hyptalgia is not. Pleurodyne
is chiefly found as a complication of functional diseases of young
females especially ; occurring during the progress of amenorrheea ;
menorrhagia ; leucorrheea ; and chlorosis. Hyptalgia generally
attacks the male subject, and those who are residing in, or have
returned from, tropical climates. Lastly, pleurodyne generally
occurs on the left, hyptalgia always on the right side.

2. The diagnosis of neuralgia of the liver from muscular
rheumatism is perhaps not quite so obvious, although not
readily admitting of error. Muscular rheumatism frequently
occurs after a common cold, hyptalgia does not. The pain of
muscular rheumatism is increased by motion, by percussion,
or by the sudden removal of pressure; hyptalgia is not affected
by either. In some cases of muscular rheumatism, the pain is
augmented by warmth; hyptalgia is always relieved by the
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same agent. Muscular rheumatism of the side is most frequently
accompanied with pain in other muscular or fibrous structures ;
hyptalgia is always confined to the same quarter.

3. Hysteria; comprising those peculiar hypochondriac pains
experienced by women at the “ change of life.” Hlysteria, as it
is capable of simulating any other disease, may also readily take
the guise of hyptalgia, but in most instances the character of
the accompanying symptoms, as the globus hystericus, the
limpid urine, the accumulation of flatus, and perhaps the
occurrence of paroxysms, would sufficiently establish the nature
of the affection. Of course it is in the female subject that the
hysterical manifestations are most prevalent, and therefore more
likely to take the form of hyptalgia ; but it should be recollected
that hysterical phenomena may be present in the male. Of this I
have seen several well-marked instances, the most striking of
which occurred some years since in the Queen’s Hospital,
Birmingham, under the care of Dr. David Nelson. In this case
the globus, the limpid urine, hysterical paroxysms, hysterical
peritonitis, and finally retention of urine (the latter on several
occasions) were as clearly developed as though occurring in the
other sex. It is, however, those peculiar hypochondriac pains
which so frequently attend that critical period of woman’s
existence, generally termed the “ change of life,” which are most
likely to be mistaken for genuine liver affection; or for that
particular disorder under consideration. The age of the patient
and the state of the uterine functions with the presence, or the
reverse, of those symptoms which indicate the condition called
“ Mimosis Inquieta,” would sufficiently indicate the nature of
the ailment.

4. Abscess.—Suppuration occurring after hepatitis cannot of
course be confounded with hyptalgia, but as regards obscure and
insiduous abscess the case is widely different. Itis a well known
fact that deep-seated, or, as it has been termed, “ Suppurative
Inflammation” of the liver, may runits course without any urgent
symptoms ; without previous fever; without signs of inflamma-
tion or of congestion; in fact, without any recognisable symptoms *
atall. At other times there is a vague sense of uneasiness or
obtuse dull pain; a slight sense of weight or oppression; more
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or less, according as the disease is centred in the interior or
located towards the exterior of the organ. These anomalous
feelings, perhaps, together with slight cough and scanty urine, are
signs too often scarcely appreciable by the doomed individual,
or if observed, considered too trivial to induce application for
medical aid. “ Often it is not until the tumour occurs, with rigors
and cold sweats that the serious nature of the disease is under-
stood.” Budd, Martin, and others, give instances of this nature.
It also appears indisputable that abscess may slowly form, be-
come encysted, and perhaps partially absorbed ; and so remain
for months or years, giving only occasional and often obscure
indications of its presence. Indeed Copland remarks— A per-
son after being resident in India cannot be sure whether an
abscess exist in his liver or not;” and Dickson states, “I have
known patients die with abscess in the liver, who never in life had
either pain of side or the slightest bilious tinge of the conjunctive.”
Such being acknowledged, it must be allowed that the symptoms
of abscess, may very readily be mistaken for mere hyptalgia.
In some instances the slight cough, the scanty urine, and perhaps
the almost imperceptible evening hectic, will guide to a correct
diagnosis. When these latter symptoms do not exist, anomalous
sensations in the right hypochondrium must always be regarded
with a certain amount of suspicion. It has been pointed out by
Brown-Sequard in one of his late lectures, ! that an irritation
starting from one point in the brain (inflamed or congested), like
an irritation commencing in various membranes of the viscera,
may act on some part of the encephalon, producing there an
alteration, which again induces its results (as aneesthesia,
epilepsy, &c.) Hence partial alterations in the structure of the
liver, or gall bladder; or even of the other abdominal viscera, as
will be presently noticed : hence abscess mayj, it is to be presumed,
excite neuralgic pain in some other part of the diseased organ
even although the abscess itself be painless. If, however, months
elapse during which period the individual affected with neu-
ralgic, or seemingly neuralgic pain in the liver, enjoys good
* health, and perhaps even gains flesh; we are then justified in
concluding that the ailment is nothing more than nervous,’
1 Lancet, July 6, 1861,
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whatever that term may be considered as signifying. At all
events we are right in relieving the patient’s mind by declar-
ing that only a remote possibility of the formation of abscess
exists.

5. Partial Congestion.—I use the term partial here, because
it cannot possibly occur that a case of general congestion of the
liver could be confounded with hyptalgia. When, however,
congestion is partial, by which I desire to imply congestion of
a lobe or portion of a lobe, and when confined to the hepatic
venous circulation (or to the vene cave hepatica) the uneasiness
experienced much resembles hyptalgia. First, because partial
congestion may, by the same reflex action already adverted to
when treating of abscess, cause pain in another and healthy
portion of the organ; and secondly, because, from the hepatic
venous system not being so well supplied with nervous influence
as the portal circulating system, (no nervous plexus being found
to accompany the venz cave hepaticee,) congestion of the
former part—passive congestion—would give rise to more
obscure symptoms. Both these affections, hyptalgia and partial
congestion of the liver, occur principally in the cold season of the
Indian climate, and to returned Anglo-lndians in the winter
weather at home; and it is perhaps impossible to say when a
person complains of anomalous sensations in the right hypochon-
drium during such periods,—and when none other signs or symp-
toms are to be detected,—if such sensations are due to slight
or partial congestion, arise from reflected irritation, or are simply
nervous, the latter term being merely a convenient mode of
expressing the existence of pressure or irritation, from some
obscure cause, on the nervous filaments. Alterative medicine,
however, will generally relieve the former, but has little or no
effect on the latter. That is to say, the exhibition of appropriate
remedies will remove congestion, but it will not remove pressure
from organic alteration of structure, unless in exceptional cases,
and after a lengthened period.

6. The same remarks which have been just offered with
regard to partial congestion, apply to obscure partial chronic
inflammation. If general, it would appear to induce neuralgic
pain chiefly by simple pressure. It now remains briefly to men-~
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tion the ailments with which hyptalgia may be co-existent, but
for which it cannot readily be mistaken ; and from the preceding
it will doubtless be admitted that nervous pain in the liver may
co-exist with—

1st.—General congestion.

2nd.—Torpor (induced by congestion). And it is only as these
conditions assume a less decided and acute character that they
can possibly be confounded with hyptalgia.

3rd—Some forms of abdominal irritation occasionally
evidence themselves by the excitation of hepatic neuralgie
uneasiness. Reasonable doubt cannot remain that irritation of
one division of the sympathetic will induce characteristic pain
in another organ supplied by the same or communicating nerves.
Hence accumulations in the bowels, dysenterie ulcers, hernize,
hemorrhoids, &c., are sometimes found to excite hepatic pain.
The existence of such causes are readily diagnosed hy their
respective symptoms.

4th.—In the same manner dyspepsia, although it cannot be
mistaken for hyptalgia, is, in one or other of its protean varie-
ties, frequently combined with the latter. It is not an uncom-
mon occurrence for hypochondriacal dyspeptics to complain of
anomalous pains in the region of the liver, which, in the absence
of all symptoms of functional or other disease of that organ,
cannot be otherwise regarded than reflected or hyptalgic.

6th.—Also with respect to cachexia and especially the
*“cachexia loet” of India, it sometimes occurs that the subject
of this deterioration is continually suffering from some description
of hepatic uneasiness for which no adequate reason can be
assigned in relation with the action or condition of the liver.
Brown-Sequard however states, that many of the so-ealled
nervous diseases, generally supposed to originate in the encepha-
lon, are due to alteration in the quantity or quality of the
blood, and there appears no sufficient reason why, on special and
particular occasions, such as the excitement of the hepatic strue-
ture by heat, and its subsequent exposure to cold, co-existent
alteration in the condition of the blood should not excite nervous
affection in the liver.
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62h.—Gout. In like manner may not the * materies morbi” of
gout, the urate of soda demonstrated by Dr. Garrod to exist in
the blood of gouty subjects, be translated to the liver in occasional
instances, and form one variety of “irregular,” “lurking,”
“masked” or “atonic” gout? Gouty persons,asis well known,
are subject to a variety of ailments which, as Watson truly
observes, “spring from the same fountain as the well marked
paroxysms” ; such being derangements of the heart and lungs;
derangements of the brain, as threatenings of apoplexy and palsy ;
derangements of the abdominal viscera and of the nerves.
Accordingly those anomalous hepatic sensations and hypo-
chondriacal feelings so frequently experienced by individuals
subject to gout may, with good reason, be referred to irritation of
the hepatic nervous filaments, arising from the morbid condition
of the diseased blood. This theory, however, camnot be farther
pursued within the limits of the present paper, otherwise the
same diagnosis might be asserted with regard to hypochondriac
uneasiness (without symptoms of congestion or fulness) occurring
in a gouty diathesis, which I formerly heard an eminent provin-
cial physician maintain to be the “fons et origo” of urgent
dyspncea taking place in a subject of similar habit, viz. the local
deposition of gouty material (epithelium in this particular case in
the smaller ramifications of the bronchial tubes). And indeed
the patient being treated for gout instead of bronchitis or asthma,
made a speedy recovery. The causes then of neuralgia of the
liver appear—from a consideration of the foregoing,—those of
the same affection occurring in any other portion of the frame ;
as in the structure of the heart, in the stomach, in the eye, the
sciatic or other nerves, either of common sensation or of organic
life. What may be the precise nervous change inducing neuralgia,
is still an open question; but we know that inflammation of the
neurilemma will at times excite acute pain. It is also equally a
fact, that irritation of the extremity of a nerve will give rise to
various sensations, reflected or otherwise, just as has been
aoticed when treating of abscess, partial congestion, chronic
inflammation, &c., pressure or irritation near the root or in
the course of a nerve will excite the same results. Also in other
instances we have what cannot be more reudily designated than
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by the term “Sympathetic Neuralgia,” examples of which are
pain in the shoulder, so common in affections of the liver; and
pains in the upper arm in certain cases of diseased heart. These
again, however, are reducible to the class of reflected pains, pro-
bably of the sympathetic ramifications; or, as Brown-Séquard
observes, “an irritation starting from one point and producing
an alteration elsewhere,” whether in the encephalon, the liver, or
other organ. As already noticed, neuralgia may be a conse-
quence of a debilitated state of system, evidenced by its frequent
occurrence during prolonged lactation; long continued and
excessive discharges; exhaustion from loss of blood ; and other
causes inducing an@mia and cachexia, particularly from mala-
ria. Although it is scarcely possible to give ocular demon-
stration of the existence of nerves in the interior and minute
structure of the liver, still, knowing that nerves do enter the
transverse fissure with the vessels, reasoning from analogy,—
allowing that all parts endowed with sensibility must be supplied
with nervous power,—knowing also that the smallest point
cannot be introduced into the cutaneous surface without causing
pain, where also nerves are not visible,—it would be absurd
to deny the existence of nerves in so important an organ as the
liver. Thus we can readily imagine that the hepatic plexus
round the artery of the gland, and the filaments derived from the
right phrenic and pneumogastric, (the latter nerves of animal, the
former of organic life,) ramify through the minute structure,
accompanying the vessels in their divisions and subdivisions of
vaginal, interlobular, and lobular branches. It has been already
remarked, that abscess may form in the liver without the slight-
est recognisable symptom, and it, therefore, cannot be a matter of
surprise, that chronic inflammatory thickening of Glisson’s _
capsule, may take place without the most remote indications of
such alteration. This insiduous change, as is well known, may
lead to enlargement of the organ, as is most frequently seen in
this country; or it may induce the opposite effect of cirrhosis
and atrophy, both conditions resulting in pressure on nerves and
arteries, and giving rise in the former case to pain, in the latter
to both pain and diminution of bulk ; an enlargement in the first
instance not unfrequently terminating in the reverse. The
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causes, therefore, of nervous pain in the liver, appear to resolve
themselves into—

1st.—Sympathetic irritation from error in some neighbouring
structure as from abdominal irritation or dyspepsia.

2ndly.—Irritation from deteriorated blood as from cachexia
and malaria.

3rdly.—Irritation from causes within the liver itself, reflected
from inflammatory action, abscess, or.other changes; perhaps
simple excitement from heat.

4thly.—Irritation from direct pressure on the nerves, caused
by general alteration in the minute structure of the organ.

Any of which may exist separately or combined.

TreATMENT.—The treatment will, of course, depend mainly on
the presumed cause, and I need not even hint at the correct
method of relieving the various diseases which I have brought
forward as being so frequently co-existent with, or the cause of
hyptalgia. It is sufficient, if I endeavour to filt the hiatus which
I fancy will be allowed to exist, in the fact that neither hyptalgia
or its special treatment, when occurring without any very
evident cause, finds a place in any of our standard works. In
these cases when neuralgic pain exists and when no functional
or other errors are to be detected, I can state from experience
that medicines are of littleavail. Mercurials and other purgatives
should be altogether eschewed. Of tonics, the best is Arsenic,
which appears, as Dr. Billing observes, to exert a slightly emul-
gent action on the liver. Blisters will relieve the pain for a
time. Iodine paint is occasionally effective. Belladonna plas-
ters will sometimes prove beneficial; and friction with a flesh
brush is to be recommended. Occupation of the mind, however,
is the best remedy, either by travel or some engrossing pursuit.
If, however, none of these methods of treatment give relief, a
change from one station to another; from a cold to a warmer
climate ; from the interior to the more relaxing influence of the
sea coasts ; and lastly, if the patient be at home, from England
to the tropics, may be recommended with every chance of
removal, or at least an amelioration of the disease.
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ON MASKED MALARIOUS FEVER, SPLENIC
LEUCOCYTHZEMIA AND CACHEXIA LOCI.

BY ASSISTANT SURGEON W.J. MOORE, M.D., L.R.C.P., EpinN,, &ec.

Presented September 1861.

Mavrarrous disease has from time to time been supposed to
depend on debility, or peculiar cachexia, more than on any
specific poison—as marsh malaria or paludal emanations. Thus
the 122nd proposition of the Brunonian system' of Medi-
cine asserts: “ Debility is the cause of intermittent as well as of
every other form of fever.” From this arose the stimulating
method of treatment, which towards the end of the last century
gained such an ascendancy in the profession, and which was
again revived by the late Dr. Todd.? Although nowhere
denying the existence of marsh poison, yet Dr. Todd would appear
from the treatment he so strenuously recommended and prac-
tised, to assign a very secondary position to malarious influences,
as regards the induction of disease; his chief reliance being
placed on the curative effects of stimulants, and not on anti-
periodics. Again but a very short period since, Dr. Burdel, 3
of Paris, in a paper on “ Glycosuria as an accompaniment of
Fever” ¢ states, that he regards marsh poison “as a myth.”
Dr. Campbell, of Georgia, holds much the same opinion. Still
more lately Dr. Knapp, * the President of the University of
Sowa, has denied the existence of malaria as a cause of disease,
by referring ‘every ill which flesh is heir to,’ as a result of the

1 Brown’s Elemente Medicine '
2 Dr. Todd’s Clinical Lectures on Acute Diseases.
3 L’Union Medicalé, No. 139, 1859.

4 Dr. Campbell’s Report on the Nervous 8ystem in Febrile Disease.
3 Researches on Primary Pathology and origin and laws of Epidemics.
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scorbutic diathesis. This author writes : “ The scorbutic diathesis
is primary pathology. All known causes of pestilence, as we have
shown, produce their effects, by impairing the nutritive functions;
and we do not admit any hypothetical causes, such as supposed
malaria, epidemic influence, or occult qualities in any sense.
These terms are only cloaks for our ignorance that hinder the
progress of-science.”

While admitting the general influence, which that peculiar
blood deterioration which constitutes Scurvy may exert; while
acknowledging that it renders the system extremely prone to
attacks of intermittent disease from the imbibition of a very small
amount of malaria; and while also confessing the almost univer-
sal prevalence of the scurbutic taint in tropical climates, as is
evidenced by the different ulcers and boils endemic in various
localities, as at Aden, Delhi, and in Scinde ; still I for one can-
not recognize the scorbutic condition as the cause of every
disease, that is as “ primary pathology.”

Neither can I suppose, as the authors quoted, and also some
few others would have us do, that the generally received notions
regarding malaria are “ made up of nought but inconsistencies ;”
or that other influences have any effect in the excitation of
intermittent disease. Rather do I imagine that these gentlemen
‘gee but what they list, and fail to recognize in the absence of
intermitting paroxysms, those conditions, the results of malaria,
which I purpose very briefly describing as Masked malarious
fever, and Leucocythzmia Splenica.

Although we cannot demonstrate by chemical tests the pre-
sence of miasmatous poison; although we cannot collect it as
we do electricity ; isolate it as oxygen, hydrogen, and other
gaseous bodies; or force it to acknowledge its presence, as is the
case with ozone; still peculiar circumstances being co-existent,
we are morally certain that it will manifest its presence by the
induction of a particular diseased action in the human subject,
and indeed, as some have asserted, in the lower animals also.

Thus although “ causa latet, vis est notissima” ; and wherever
moisture from undrained surfaces, marshy or drying ground,
decaying vegetation, ravines, beds of rivers and their em-
boucheres, ferruginous soils, &c. co-exist with heat, there the
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presence of malaria is all but demonstrated, by the well known
periodical disturbance it creates in the system.

Moreover, although we cannot isolate malaria, we are never-
theless well acquainted with its characteristics and habitat. The
latter indeed has been known from the earliest ages ; long before
Lancisi in 1695, wrote the first separate work on the subject
entitled “ De Noxiis paludum effluviis.” With the means of pre-
vention and removal, we have also long been acquainted. The
value of drainage and general sanitary regulations cannot be
questioned, and although in very many instances the utmost
advantage is not taken of such knowledge ; although frequently,

“ Advice is sporting while infection breeds ;"

still the very fact of such measures preventing the recurrence of
malarious disease, cannot leave any reasonable doubt that a
something which we call miasm does exist, and that this some-
thing manifests its presence by the induction of one or other
form of a peculiar and distinct disease.

The manner in which malaria produces its effects in the human
frame, is now and will probably for ever remain a complete
mystery, although a number of ingenious hypotheses have been
brought forward to account for it. Thus ¢habit,’ ¢ diurnal re-
volution,”  periodical development of fermentable matter in the
blood, some vague ‘general law of the universe,” oscilla-
tion of posture,’ with other far-fetched theories, have been from
time to time advanced in explanation of the effects of marsh
malaria. The latest attempt at expounding the rationalé of the
action of malaria, with which I am acquainted, is that of Mr.
Hughes, ! of Brighton, who opines that the sympathetic system
is that part of the organism specially affected by the malarious
poison, and that the phenomena of ague depend on a periodic
excitation of it by the poison, followed by an equally immoderate
reaction in the opposite direction ; which latter at length settles
down to the equilibrium of health. After bringing forward the
rhythm of the heart and the periodical excitement of the ovaries
and uterus, all, be it observed, mainly supplied with nerves from
the great sympathetic; this gentleman observes : “ From the

I Lancet, Aug. 4, 1860. On * Periodicity as a character of Disease.””
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marked periodicity apparent in the actions of these two organs,
exclusively animated by sympathetic ganglia, we seem justified
in the conclusion, that a periodical evolution of nerve force is
characteristic of this division of the nervous system ; and if this
be the case we cannot be surprised that it should give its pecu-
liar character to phenomena resulting from the effects of a poison
on itself. “Thus the periodic character of the paroxysms of
ague is reduced, under the more general law of the periodic
character of all phenomena, morbid or natural, over which the
svmpathetic system presides, dependent upon the endowment of
this system itself.”

This, although certainly not an explanation of the manner in
which malaria acts, reduces periodicity as a character of disease,
by fair analogous reasoning, to morbid irritation, or disorder of
the vaso-motor or sympathetic nerves.

This being the case it must be evident that different degrees of
irritation may exist either from larger or smaller imbibition of
malaria, acting upon a sthenic or asthenic constitution. Thus
some of these malarious impressions are vague and ill-defined ;
so much so that the true cause may probably remain long
unsuspected. These are the disorders to which the term
“ Neurolytic” has been lately given by Dr. Handfield Jones, in
his paper entitled “ A Tract on neurolytic and aguish disorder,
and on malarious remittent fever—Lond. 1859.”

Most authorities admit that in those localities where the
sources of malaria are most abundant, remittent fever will be
found to exist. Where the poison is formed in a less concen-
trated form, intermittent disease is supposed to result. When a
still smaller proportion of miasm is emitted, masked malarious
fever, or one or other of the neurolytic phenomena will be
induced. Thus, Mr. Day ! states,—* Malaria may be so virulent
as to kill at once, or received into the body with less intensity it
may cause slighter degrees of malarious fever, or even remain
latent for a long space.”  Watson ? in his article on Intermittent
remarks—* Sometimes there is no distinct stage at all, but the
patient experiences frequent and irregular chills, is languid,

1 Day on Tropical Fevers, In. An. Med. Science, Vol, xi. p. 87,
2 Watson’s Practice of Physic, Vol. i. p. 725.
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uneasy, and depressed. This state is commonly known among
the inhabitants of our fevery and aguish districts, as the dumb
ague, or the dead ague. The person is said not “to shake out.”
Again, a late writer in the Indian Lancet ' describes two kinds of
fever; one carrying off its victims quickly, the other not killing
but gradually wasting the body.

Although it is thus seen that the different morbid impressions,
the effects of malaria, have been recognized by various observers
in localities and climates widely differing, still the condition I
am about to describe under the title of “ Masked malarious fever”
does not appear to have been fully acknowledged, as a frequently
occurring deviation from health, by any of our writers on
tropical diseases. Martin, Johnstone, Annesley, and even
Morehead are silent on this point.

Masked malarious fever may be regarded as the manifesta-
tion of the presence of malaria in a minor degree of concentra-
tion, or acting upon a feeble or irritable constitution. It consists
of febrile excitement, which may be remittent or intermittent,
and can be often recognized as occurring to delicate females.
The scorbutic diathesis is sometimes concomitant, and may be
looked upon as a powerful predisposing cause.

The individual thus affected complains chiefly of heat, dry-
ness, and burning in the palms of the hands, and less frequently
in the soles of the feet. There is more or less general uneasiness,
perhaps slight evanescent headache, but no decided pain.
The circulation is not excited. The appetite is generally un-
affected, but the sleep is frequently broken and restless. The
burning of the palms may be persistent, with slight remissions,
when the parts become slightly moist; or there may be distinct
intermissions. This condition frequently prevails for months, or
indeed years, and is oftentimes so little marked as scarcely to
attract the attention, or at all events does not excite the fears
of the individual in whom it exists. In other instances, how-
ever, it constitutes a perpetual source of annoyance and discom-
fort ; persons so affected are especially prone to attacks of fully
developed fever: but in some cases they appear to escape the

1 Reminiscences of Lakore, September 1860,
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latter, by the malarious influence expending itself in the constant
induction of the masked form.

The treatment of this condition is readily deduced, and con-
sists in attention to diet; the administration of those remedies
designated by Handfield Jones “toners of the vaso-motor nerves”
of which Arsenic and Quinine are the chief; and the habitual
use of coffee as a beverage. The latter article has long enjoyed
a questionable repute as an antiperiodic, and has been highly
recommended as such by Nebelius and Baglavi, by M. Payen,
Delioux and others. As an adjuvant in the masked form of
malarious fever, I entertain no doubt of its efficacy. Change of
climate, or at all events of locality, is however the only certain
cure.

The condition I purpose describing under the title of “ Splenic
Leucocythemia” is repeatedly developed as a generation, or
accompaniment of masked malarious fever, and indeed it has
sometimes arisen without even the latter indistinct febrile state
having been previously noticed, in individuals who have resided
long in malarious localities.

Leucocytheemia Splenica cousists in enlargement of the spleen,
without concomitant febrile paroxysm, and is not the same
disease which occurs during the progress of, or after attacks
of remittent or intermittent fever. The increase of size is due to
hypertrophy of normal structure and is always associated with
intense cachexia, characterized by a peculiar pallor, and by an
excess of those white corpuscules in the blood first pointed out
by Dr. Hughes Bennett in 1845.

During the earlier stages of cases of enlarged spleen, from
fever, the condition of the organ is one of engorgement, disten-
tion, and congestion, rather than that of fibrinous deposit and
hypertrophy of structure ; although repetitions of the attack will
surely lead to such changes. That the first is the case, appears
clearly evident by the very rapid manner in which enlarged
spleen disappears, not certainly as a Parisian Physician would
have us believe, in a few minutes after the exhibition of Quinine,
but in the course of sume days, when the increase of bulk is
due to fever. When, however, the constituents of the blood
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become converted into tissue of low organization, or in other
words, into hypertrophy of the spleen, then the enlargement is
permanent, or at all events can only be removed “by the slow
and gradual process of absorption.”

The same occurs in the chronic disease of the liver where
slow depositions occur, leading in the first instance to increase
of bulk, which condition, as in the spleen, is distinct from inflam-
matory congestion, or engorgement.

The question now arises whether this condition of the
spleen is the consequence or the origin of the cachexia and
deteriorated blood co-existent. It has been supposed that portions
of “splenic pulp” or previously extravasated blood, changed in
their nature, and unfit for their proper purposes, might find their
way into the circulation, either through the splenic vein or
lymphatics. This may possibly be the case, after extravasation
occurring in the cold stage of ague; but when the latter has not
taken place, when the splecn becomes enlarged without this
prior occurrence, we are necessitated to believe that malarious
influences produce that condition of blood which favours its
stagnation and deposit in certain structures; and if it be true, as
stated by Gray, ' that the weight of the spleen increases con-
siderably, and contains more blood during the digestive process
than at other periods, there is a natural congestion established,
from which the contaminated and poisoned blood cannot retire
without leaving some of its constituents in the shape of fibrinous
deposits in that orean.

And if in addition to this safety-valve function, the spleen
exerts an influence in common with the lymphatics on the
assimilating process, and aids in rendering the crude materials
fit to circulate in the blood, it is easily understood how diseases
of this organ will react on the system. Anud if the white blood
cells have for their office the transformation of albumen into
fibrine, ? we can also readily imagine that this process being
checked in the spleen at least, the white corpuscules undisposed
of may pass again into the general circulation, their excess
becoming leucocythemia splenica.

1 Gray on Structure and Uses of the Spleen.
3 Brit. For. Med. Ch. Review 1855,
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The syphilitic and mercurial cachexia, the scorbutic diathesis,
and debilitas from heat must be powerful predisposing causes of
this blood disease.

Symptoms.—It is this condition where, in addition to the
physical signs of enlarged spleen, the dull expression, the anemic
countenance, the lemon-coloured or transparent conjuctivee, the
pale tremulous but coated tongue, the blanched lips, the occa-
sional existence of systolic cardiac murmur, and the tendency to
hemorrhage, evidence the deteriorated and poisoned diathesis
established.

The indication of treatment is of course to combat the
cachectic condition; and as we are unable to remove its cause
this cannot be otherwise fulfilled than by transferring the patient
from such influence, that is, by effecting a thorough change of
climate. If this cannot be obtained, a sea voyage, removal to
another station, district, or even house, should be suggested.
Medicinal treatment consists in tonics as quinine and iron, and
the tonic aperients of Twining and Shulhed. All depleting treat-
ment as repetition of leeches over the spleen or the exhibition
of purgative medicines given with a view to decrease the size of
the organ, are distinctly contra-indicated. The former only in-
crease the general cachexia and debility, and the latter in addi-
tion may, in the weakened state, excite dysentery. Mercury is
also inadmissible, tending as it does to debilitating results.
Blisters or other counter irritation, excepting by Iodine Paint,
are also unadvisable.  Warm baths and the nitro-muriatic acid
formulee are always desirable.

Cachexia Loci, although frequently associated with the
masked malarious febrile condition and with splenic leucocy-
themia, may, I think, be recognised as arising “per se”
without any prior or concomitant febrile congestive, or inflam-
matory disorder whatever, and without any organic change in
either of the internal organs. This condition I believe to be not
so much the result of malarious influences, as of other unavoid-
able causes prescntly to be mentioned.  Still, however, malarious
atmosphere must predispose the system to fall into this condi-
tion of cachexia, but if imbibed to any great extent, it, as it were,
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conquers all other agencies, and developing itself by its peculiar
action, adds very materially to the gravity of simple cachexia
loci.

Malaria may in other ways be a cause of the latter condition.
The asthenic results of intermittent or remittent fever may
remain long after the periodical phenomena have disappeared ;
and therefore long after (as it may be presumed) the force of the
poison taken into the system has been expended ; cachexia may
be an evidence of the previowsly diseased condition. In like
manner enlarged spleen, with its attendant retardation of assi-
milation and nutrition, may establish the foundation of a cachec-
tic condition, which manifests itself after all evidence of splenic
disease has disappeared. Again cholera with its albuminous
waste ; dysentery with its exhausting discharges; liver disease
with its attendant stagnation and loss of vitality of blood ; the
debility consequent on the employment of a too antiphlogistic
and energetic treatment ; the cachexia of mercury when the latter
becomes a “remedy of necessity;” the scorbutic taint ; are all,
even although the primary disease may be apparently recovered
from, powerful predisposing causes of the condition I designate
by the term ‘ cachexia loci.”

The direct causes however of the latter deterioration, and
from which it frequently arises without the predisposition en-
gendered by the previously cited occurrences, are, the prolonged
and excessive heats; the moistures and chilling colds of the
climate ; the loss of appetite ; the sleepless nights ; the immode-
rate perspiration ; the sudden chills duringthe latter ; the occa-
sional extraordinary fatigue and exposure which Military Officers
are called upon to undergo; and the numberless daily petty
annoyances, inevitably more or less happening to the European
resident in tropical climates.

The delicate female and the naturally physically weak Euro-
pean male, are most liable to “cachexia loci.”” It does not
however occur only to Europeans, natives of both sexes are alike
frequently the subjects of this deterioration. Most medical
men who practise in the tropics, must have noticed the manner
in which natives of one part of the country pine and emaciate
when taken to a different locality, although indeed the climate to
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all appearance is much the same in both places. Numerous
instances of the kind might be adduced, but it will be sufficient
if I mention one. Dr. James Burnes, K. H., in his “ Sketch of
the Medical Topography of Bhooj,” states—* I have known
many persons from Bombay, servants in particular, perfectly
useless from continued sickness in Kutch, who recovered their
health and energies the moment they left it.”

The native, the subject of “cachexia loci,” manifests “ Nostal-
gia” as a prominent symptom of his condition. The European
seldom allows this to be a prominent symptom.

At first sight it would appear that the causes producing
cachexia loci, which I have styled direct, would scarcely affect
the native of the country to as great an extent as they do the
European. When, however, it is recollected that the natives as
a body are physically weaker than the European ; that the lower
classes of the former are more exposed, worse housed, and more
sparely fed than any of the latter, it ceases to be a matter of
surprise that natives of the country are affected by the same
influences which would the more deteriorate the European,
according as his mode of life approached that of the former.

I believe, however, that the scorbutic taint is generally more
evident in natives, the subjects of cachexia loci, than in Euro-
peans so affected.

The chief symptoms of this condition are a sallow, bloated,
and ex-sanguine countenance; pearly conjunctivee; impaired
digestion ; palpitations; tinnitus aurium; attenuation; disin-
clination to exertion; impaired memory; frequent nocturnal
emissions; probably albuminous urine ; a white, pale, tremulous
tongue ; aching of the limbs, particularly the lower extremities ;
a feeling of thorough weariness; hepatic or eczematous erup-
tions on different parts of the body ; great irritability regarding
trifles ; indifference as regards the future; occasional thoughts
of self-destruction ; rheumatic or neuralgic pains in the abdomen,
which is occasionally tumid or tympanitic; enlargement of
glands; eruptions of boils; and eventually a disposition to
passive heemorrhagic discharges. As Shakespeare, who was
almost as great a physcian as poet, observes—

““ The corrupted blood some watery token shows,””
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Albuminous urine has been stated to be a probable symptom,
or accompaniment of cachexia loci; and this, I believe, arises
without any organic kidney disease. It would appear to depend
on simple exudation from extreme tenuity of blood, combined
with loss of tone in the secreting apparatus of the kidney.

For cachexia loci medicines are but of little avail. Tonics
as quinine and iron are of course indicated, with generous diet
and liberal allowance of malt liquor. The only means of cure,
however, is a thorough change of climate, and even after this is
effected, it will be months, and may be years before the patient
recovers his former vigour. It is in these cases that pure moun-
tain air proves so beneficial and enables the convalescing tourist
on the Scottish or Welsh Hills, to “throw physic to the dogs,”
and acquire a Spartan state of health. If an individual in this
an@mic condition remains long exposed to the influence of the
climate, which has induced his deteriorated state, a gradual
enlargement of the liver and spleen will probably arise ; inter-
mittent fever recur; and perhaps the insiduous form of sup-
puration in the former organ take place.

In conclusion, I may be permitted to remark that the three
conditions I have attempted so briefly to describe, appear to me
to demand a place in our Nosological arrangements of disease.



ANNUAL REPORT OF THE 1sr BATTALION 4rm
(THE KING’S OWN) REGIMENT, STATIONED AT
AHMEDABAD IN GUJARAT, FOR 1860.

BY SURGEON J. GORRINGE, M.D.

Presented August 1861.

Section 1.

Meteorology.—The climate of the midland division of Gujarat,
of which Ahmedabad is the chief town, is not unfavorable to
European constitutions with certain precautionary measures.
The months of April, May, and June are intensely hot, and
indeed sometimes as early as the 20th of March the hot winds
blow, when the thermometer in a house frequently reaches to
94°and in a tent to 105° and all exposure to the sun should
be avoided as certain to produce fever, if not insolation. Then
follows the monsoon in July and August, and the abundant
vegetation thereby gives rise to much fever in the autumn.
After the 20th of October the mornings and evenings are felt
refreshingly cool.

It will be seen by a reference to the Return which accom-
panies this Report, that there were 36 days on which rain fell,
amounting to between 27 and 28 inches during the year.

In the midland the average temperature throughout the
year is greater than in the northern and southern districts of the
province. Here we want the open sea to temper the air as it
does in the south, while the richer soil and more numerous
inclosures tend to render the nights hotter than is the case in
the north. The station has been very free from Bowel and
Liver complaints and from Rheumatic affections, the only

disease which prevails is Intermittent Fever.
M 14
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Physical Geography and Medical Topography of the sur-
rounding Country.—The province of Gujarat, which forms the
Northern Grand Division of the Bombay Territory, is bound-
ed on the N. W, by the Buness River, which, arising in north-
western Marwar, holds a S. W. course, passing by Deesa, and
receiving but few tributary streams, until it loses itself in the
Runn. From the mouth of this river, a line drawn along the
edge of the Runn leads us through the western part of the Kee-
rungaum pergunnah, and intersecting the small neck of low-
lying country which here bounds Kattywar, brings us to the
mouth of the Saubermuttee at the head of the Gulf of Cambay,
We have now this Gulf, and afterwards the Indian Ocean as
far as Damon, for the western boundary. A line drawn from
Damon to Durrumpore gives us the southern. The eastern
and north-eastern are formed by a succession of hilly ranges
stretching (with interruptions of three great alluvial valleys)
along the whole of this side of Gujarat, until they are lost in the
hills of the Aboo range.

For convenience of description Gujarat may be arranged in
three divisions, viz., a Southern, Midland, and Northern, each
of which present peculiarities; but my remarks must be
limited to the midland, in which division the Regiment has been
stationed. The capital is Ahmedabad, built on the banks of
the Sauburmuttee, a broad and generally rather rapid-flowing
river, which arises from the hills of Mewar and the Deybur
Lake, and being joined by the HHautmuttee high up in its course
and afterwards by four smaller rivers (the Karee, Meshwa,
Watruck, and Dadur), falls into the sea at the head of the
Gulf of Cambay; so that this portion of Gujarat may be
supposed to abound in water as is actually the case. Ahmeda-
bad was formerly a splendid capital, and is still important as
being the Head Quarters of the Northern Division of the Bom-
bay Army and of the Northern Zillah in the Civil Establish-
ment, and hardly less so as the place of residence for numerous
merchants and bankers who carry on here an extensive trade.
It is celebrated too for the excellent quality and durability of
its cotton, silk, and brocade manufactures. Its population is
about 100,000. '
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- Soils.—The soil is a deep brown, sometimes with a greyish
tinge, very favorable for the growth of all sorts of produce.
Black soil exists in the lower levels, but the brown and greyish
or “ Gorat,” as it is called, greatly predominate.

Vegetable Productions.—Sugar-cane in all the lower parts of
the Ahmedabad district is much grown and of a very fine qua-
lity. Wheat, jowaree or Holcus sorghum, is the usual relieving
crops for the cotton soil. Barley, bajree or Holcus spicatus,
forms the staple food of the natives and their cattle in this dis-
- trict. Castor oil plant, tobacco (Nicotiana Tabacum), Cur-
cuma longa or turmeric, poppy (Papaver somniferum), cussumba
(Carthamus tinctorius), kodra (Paspalum scrobiculatum), gram
(Cicer arietinum), plantains, and melons, form extensive articles
of produce in the sandy rivers.

Trees.—The whole of this division is well wooded ; the variety .
of trees give a pleasing diversity of feature to the fields. Most
of the fields around Ahmedabad are skirted with tamarind,
mango, banian, peepul, and Ficus racemosa. The hedge-
rows are thick and luxuriant, composed of euphorbias, and
asclepiads of various species. The Anacardium orientale nut or
“marking nut” is common. The Acacia arabica, and Cassia
auriculata. The custard-apple or Anonasquamosa. The bright-
red Butea frondosa too is very common.

Food.—Two-thirds of natives use vegetable dict. Pulsc of all
sorts is in common use. Liguors—toddy from date tree;
opium is the chief stimulus, or bhang : the lower class smoke the
dried flower—it is then called “ Ganja.”

Diseuses of Population.—Ahmedabad had formerly a reputa-
tion for salubrity, but the experience of later ycars does not seem
to have borne this out; nor is this surprising, as all half-ruined
towns in a rich country become so many nests of malaria, and I
can easily imagine that this city in its former state of complete-
ness and grandeur, well supplied with pure aqueduct water,
and having no ruins in its interior, and possessing as it does
great facilities for drainage, natural and artificial, may have been
exempt from the invasion of autumnal malarious fever, to a
degree at present quite unknown in Gujarat; as itis, the popula-
tion is decimated every year by cholera and fever.
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The levelling and removal of ruins ; the widenings of streets ;
the supply of pure water; a scientific system of drainage and
sewerage ; the planting of belts of trees in eligible situations,
must be done before any healthy change can be looked for.

Barracks, §c.—~The Cantonment of Ahmedabad is about three
miles N. E. from the city and occupied at present by the Head
Quarters of one European Infantry Regiment, two Native
Infantry Regiments, one Battery of European Artillery, and one
of Native Artillery.

The Barracks of the 4th (King’s Own) Regiment are built upon
a slightly elevated plateau adjoining that used as a station race-
course, and consists of ten rows of huts facing the S. W., their
walls composed of mud, foundation of brick, and roofs of chup-
pur: each row is built for 50 men, and in it there is just room,
when the cots are placed transversely, to allow a man to walk
down its length: the walls are 1} feet thick, the rooms 10 feet
wide, 11 feet high, and 210 feet long. There is a verandah in
front of 6 feet in width; the rear wall of each hut is pierced
with 20 windows, each protected by matting ; and the front with
30 doors 7 feet high. The monthly average number of men
in each hut during the past year was 44, and which gives the
average monthly cubic feet per man 528. The huts have stood
very well for three monsoons after repair, but they have a mean
appearance and are unprovided with tatties or such comforts
as troops might reasonably expect in this climate, though last
year punkahs were put up.

The Barrack accommodation for married Soldiers consists
of several rows of mud huts, each row divided into 12 compart-

ments, and these again subdivided so as to give two rooms to
each family.

The ventilation of the men’s rooms, also of the several guard-
rooms, &c., has been sufficient to preserve the purity of the air,
and no occasion has required any particular representation on
account of defects arising from such causes. The climate is not
sufficiently cold in winter to require the rooms to be warmed
by artificial means other than the closing of some of the doors
and windows at night. Each hut is provided with four roof
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openings for the exit of heated air at all times, and which cannot
be closed, but so arranged that during the monsoon, rain is not
admitted. The walls have been twice white-washed during
the year; the ceilings, consisting of bamboo matting, have not
undergone this process.

The ablution and bath rooms consist of small mud huts,
containing benches for water chatties and large wooden tubs
in the centre of the floor, and which are regularly used by the
men. Besides which, during the summer, a weekly bathing
parade under a Medical Officer and the Orderly Officer is order-
ed to the river Saubermuttee.

The cooking of the men’s rations has not been so varied as
could be desired, in consequence of the absence of ovens; but
these have been sanctioned on my recommendation. The
Latrines, Urinals, &c. are daily cleansed by the conservancy
establishment under the Quarter Master, and liberally supplied
with lime daily, and twice a week charcoal and salt burnt in
them for purposes of deodorization. The foul water from the
cook-houses and the bath rooms runs into cesspools which are
daily emptied by Puckauly Bheesties : no nuisances have existed
from any of these causes.

Water is supplied to the troops from deep wells in the
Camp and drawn up by Government bullocks; its amount is
abundant and its quality excellent, and it does not require
filtering.

Diet, §c.—The daily ration consists of 1 Ib. Bread, 1 Ib. Beef,
11b. Vegetables, 4 oz. Rice, 2} oz. Sugar, % oz. Tea, 1 0z. Salt;
Mutton twice and Beef five times a week. The vegetables
are sufficient, and the rations are cooked generally according to
the men’s fancy, but chiefly curries and boiled meats are used,
there being no ovens or dishes for baking.

The diet of the troops is as good and varied as could under
the circumstances be expected, but the recommendation which
I made about ovens has not yet been carried out by the
Engineers, though sanctioned by the Major General, and I have
made a further representation on the subject, which has caused
an enquiry.
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Good Porter and Arrack furnished by the Commissariat is
sold at the regimental canteen at moderate prices ; and Coffee,
Tea, Soda Water, Lemonade and Ginger Beer, can be obtained
at the Regimental Reading Room.

Very few diseases could be directly traced to intemperance.

Clothing, §&c.—In winter the dress consists of cloth tunics,
cloth trowsers, and forage caps without covers. In summer
the “khakee” and wicker helmet. In spring and autumn the
serge tunics and dungaree trowsers or white trowsers. These
changes appear to be well adapted to the climate, and I have
not found it necessary to make any recommendations relative
thereto.

There have not been any lengthened marches during the
past year, and only two cases of foot soreness from defective
boots came under my observation, and which were remedied
by my ordering new boots.

The bedding has been clean and wholesome, and properly
aired in accordance with the Regulations.

Duty and Ezercise.—The usual amount of garrison duty
has been performed, the nights in bed were as follows, viz:—
Serjeants 5, Corporals 4, Drummers 9, and Privates 5}. An
hour’s drill morning and evening at such hours as did not expose
the men to the heat of the sun, viz., insummer at 5 A.M. and 53}
r.mM., and in winter at G A, and 5 r.m., varying with the
changes of the season.

Skittles, foot ball, quoits, cricket, puff and dart, and thea-
tricles have been the pastimes indulged in by the troops at this
station, together with a good regimental library, reading
room, and canteen. The above appears to have been duly
appreciated, and have no doubt tended to maintain the general
health of the regiment.

Canteen.—The canteen is a small mud hut and therefore not
so comfortable as it might be; its ventilation and cleanliness
have been duly attended to: porter and arrack are almost the
only articles sold at the “ canteen proper” and which are sup-
plied by the Government Commissariat, a board of Officers
having previously decided on their qualitics.
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Crime and Punishment.—There are six garrison cells built
according to the latest regulations as to form, size, and cubic
space, and a small guard room attached; they -are however
badly placed in two rows, so that one row is nearly always
without the advantage of wind. They require an ablution room
for use in common. The lock-up room belonging to the Quarter
Guard will hold about four prisoners; it is built of mud and
chupper and badly designed. All these buildings have been kept
clean and properly ventilated.

Hospital—Date of construction unknown; total number of
wards 8; total number of beds 54; average number of sick in
wards 30 (Head Quarters Hospital); number of cubic feet per
patient, 1461.

The ventilation of the Hospital has been as good as the
circumstances of the building could admit of, but being built for
a private residence, it consists of a number of small rooms, dark
and badly provided with windows. Punkahs and kuskus tatties
were freely used during the hot weather, but it is so built about
that it is very unfitted as a building for sick men. There has
been no over-crowding of its wards.

A new privy has been lately erected at the Hospital which is
commodious and well ventilated ; it requires a covered way. A
cesspool for the urinal is emptied daily by a packaul bheestie
and the solid excreta removed by the conservancy establishment
of the Barrack Department. A large well in the Hospital com-
pound supplies good and sufficient water and is drawn by the
bheesties of the establishment. There is a good bath and
ablution room connected with the Hospital; and a capacious
kitchen and two cooks provided with the necessary means have
proved satisfactory. The wards have been lime-washed inside
quarterly, and outside once a year.

No form of zymotic diseases has broken out or spread in
Hospital. Vaccination has been regularly performed with all the
new-born children (12 in number), and every man, woman, and
child now presents either marks of small pox or of vaccination,
according to the table in the return.
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General Summary.
Average strength of the Regiment including all

Detachments eecevevieneceicennccceces 918
Admissions to Hospital...c.veveieeeccaiias 2406
Discharged thence to duty sceccecececessss 2320
Died in Regimental and Detachment Hos-

pitals @0 eccscccsesescessrercseccrecsssenne 49

Ditto  ditto  elsewhere «ceecevecess 6
Remaining in Regimental and Detachment

Hospitals «.eeeeeevecreccecssseccacsnns 70
Daily average sick in all Hospitals ccseeseaes 66
The per centage of deaths to treated «¢os.... 2:00

Ditto sick to strength..cceeeeensee 26568

Ditto deaths to strength...ceeceoess 533

The proportion which admissions and deaths from zymotic
diseases have borne to the admissions and deaths from all causes
were as about 3 to 1.

Causes of Mortality, arranged under the orders of each class.

(Miasmatic .. 40 [ Kidney ...... 0

Zymotic .. ¢

| Enthetic .. 0 Local
Dietic sees O Aleees

Gennetic
< Bone & Muscle. 0

esee 0

LParasitic o O

Constitu- { Diathetic .. 0
tional. Tubercular., 1
(Brain...... 3

Heart .... 2

Local ¢4 Lung «euv.. 1
Bowel .... 4

LSKin +.een.n. O

mental «« Nutrition .... 0

Accidents .... 4

<[Batt]e.. R |

Violence ..< Homicide .... 0
0

0

LSuicide e
Execution ¢, ..
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Table showing the increase und decrease of the Regiment from

Increase.

Decrease.

1st January to 31st Deccmber 1860.

Strength, including Serjeants, Drummers, Rank

and File, on 1st January 1860 .c.ev.uu....
Joined from England ............
Enlisted abroad .......0e000000..
Transfers received...vasvveeenans.
Deserters rejoined. coevevuvinnan.,

f.-- /‘\——\

W -
| %
OSWO W

767

Add total Increase ........... 346

—

Total Strength........ 1,113

[5. Deaths «ivvevveiiinneninnnneees 55
! 6. Sent to England { 'Irzi?zﬁifl’ég“:e.d. g; g 53
{ 7. Discharged by Purchase .....e..... 6
8. Do. by limited Service ex-

l pired, Transfers, &c. «.v0ueveees. 61
(9. Decsertion voevvuiivenncneennnness 0

Deduct total Decrease o.....

175

Strength, 31st December 1860. . 938

Present Composition of the Corps.

S—

Serjeants| Corporals. | Drummers. (Privates.| Total.

Under 18 years of age] 0 0 4 2 6
From 18 to 19 ... 0 0 5 1102 [ 107
» 19t020 ....] O 0 4 94 98
n 20to 25 ....] 11 15 5 1303 ]334

w 25 t030 ....] 8 17 1 [ 147 | 173
w 30to 35 ....] 12 7 2 65 86
» 35tod40 ....] 14 4 0 42 60
» 40 to 50 .... 7 0 0 5 12
En-rcate to join ....] 1 2 0 59 62
Total..] 53 45 21 | 819 | 938
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No. of each Country.

g | B |4
g g g g & | Total, exclusive
8 ,;E_‘ 5 §. H of Officers.
|18 (a6 |38 |&
English ...vc00e..0 21132 14|24} 450 520
Scotchevvecenceeeead) 3] 2 2| 1} 50 55
Irisheevecivennaees ] 37 [ 18] 6|18 } 260 301
Foreigners ..........] 0| 0| 0] 0 0 0
En-route to join «.....] Of 1| 0} 2} 59 62
Total..] 41 | 63 | 21 | 45 | 819 938

Length of Service of the Non- Commissioned Officers, Drummers,
and Privates,

lSerjeants Drummers. | Corporals. |Privates.] Total.

Upwards of 21 years] 3 0 1 4 8
From 19 to 21 ... 5 0 0 4 9
p 150t 19 o] 12 2 5 30 49
» 10to 156 ... 13 4 17 42 76
» Htol0 ...} 19 6 16 [ 335 | 376
Under 5 years .o..] 0 9 4 [345 | 358
En-routeto join ...} 1 0 2 59 62
Total..] 53 21 45 | 819 | 938

Period of Residence in India.

Admissions of each | Deaths of cach
Period Strength of Class from 1st Class from 1st
* each Class. | January to 3lst January to 3lst
December 1860. December 1860.

Under 1 year ......| 287 1,300 40
From 1to 2 years ..| 390 860 11
w 2t03 ,, ] 261 246 4
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Section 11.

Disease.—At the close of the year 1859 there remained 33
patients in Hospital. During the past 12 months 2,406 were
admitted, making a total of 2,439 who have been under treat-
ment. Of these, 2,320 have been discharged, 70 remain in
Hospital, and 56 died, being a percentage of 2:26 on the whole
number.

The annexed return of the diseases which have been under
treatment shows at a glance the leading particulars connected
with the classes and number of such diseases, and the result of
treatment,

During the year 1859 the number of admissions was 1,703,
and the percentage of deaths 1:3. During the year under
review the admissions were 2,406 and the percentage of
deaths 2:26 (but the former was only a nine-month’s return).

During January, the 1st month of the year, the admissions
amounted to 123, chiefly from slight cases of intermittent fever.
There were 3 admissions for pneumonia, 1 at Head Quarters,
and 1 at each of the out-stations, all did well. Dysentery
presented in 5 cases, viz. 3 at Head Quarters and 2 at Baroda ;
the treatment was satisfactory. There was 1 death at Head
Quarters from acute hepatitis in an old soldier, complicated with
delirium tremens and pleuritic effusion.

In February the admissions were nearly the same. On the
14th the Right Wing left for Aden, and on the 22nd a large draft
of recruits, lately arrived from England, left Bombay to join
Head Quarters ; on their way up, one man died of apoplexy and
wother was drowned. One of this draft also died at Bombay
fom chronic dysentery. There was no death at Head Quarters,
Surat, or Baroda. :

In March the admissions rose to 181, and there was an increase
of bowel complaints, chiefly at Head Quarters, but not great;
there was a good deal of venereal this month at Aden. One
death occurred at Baroda from pneumonia and one man died
suddenly in Bombay harbour from a rupture of an aneurism of
the aorta,
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In April the prevailing diseases everywhere were fevers, and
the admissions for this complaint amounted to 70, out of a
total of 170. One was fatal at Aden after 22 days. Cholera
prevailed extensively throughout Gujarat, and was very fatal in
the regiments at this station and amongst the native population.
There were 3 cases at Head Quarters, one of which proved fatal,
and at Surat also a fatal case. There was also a death from
dysentery at Iead Quarters this month.

In May the average sick was at Head Quarters 27, Aden
26, Surat 3, and Bombay 3=>59 ; which is less by 6 than last
month, The total eases being also less by 31. The prevailing
diseases as usual were fevers, from which however no death
occurred.

There were 3 deaths at Head Quarters from cholera, out of 4
attacked, but considering the prevalence of the disease at the
station with the native troops and population, among whom
hundreds have died, the regiment has well escaped with only
4 cases.

Two children died this month, 1 from hydrocephalus, and 1
from diarrheea.

On the 30th a Field Force of 300 men left for Godra in
pursuit of Rebels.

In June the Field Force returned on 16th with a loss of 14
men, after being out only 18 days. A return march was com-
menced on the 9th day, about 55 miles frcm Ahmedabad ; the
number of days on which the troops actually marched was 15,
and the average length of each day’s march was 8-10 miles ; yet so
totally exhausted were the men that their return had to be deferred
until all the available sick carriage in Ahmedabad could be sent
out to assist them. The deaths were chiefly from sun-stroke
and cholera. Add to which 1 case of cholera and 2 of remit-
tent fever on their return, and soon after admission to Head
Quarters Hospital. The great majority of the fatal cases of
sun-stroke occurred on the 8th of June, after and during the
march from Somnapore to Tasra, and in almost every case the
men were attacked in the ranks on the march, or while pitching
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their tents immediately after arrival ; the Thermometer this day,
in an Officer’s tent provided with tatties (and which Soldiers’
were not) was 105°, There can be no doubt that the mortality
was due to the excessive heat from which the men became
asphyxiated, and that the detachment consisting of (chiefly)
young soldiers, scarcely 6 months in India, afforded but little
power of resistance to the effects of so deadly an enemy. The
treatment adopted by Assistant Surgeon Kearney, who was in
medical charge, together with some recommendatory suggestions
from me, will be found in a special report made to the Director
General at the time.

Of the deaths at Head Quarters during this month (as stated
above), three came in with the detachment and did not long
survive ; the other four were, one case of hepatic abscess, and
three of heat apoplexy, of which two occurred in Hospital and
one in the Barrack room. All being in a passive state at the
time and not previously exposed to the sun; they all occurred
late in the afternoon, which is always the hottest time of the day
in-doors.

At Aden, the Right Wing till June had recorded but one
death, and now there have been six additional ; one from sun-
stroke, one from an injury (the 6th cervical vertebra being ex-
tensively fractured and pressing on the cord, and displacement
forwards of 5th cervical and others above it, fracture of
sternum between 2nd and 3rd ribs, effusion of blood into
cellular tissue of anterior mediastinum): also four deaths from
fever, making a total of 27 for the whole regiment.

In July the health of the regiment much improved, owing
no doubt to its being the first month of the monsoon, and there
was a decrease of 112 in the admissions and only one death, and
that from cholera. The prevailing diseases were still fevers,
but there were 68 less under treatment, and their type was
milder.

In August the decrease noticed in the previous month still
obtained. The wing at Aden only had 29 in Hospital on the
last day of this month, of which only 6 were fevers, showing a
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marked change from July when they had 44, and in June 67 ;
this improvement in the health of the men (writes the Assistant
Surgeon in charge) is to be attributed to the change in the
weather ; there was generally a cool wind blowing the greater
part of the day, and the nights also were cool; 4 deaths at Head
Quarters this month, viz. fever, complicated with congestive
pneumonia, diarrheea in a recruit, and two from cholera, this
disease being still prevalent in the surrounding districts (four
cases of cholera were admitted) four children also died this
month, two from cholera and two from diarrhcea.

In September the monsoon was over and the weather again
became sultry and oppressive, and there was more sickness this
month, chiefly in fevers and bowel complaints. The cases also
were of a more severe type, There were three deaths, viz., abscess
of liver in which pus formed on the 25th day and death in 51
days in a temperate man only seven months in India, and 2
from fever; a child died at Aden from diarrhcea.

In October there was some improvement, and the average
daily sick was 19 less; there were two deaths at Ilead Quarters,
one from dysentery in a young soldier soon after arrival in India
and ending in perforation of the colon, the other case was
from abscess of the liver in a man who had been in the country
since February 1858 ; a child also died at Aden four days after
its birth from inanition,

In November the weather became cold, particularly night and
morning, and the regiment became more healthy accordingly ;
there was a decrease of 35 in the admissions for fever, which
however were still the prevalent complaints: no deaths this
month anywhere.

In December the cold weather continued and there were no
deaths, and the admissions to Hospital were only 178 ; being 17
less than in November and 8 less than the same month of last
year.

The greatest number of admissions in any one month was
355 in June, and the smallest number 123 in January.
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Return of Deaths und the Stations at which they occurred.

7
I will now proceed to offer such remarks on the more impor-

tant and prevalent diseases and any specialities in the types of
disease, as may be seen necessary for giving a distinct outline of
the medical history of the regiment during the year.

Zymotic Diseases.—Diseases belonging to the Zymotic class,
being the chief causes of loss of efficiency in an Army, we find
accordingly in the present return, that the proportion which
admissions and deaths from these diseases bore to the total ad-
missions and from all causes during the year was about three
to one.

Fevers resulting from miasma are commonly the causes of
sickness during the months of June, July, August, September,
and October, but prevail more or less at all seasons ; thus out of
a total number of 2,406 admissions, 1,226 wcre of this nature,
and which may be classified into the following types with
their respective proportions :—intermittent 1,041, remittent
22, continued 149, ephemeral 14; and the deaths from fever
were 11 in number, viz. 2 from intermittent, 4 from re-
mittent, and 5 from continued; those from intermittent and

remittent being at Ahmedabad, and the continued fever at
Aden,



ANNUAL REPORT OF THE ST BATTALION

120

‘0981 w2quang 151¢
03 Ruonuvp 351 wosf “uaunbayyr (umQ sbrryy) yip uwoynpvg S| Y2 ur 1231 Jo s350) fo uampayy



418 (K. 0.) REGIMENT FOR 1860, 121

Intermittent fever as generally met with exhibits its first
symptoms of attack at any hour, and at any season of the
year, showing however a preference to the very hot weather (to
those who expose themselves out of doors at this time) and that
which immediately precedes and follows the monsoon, when the
sky is overcast and a sultry stillness obtains. The order of
attack is generally a slight headache and a sick feeling at the
stomach, and a chilly sensation and general languor amounting
sometimes to a pain in the small of the back; 2ndly, heat of
skin, fullness of head, quick pulse, parched lips, and thirst ; and
lastly, profuse perspiration. The time which each of these stages
occupies being dependent on the severity of the attack and the
nature of the remedies employed, but generally eight hours may
be put down as the average duration of the whole; the patient
may then escape without another attack for some time, or it
may return the following day or in two days; but the most
frequent type is the quotidian.

Only a small proportion of the cases under observation during
the year were of the continued and remittent type, but these
were always attended with more or less danger.

The 7Treatment adopted in ordinary cases of intermittent
fever was by an aromatic stimulating draught if seen in the
cold or shivering stage, a diaphoretic in the second, and quinine
in the third stage ; the latter being continued during convalesence
for a few days. In continued and remittent fevers the treatment
necessary was more complicated, and I have found leeches to
the temples of the greatest benefit in those splitting headaches
which usually accompany them, as well as a blister to the
nape of the neck and the use of James’ powder and nitre as a
diaphoretic; or, if any internal congestion, calomel and
James’ powder; and when diarrhcea was present, calomel, pulv.
jacobi, and opium combined. Quinine to be resorted to on the
least indication of a remission or subsidence of the active
symptoms.

The fatal cases of fever with their post-mortem appearances
were briefly as follows :—

Case 1.—Private Richard Roosebridge, =tat 20; a case of intermittent
fever, in a very debilitated subject, and early complicated with congestion of
M 16
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jungs, and on the 44th day severe cerebral symptoms supervenep and
death three days after. Treutment by -quinine, blister to chest, expectorants ;
afterwards blister to head, wine, and soup.

SecTIO CADAVERIS HORA V. POST MORTEM. External appearances~—
Body much emaciated and marks of vesication at the nape of the neck.
Cranium.—Vessels of the dura-mater and simuses coutained but little blood.
There was a large quantity of serous effusion beneath the arachnoid filling up
the spaces between the convolutions; the vessels of the pia-mater were not
prominent, and the substance of the brain was pale and exhibited an absence
of puncta-vasculosa. The lateral ventricles were filled with the same serous
effusion. Thorecx.—The lower lobes of each lung posteriorly were engorged,
but the other parts quite healthy. Heart was natural in size and appear-
ance. Abdomen.—Spleen about twice its natural size, and not lobulated ; it
was gorged with grumous blood and easily broken up ; other viscera healthy.

CAsE 2.—Private William Jacklin, setat 19; an English Labourer; one
year’s service and five months on station. A case of intermittent fever,
complicated with congestive pneumonia on the 14th day, and from which
death ensned nine days after. Treafment by diaphoretics, quinine, blisters to
chest, expectorants, ammonia, wine, and beef tea.

SECTIO CADAVERIS HORA VI. POST MORTEM. KExternal appearances.—
Body rigid, and unnaturally warm. Marks of blistering over chest, front,
and back. Head.—The brain had a pale exsanguineous appearance, and
there was much serous effusion beneath the arachnoid, filling up the spaces
between the convolutions ; there was no congestion of its vessels and but few
red dots on section of its substance. A round hole—the size of a bullet—was
found in the frontal bone, just above the growth of the hair over the right
side of head, the skin had grown over it, but no attempt at reproduction of
bone,—internally the dura-mater protected the brain: there was nothing
observable in the brain itself, nor any history connected with it. Chest.—
Both lungs adherent anteriorly by firm and old bands to the walls of the
chest, otherwise they had in front a natural appearance ; but posteriorly they
were perfectly impervious to air and had a fleshy section, and were filled with
bloody serum. Heart natural, Abdomen.—Liver large and pale, as were the
kidneys ; spleen firm and natural. All other organs healthy.

Case 3.—Corporal Robert Hardy, stat 26; an English Butcher; of two
years and 10 months’ service and 1 year and 3 months on station. A case of
remittent fever, contracted on field service after rebels in the month of
June, by exposure to sun and fatigue. Sudden death by coma. Treatment
by James’ powder and nitre and quinine, blisters to nape of neck, cold douche,
enemata.,

SecTio CADAVERIS HORA XIIl. POST MORTEM, BY ASSISTANT
SurGeoN KEARNEY. Exzlernal appearances.—Body darkly discolored by
the gravitation of blood. Head.—About 8 oz. of blood escaped on opening the
cavity of the cranium ; slight serous effusion beneath arachnoid, and in some
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places this membrane had a pearly look. Brain itself was soft, and there was
too much serum in its lateral ventricles ; no other marked appearance.

Case 4.—Private George Grimes, #tat 23; an English Labourer; of one
year’s service and five months on station. A case of remittent fever. Death
on 6th day ; much previous exhaustion and exposure on field service. Treat-
ment by calomel, pulv. jacobi, and opium, quinine, blistex to head, cold
lotions, &c.

SEcTio CADAVERIS HORA VI. POST MORTEM. Euzternal appearances.—
Body stout and rigid. Head.—About 8 oz. of bright-colored blood escaped
on the removal of the brain ; the small vessels of the pia-mater were much
injected, giving the whole surface of the brain a bloedy appearance; there
was slight serous effusion beneath the araehneid near the glandule pacchione,
where the membrane had a pearly appearance ; the substance of the brain on.
section presented nothing particularly abnormal, neither did its ventricles
contain much fluid. €hest.—The perieardium contained about 3 oz. of a
straw-colored fluid. The heart appeared healthy. The lungs were both
gorged posteriorly with blood and serum, but anteriorly they looked healthy
and crepitant. Abdomen.—Liver large and contained a greater proportion
of white substance than natural in its composition, giving the whole interior
a pale appearance on section. 'The spleen was enormously enlarged, weighing .
20 0z., of a slate-blue color externally, but engorged internally with black blood.
The kidneys were both enlarged and presented (like the liver) a preponderanee-

of fatty deposit.

Case 5.—Private George BidneH, setat 22; an English Groom ; two and
a half years’ service and one year on station. A case of remittent fever, with
death on the 13th day, attended with extreme debility and low muttering
deliium. Treatment by diaphoretics, quinine, ammonia, sther, chicken
soup, wine, blisters, and stimulant enemata.

SecT10 CADAVERIS HORA XIV. POST MORTEM. External appearances.—
Body not much redueed. At present cold and rigid ; marks of blister on the
scalp and neck. Head.—The sinuses of the head and vessels of the pia-
mater distended with dark venous blood ; granular lymph exudations at the
free edge of the hemispheres; serous cffusions (about 3iss) at the base;
numerous red points on section of the brain substance; choroid plexus
injected with blood, serous effusion into the lateral ventricles. No other
morbid change. Chest.—Adhesions of the lungs on both sides, anteriorly
and posteriorly. They both were congested. The organs otherwise
healthy. Heart and appendages normal. Abdomen.—Liver enlarged, bled
freely on incision; gall bladder full ; stomach and intestines distended but
healthy throughout ; spleen enlarged, very friable ; kidneys natural.

Casg 6.—Private Thomas Hunt, tat 19; an English Labourer ; oneand a
balf years’ service and seven months on station. A case of fever with one
slight remission : death in G days. Treatment by diaphoretics, quinine, and

hlisters,
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SecTio CADVERIS HORA VI. POST MORTEM. Ezfernal appearances.—
Body not much emaciated ; marks of blisters on head and shoulder ; cadaveric
rigidity present. Heard.—The vessels of the pia-mater and sinuses of the
brain gorged with blood ; about 3iss of serous effusion at the base ; numerous
red points in cutting through the brain substance. Its lateral ventricles con-
tained an ounce of clear serous fluid; choroid plexus distended with blood.
The brain substance of natural consistence, but the medulla oblongata felt to
be unnaturally hard. Chest.—The lungs were adherent to the chest on the
right side, both healthy and crepitating. The pericardium contained the
usual amount of fluid. The heart looked a little larger than natural ; on its
anterior surface was an oval patch of organized lymph, not separable from
the muscular tissue; the walls of the left ventricle thicker (owing to cada-
veric rigidity), the mitral valve somewhat opaque; other valves healthy.
Abdomen.—Liver congested; gall bladder full; stomach and intestines
healthy ; spleen natural. The left kidney larger than the right, flabby and
congested, otherwise healthy.

Casg 7.—Private Jobn Glover, ®tat 27 ; an English Blacksmith; of five
years’ service, 14 months in Indis, and at Aden since 5th March 1860. When
at Baroda he had intermittent fever several times. He was admitted on the
14th March with the usual symptoms of continved fever. There were in his
case occasional intermissions at uncertain intervals. He gradually sank and
died on the 2nd April. Treatment.—Cold application to head, salines, calomel
and James’ powder, quinine in the intermissions, blister to back of head,
chicken broth, jelly, sago, and wine.

PoST-MORTEM APPEARANCES FOUR HOURS AFTER DEATH. Head —
There was a considerable amount of venous congestion and effusion beneath
the arachnoid ; no perceptible change in the substance of the brain. Thoroe.
—Heart of natural size, wall of right ventricle very thin and pale; valves
healthy ; lungs both healthy, about four ounces of serum effused into right
pleura. .Abdomen.—Liver much enlarged, soft and pale; its substance not
easily torn. The gall bladder almost empty. Kidneys rather large but
healthy. Intestines healthy. Pancreas hard and difficult to cut, and of a
darker colour than usual.

Case 8.—Private Benjamin Reynolds, mtat 28; an English Agricultural
Labourer ; of 7 years and 11 months’ service, 2 years and 8 months in Indis,
and at Aden since 5th March 1860, since which date his health had been very
indifferent. He was admitted at 2-30 p.M. on the 12th June with the ordi-
nary symptoms of continued fever,” and soon afterwards became delirious.
Leeches were applied to the head and he became much better, and was free
from deliium next morning. About midday on the 13th when it became
hot and sultry he became much worse, delirium returned, with hot and dry
skin, and soon afterwards he became insensible and died at 3-45 p.M.  Tveat-
ment.—Purgatives on admission, cold application to head, leeches to head on
two occasions, salines, blister to neck and sinapisms to legs, stimulants.
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PoST-MORTEM APPEARANCES 15 HOURS AFTER DEATH. Head.—Veins
congested, and some effusion of serum beneath the arachnoid; bloody spots
on cutting brain substance, more numerous and larger than ususl. About
3iof pale serum in the lateral ventricles. Veins of choroid plexus not con-
gested. Thorar.—There was fatty degeneration of the heart, especially of the
right ventricle, the muscles structure of which was exceedingly thin; valves
quite healthy. Abdomen.—Liver enlarged and pale; gall bladder full of
bile. Both kidneys larger than usual and pale, and probably discased. Intes-
tines healthy ; spleen rather enlarged and somewhat soft.

CAse 9.—Private Edward Mason, ®tat 28 ; an English Mason; of 5 years
and 6 months’ service, in India ] year and 5 months, and at Aden since 5th March
1860. Had fever several times since he came to Aden. He was admitted on
the moming of the 10th June, and stated that he had not felt quite well for
several days. He had headache, hot skin, quick pulse, thirst and other
symptoms of “continued fever.” There was very slight improvement after-
wards, and he suddenly became worse about noon on the 14th and insensible,
and died at 3-45 p.M. Before death the abdomen was very hot and dry, and
there was a dark expression of face; pupils rather contracted. Treatment.—
Salines, calomel, and James’ powder, cold applications and leeches to head,
purgatives on admission and occasionally afterwards, cupping to neck, spoon
diet, beef tea.

PosT-MORTEM APPEARANCES 14 HOURS AFTER DEATH. Head.—The
veins not much congested, but a very considerable amount of serum was
effused beneath the arachnoid ; not much increase in size of the bloody spots
on cutting substance of brain ; lateral ventricles contained about 3ij of bloody
looking serum ; vessels of choroid plexus not congested. Thoraz.—Heart
flabby with very little fat on it, and its lining membranes of a dark pink color
from post-mortem changes. Both lungs more congested than usual, but in
other respects healthy. Abdomen.—Liver of natural size and consistence, and
Presenting no appearance of disease; gall bladder pale; spleen twice the
natural size, and softer than usual. Both kidneys healthy ; intestines healthy.

Casg 10.— Private John Walker, ®tat 26; an English Agricultural Labourer;
of 5 years and 8 months’ service, in India 1 year and 53 months, and at Aden
since 5th March 1860. He had a severe sttack of fever at Surat in 1859, and
his health became impaired from that time. He had not felt well for several
days before he was admitted, viz., on the 15th June, and he then had headache,
pains of body, sense of lassitude, hot skin and other symptoms of “* continued
fever,” Bowels were confined. There was an intermission of the symptoms for
a few hours on the 19th, but with this exception there was very little improve-
ment at any time. There was the same dark appearance of face as mentioned
inthelast case. On the 21st, as the temperature of the day increased, he became
worse, delirious about 11 A.M., and soon afterwards insensible, with the pupils
much contracted, and in this state he continued till the hour of his death,
viz.,, 140 p,u, Treatment.—Purgatives, salines, calomel and James’ powder
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in small doses, tartar emetics with salines, cold applications and leeches to
head, quinine in the intermission above referred to, and blister to.neck, spoon
diet, chicken broth, wine in small quantities with sago, soda water and
lemonade. .

PosT-MORTEM APPEARANCES 19 HOURS APTER DEATH. Head.—When
the head was opened a larger quantity than is usually observed of blood and.
serum (mixed) escaped from the head and spinal canal ; the veins of the dura-
mater and pia-mater congested ; no effusion of serum on surface of brain
beneath the arachnoid ; each of the lateral ventricles contained about 1%
drachms of limpid serum. Brain substance healthy. Tkorazr.—Heart dark-
colored and rather soft ; its valves healthy. Both lungs free from tubercular
deposit and in other respects healthy. .Abdomen.—Liver of natural size and
healthy ; gall bladder about half full of light-colored thin bile; spleen en-
larged ; kidneys healthy; intestines healthy.

CasE 11.—Serjeant Charles MacAuley, etat 39 ; an Irish Linen Weaver of
20 years and 10 months’ service, in Iudia 2 years and 9 months, and at
Aden since 5th March 1860. Of a very nervous temperament. Had been in
Hospital with fever several times since March. Had not felt well for two.
days before he came to Hospital—on the evening of the 17th June—and he
then had hot skin, feeling of lassitude, pains of body, epigastric uneasiness.
thirst, and other symptoms of * continued fever,” but no headache. He was
much better on the 19th, the febrile symptoms having in great measure
disappeared, though he was restless, and appeared to be doing well till the
23rd at midday, when the heat of skin returned and he was much excited ;
this 1 attribute to the heat of the day and to a man being brought to Hospital
with a broken neck. He became delirious at 8 p.M. and his pulse rose to
136. No increase of the heat of skin observed in the afternoon; pupils much
contracted; and he died at 11 o’clock. Treatment.—Emetic, salines with
antimony, calomel and James’ powder, quinine for a short time, but it was
omitted in consequence of its affecting the head, and the mineral acids and
bark substituted for it; cupping to 6 oz. stimulants, spoon diet, beef tea, soda
water. )

PoST-MORTEM APPEARANCES EIGHT HOURS AFTER DEATH. Head.—
There was very little, if any, congestion of the vessels of the dura-mater.
There was extensive effusion of serum beneath the arachnoid over the upper
surface of the left hemisphere of the brain, infiltrating the tissue of the pia-
mater, and looking like a thin layer of jelly. The serum escaped slowly when
the arachnoid was punctured; over the right hemisphere there were two
dark-red patches, the larger being rather more than one inch and a half in
diameter, caused by inflammation of the pia-mater, and beneath them the
brain was red on the surface and soft, a thin layer of it coming away with the
membranes. There was fine sanguineous injection of the arachnoid at these
places. No change of dura-mater nor other indication of disease presented,
by the brain. Thorar.—Extensive emphysema of both lungs, and old
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pleuritic adhesions of right side ; no disease of heart. Abdomen.—Liver and
other organs in this region healthy.

Casg 12.—Private Edward Shaw, ®tat 20; an English Labourer of half a
year’s service. A case of remittent fever in a recruit who died at sea on his
way out to join the Regiment. Head symptoms and delirium early set in, and
with only two slight remissions; he died on the 6th day. The treatment, as
reported by Assistant Surgeon FitzGerald, of the Indian Service, was by
aperients, quinine, cold douche, and enemata of castor oil, turpentine and
morphia. No post-mortem examination was made.

Hepatic Diseases.—Gujarat is not a part of India producing
liver disease, and I have known those of the Regiment who
suffered severely in the Mauritius find a complete immunity
from this affection at Ahmedabad. The Regiment not having
been many years in the country has something to do, doubtless,
with the few cases that have originated. The total admissions
were 27 hepatitis acuta and 26 hepatitis chronica.

The treatment in uncomplicated acute forms of the disease must
be very decided, and with no delay; dozens of leeches only
will make the disease knock under, together with calomel and hot
fomentations. In the more chronic affection, blisters, with
absorbents such as the hydro-chlorate of ammonia in a mixture
with nitro-muriatic acid, I have found the most successful
practice. With fever cases I have commonly observed some
tenderness indicative of congestion of the liver, and then calomel
with James’ powder has proved useful. It has been asserted
that mercury does not produce its peculiar effects on the gums
of those suffering from purulent formations in liver, but I have
bad instances to the contrary. In spite of all we can do, some-
times abscess will form, and my experience leads me to believe
that the under surface of the right lobe is its most common
locale. There were four deaths during the year from this cause,
and all at Ahmedabad, viz. :—

Casg 1.—Drum Major Joseph Noble, wtat 35, an English Labourer, of 21
years’ service and 1 year on the station. Had been before in Hospital with
symptoms of a similar nature caused by drink, and his present attack originated
during his charge of the canteen. Pain over liver, inability to sleep, and
writability of stomach were the chief symptoms on admission, and which
rapidly ripened into unmistakable hepatitis and delirium tremens; after four
days some sleep was procured, but now friction sound and dulness at the
base of the right lung complicated the case. Dyspnces increased to a painful
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degree and death followed on the 11th day. The Treatment was by calomel
and opium, and antimony, blisters, beef tea, and wine.

SecTIo CADAVERIS HORA X1ii. PoST MORTEM. Head.—The mem-
branes of the brain were more vascular, and the brain itself, when incised,
presented more bloody spots than usual. Thoraz.—There was much fat
about the pericardium. The heart was large, but there were no appearances
indicating disease. Left lung rather emphysematoses at the anterior margin,
but in other respects healthy. There was concute fibrine in the right pleura
which caused the lung to adhere to the side and diaphragm, easily broken. There
was much congestion of the lung of this side and a small amount of hepatiga-
tion near the base. The liver large, filling the epigastrium and half of left
bypochondrium, of a rather dark colour from congestion ; much fat along the
intestines. The upper half of the right kidney atrophied, its cortical part
having almost entirely disappeared, and this appeared to be produced by pres-
sure of the liver. The left kidney about twice the ordinary size.

Cask 2.—Private William Harris, setat 23; 6 years’ service and 15 months
on station. A case of acute hepatitis, rapidly running into abscess in spite of
all treatment by numerous leeches, blisters, cal. and opii, &c. The post-
mortem recorded an enlarged liver, which was adherent posteriorly to
disphragm and peritoneal covering of kidney on which it pressed, and on
attempting to detach it the abscess burst, giving exit to about 4 oz. of pus.
The gall bladder was empty.

Casg 3.—Private William Hoadly, wtat 21 ; an English Farrier, of one year
and 6 months’ service and 7 months on station, and of temperate habits.
This was an acute case of hepatitis with formation of an abscess on the 25th
day, which did not point externally owing to its situation, salivation (which
has been doubted in such cases) was produced, but without any alleviation to
the symptoms, together with cal. ipecac. and opii, leeches. Death ensued
on the 51st day.

SkcTio CADAVERIS HORA VII. POST MORTEM. [Ezternal appearances.—
Body greatly emaciated. Head not examined. Chest.—Lungs healthy and
crepitating, the lower lobe of the right lung adherent to the walls of the
chest in front and to diaphragm below by recent lymph exudation. The heart
and valves normal. .Abdomen.—Liver enormously enlarged, extending to
about 7 inches below the margin of the ribs. It was bounded above by the
6th rib, below by a curved line drawn about 1} inches above the crest of the
ilium on the right side, extending across the abdomen a little below the
umbilicus to the cartilage of the 11th rib on the left side. The organ was
free from any morbid attachments except at the upper and back part of
the right lobe, where it was tolerably firmly adherent with the diaphragm.
On removing these adhesions a large abscess of the size of a cocoanut was
found, giving exit to about two pints of thin curdy-looking pus ; the interior
of the absccss was lined by a thick layer of flocculent lymph exudation. The
surface and structure of the rest of the liver was healthy. Gall bladder full,
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but no obstruction. Stomach displaced, being pushed entirely below the left
bypochondrium, lying with its cardiac and pyloric ends in the same line
vertically. Both kidneys were greatly enlarged, their capsules easily separa-
dle; on making a section the pyramidal striated appearance of the uriniferous
tubes were entirely absent in most places; the cortical portion thickened
and encroaching on the tubular. The mucous mcmbrane of the large
intestine presented a red congested appearance, but no ulceration or lymph
exudation. The spleen was natural.

Case 4.—Private William Willis, etat 27. This was a case of abscess of
the liver after three years’ residence in India in a temperate young soldier;
internal rupture on the 15th day, and death immediatcly followed. The
treatment was by leeches often repeated, calomel, p. jacobi, et opii, and blisters.

SeEcTio CADAVERIS HORA VI POST MORTEM. Ezternal appearances.—
Body emaciated and at present cold and rigid, with marks of lceches and
blisters over right side. Head not examined. Chest.—The contents of the
thoracic cavity were healthy. Abdomen.—The liver was seen to be enormously
enlarged, extending from the 6th rib superiorly to within an inch and a half
of the crest of the ilium on the right side inferiorly, and stretching across
the epigastric region to the cartilage of the 11th rib on the left side. It had
a pale granular appearance externally, and was free from morbid attachments.
On introducing the hand down the inside of the abdominal wall for the
purpose of removing the organ, the space was found filled with pus, aud two
quarts were easily removed with a cup. Turning up the liver, its right lobe
was seen to be a suppurating mass, and had been the seat of an abscess the
size of a large cocoanut, and which had eaten its way to within half an inch
of the upper surface ; the left stretching across to the left side was scarcely
less healthy in appearance, but without any abscess. The spleen was en-
larged, and of a pale slate color, but tolerably firm on section. Both kidneys
were enlarged and their capsules easily removed ; on section they prescnted a
preponderance of white fatty matter, the pyramidal striated appearance of
uriniferous tubes lost to sight, and the cortical portion thickened. All other
organs appeared heathly.

Dysentery and Diarrhea.—Neither of these complaints can
be considered to form any portion of the prevalent diseases of
Gujarat, and the regiment has been very free from them. The
admissions have been 55 from the former and 116 from the
latter, and the deaths three and two. One death occurred at
Bombay and of which I have no account, and one whilst up-
on Field Service after rebels, and therefore no post-mortem was
made. The particulars connected with the other fatal cases I
now proceed to give, first premising that I have been very suc-
cessful in the treatment of dysentery in this country, by the

M17
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means described at some length in a former Annual Return in
the Mauritius ; and without unnecessarily adding to the length of
this report, I may give a case* as illustrative of that treatment,
but which could be oftentimes repeated from my Case Book, ~
showing the same successful result.

CasEe 1.—Private Daniel Pockets, xtat. 30; of one year’s service, and only
two months on station. Whilst on the march from Bombay to Ahmedabad
pills of calomel and opium were given him by Assistant Surgeon Kearney to stop
an obstinate diarrhcea, and which caused excessive salivation of protracted dura-
tion and ulceration of tongue; he was in this state when first brought under
my notice, and during the lengthened treatment in Hospital for which he
became the subject of dysentery. Ie was treated principally by acetate
of lead and opium, with injections, but his previously debilitated state hastened
the fatal issue, andl he died after 36 days’ treatment.

SECTIO CADAVERIS HORA IV. POST MORTEM. External appearances.—
Body greatly eme.ciated and rigid. Head not examined. Ches!.—Lungs and
heart looked healthy. Abdomen.—No fluid in cavity, omentum natural, also
the small intestinies. Externally the colon and rectum showed inflammatory
redness in some parts, and in others the highest degree of lividity. On
opening the larze intestines, their calibre was seen to be diminished by
a general tumefaction of their coats, and the colon in some parts was nearly
quarter of an iach thick; their villous coats ulcerated in several circular
and very many irregular large spots, so as to present the appearance of
having been worm-eaten, and the whole besmeared with bloody mucous. The
other abdominal organs were healthy.

Casg 2.—Pi:ivate Joseph Moore, wtat. 19; of two years’ service, and nine
months on the station. This was an instance of diarrhcea and dysentery
attacking a yovng soldier soon after his arrival in India; no relief following
treatment, whiich consisted chiefly of acetate of lead and opium, astringents,
calomel and o])ium, and anodyne injections, with blisters to abdomen. Death
on the 27th duy, from perforation of colon.

SECTIO CA DAVERIS HORA VII. POST MORTEM. Exlernal appearances.—
Body emaciated and rigid ; marks of blistering over abdomen. Head mnot
examined. (’hest.—The lungs and contents of thoracic cavity appeared
healthy. Abdomen.—The liver was large and contained an abnormal quantity
of white matfier in its composition ; it was slightly adherent laterally to the
abdominal walls ; about the centre of its upper surface was a hard discolored
knob of the size of a walnut, which on incision was found to contain about
3iv of greenish pus. Gall bladder was distended, but no obstruction. The
spleen was considerably elongated, but of a natural slate-color externally,
and firm on section. The infestines were matted together, and glued to the

* See next page.
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omentum by effused lymph; the small intestines were empty and had a
uvatural appearance ; the chief disease being found in the large intestines, parti-
cularly in the colon, where suppuration and ulceration had occurred ; there
was great hypertrophy and thickening of all its coats to the extent of fully
quarter of an inch, the ruge greatly enlarged, so that the inner surface was
esceedingly rugged; the glands were much hypertrophied, and the whole
inner surface of this intestine had a worm-eaten appearance ; perforation had
occurred in several places. All other organs were healthy.

Case 3.—Private James Day, of one year’s service, and seven months on
station. Although marked as diarrheea, was really one of inanition ; the man at
the time suffering severely from secondary syphilis. He was once a profes-
sional jockey, and a relative of the celebrated man of that name, and of slight
build. He was 25 days under trcatment, first for periosteal pains and sore
throat, then diarrhcea and atrophy; no amount of nourishment appeared to
relieve his starved look. The treafment was chiefly by astringents and tonics.

Sectio CADAVERIS HORA V1I. POST MORTEM. [External appearances.
~—Body extremely emaciated, rigid, and cold. Head was not examined. Chest.
~—The lungs were pale, but not otherwise unhealthy. The hkeart contained
fluid blood of a very dark-black color; its valvular arrangements were all
perfect, but its walls were attenuated, and its muscular substance pale.
Abdomen.—Liver was natural ; spleen firm ; kidneys small; and the intestines
all empty ; no ulceration or inflammatory thickening of their lining membrane
to be seen. All the internal organs had an unusually pale aspect, and the
body generally looked imperfectly nourished. The blood was everywhere
fluid.

Case of Acute Dysentery successfully treated with Ipecacuankha.

No. 504, Private John Davis, @tat. 21 ; one year’s service and two months on
station. March 15¢h 1860.—Was brought to Hospital in a dooly at 2 p.m., stat-
ing that about two hours before he was much purged for the first time, and that
it has been incessant ever since. Stools mixed with blood and slime; pulse
84; skin hot. K tinct. opii 3i stat. sumd. ex aqud. Applic. cataplasm. sinapis
epigastrio.

4 p. M.—X pulv. ipecac. gr. xv. in pil. iij st. sd. et primo cras mane, ol.
ricini 3vi.

16th March.—No vomiting after the pills; bowels only moved three times
since admission, but stools contain blood and slime ; he complains greatly of
tenesmus ; no abdominal pain ; tongue clean. K pulv. ipecac. gr. ij 3tia q. q.
hora sd.

17th.—Bowels moved once this morning and not at all during the night ;
stools loose, but very little mixed with blood or slime ; no appetite. Pulse 76.
Cont. pulv. ipecac.

18tA.—Bowels moved once last night; no blood or straining present;
skin natural, OQmitt. pulv. ipecac.
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20th.—Has gradually improved since last report, and is this day discharged
cured.

Remarks.—The cmployment of ipecacuanha in dysentery has undergone
considerable changes from the time when it was styled the radix ante-
dysenterica, till when Pareira wrote that in the severe forms of this disease no
one would now think of relying on it. In the present day, however, we find
in India, it is used with great success. Probably its mode of action is
principally on the liver, from which a flow of bile is produced; by this means
the portal vessels are partly unloaded, and therefore the congestion of the
mesenteric veins is diminished.

Cholera is one of the curses of this country to Europeans,
but few out of India have any adequate idea of the extent its
fearful ravages annually cause to the native population. Last
summer, during the month of June, 100 deaths per diem occurred
in the city of Ahmedabad, for a short time. Three miles from
our camp, and in all the surrounding villages death from this
disease was busy : nor was it confined to this month, except to
its greatest mortality, for throughout the year death from this
causc has been rife. The 4th (King’s Own) Regiment must be
considered to have had a remarkable escape, particularly as the
deaths from cholera in the two Native Infantry Regiments in the
same camp were very numerous, causing one of them to go
away for a time under canvas. There can be no doubt that
the powers we possess for the resistance of this disease depend
greatly upon circumstances over which we have control, and
that cholera is most widely-diffused and most fatal in its attacks
in localities where the laws of hygiene have been violated.

The total number of admissions from this disease were 26, of
which number eight deaths occurred at Ahmedabad, one at
Surat, and three on Field Service.

I have nothing new to advance either as to the pathology or
treatment of cholera. I have tried chloroform largely, but not
with greater success than other stimulants. There is one
peculiarity, however, which I may notice among cases which hap-
pened during the year, that of marked improvement of the
symptoms for two or three days, and then sudden death by coma
from suppression of urine ; such an unsatisfactory termination has
happened to me more than once.
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The following case, selected from many in the Case Book, will
illostrate my meaning :—

Private William Harkins, stat. 23 ; of one year’s scrvice and three months
in Iudia, was brought to Hospital in a dooly at 4-30 p. M. on the 18th April,
complaining that soon after his breakfast this morning he was attacked with
purging and vomiting. At present his pulse is very feeble, and he complains
of some pain in the stomach ; mouth dry, and he has much thirst ; skin warm.
R spt. ammon. co. 3i, tinct. opii M| xv. mist camphor 3iss. m ft. haustus
st. sd.

4-10 p. M.—Slight cramps in abdomen ; had one stool which was bilious
and contained large pieces of undigested potatoes. K liquor ammon. fort.
m v. mist. camphor 3i omni quadrante horl sd. K calomel gr. v. opii gr. i.
in pil. st. sd. (brandy 3ij)

5 p. m.—Cramps have set in the legs; stools rice watery ; voice changed.
R. chloroform m xv. mist. acacize 3i st. sumd. utatur friction é spt. terc-
binth. diligenter.

5-30 . m.—Cramps in legs very severe. Utat. frict. chloroform cruris; skin
becoming blue and corrugated. 1ot bottles.

7-30 p. M.—No vomiting nor purging, going on well; arrowroot and port
wine.

10 r. v.—Cramps returned in legs and also in hands; just past a rice
watery evacuation ; skin colder and pulse scarcely perceptible at the wrist.
R tinct. cinnam. co. 3ij., ol. menth. pip. 3iss, ol. cajaputi 3iss, ol. anisi 3iss,
acid sulph. arom. 3ij, mft. guttee, minim x. omni hord.

12 . m.—Cold skin and scarcely perceptible pulse ; brandy 2 oz. every hour.

19th, 6 A. M.—Appears worse. Had three stools in the night, the last
tinged brown ; body cold and clammy ; no pulse; no return of cramps. K
camphor gr. iij pulv., opii gr. i pulv., cayene gr. iss ft. pil. omni hord 3tia cum
spt. vini gallico 3ij. Ilas passed no urine since admission.

12 Noo~.— Continues in much the same state ; no vomiting, purging, or
camps. Arrowroot and wine.

6 r. m.—Says he feels better; no return of bad symptoms (took 5 pills and
10 oz. brandy) ; pulse is still scarcely to be felt at the wrist, and the surface
of the body continues cold and clammy. Cont. pil. sine opio; cont. gutte et
friction.

8 p. y.—More lively; asks for a cup of tea; slept the last two hours.
Body cuntinues cold. (Extra tea), arrowroot and wine.

20th—Has passed a good night and slept soundly at intervals; no re-
tumn of active symptoms, but has passcd no urine yct, nor is there any in the
bladder. No medicine.

4 p.M.—Just passed three involuntary stools, and there is a sudden appear-
ance of comatose symptoms ; skin is warm ; no pulse at wrist. Applic. nucha
emplast. cantharid amplum.

10.30 p. m.— Died suddenly. No post-mortem examination,
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Where
Rank and Habits., attack Date. Time of History. Chief Treatment.
. Name. occurred. Seizure. 8ymptoms.
E <
=3
Z 2
M 1800.
6 Private Alfred 21 Temperate/In a tent! 7th June.'7 P.X.....|Brought to,Burning skin,|1st, eold
Lloyd. on Field Hospital co-| stertorous douche ; 2ud,
Service matose from| breathing, red| amnonia;
at Som- his teut. fuce and flut-{ Srd, turpes-|
napore. tering pulse.| tine enema;

L]
p
3
K

7 Private 8amuel 26| Ditto. ..[On  Field| Sth June.'7"30 A.X.. Attackedwhilst Sudden fnsen- Ditto ..
Turner. Service pitching  af sibility and
Tusra. tent. stertorous
breathing; no|
convulsions.

.
8/Private Thomas 22| Ditto. «./At Tasra| Ditto. Ditto ..[Attacked whilst Ditto . Ditto ..
Griftin, on Field pitching a
Service. tent.

Ditto. ..|In A tent| Ditto. Ditto ..| Ditto. Ditto ..| Ditto ..

9 Private David:21
" Davies. at Tasra,
10 Private.  Wil-20| Ditto. ..| Ditto, Oth Jure. 3 r.¥. .,..|Attacked in o Ditto .. Ditto ..
liam Linnett. tent  whilst
under treat-
ment for|
fever.
11 Private Patrick 35| Ditto. ..|Aden. ..| Gth June.2:30 p.M..|Had just come Feverishsymp-|ist, Cold
McKey. off Guard. toms at com-| douche; $nd,

mencement, | aperient ; 3nd,|
followed by| enema ;
insensibility | stimulants.
and burning

dry skin.
12 Private Patrick{10| Ditto. ..[On Parade 23rd June.!6:30 p.x..[Contracted on|Vertigo head-
McGeary. at  Ah-| Parade on a| ache ; great
medabad. very sultry| heatof skin;
afternoon af-| inseusibility;
ter the sun| full pulse)
had set. and injected,
eyes.
13Private Wil-25 Ditto. ..[In  Bar-30th June [5P.X. ....|No direct solar/Sudden insen-
liam Little. racks Ah- exposure to; sibility and|
medabad, sun, but at-| the  ususi|
tacked in{ heat of skin.)
Barrack room
on & very
sultry day.

® The cases from Nos, 4 to 10 were under care of Assistant Surgeon Kearney.
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Duration of Disvase.

Post-Mortem Results.

Meteorological
Table.

Mode of [Previou!

Death.

Health.

Head.

Thorazx.

Other
Diseases
Other [Prevalent.
states.

Abdomen,

Temporature.

Supposed
cause.

§

#)n[Convulsed.

Comatose.

Ditto ..

Jbn/Coma ..|Ditto ..

and

b

12hes)

30th Juna Die-
charged.

Brd July Dis-
charged.

Ditto ..[Ditto ..

Ditto ..|Wcak-

ened byj
fever.

No Post-Mortem.

Ditto

Ditto

Ditto

Ditto

Ditto ..|Good ..JSlight conges-|Patty hcart;

Ditto ..

Cured ..lDitto ..

Ditto ..

tion only ; no|
serous  cffu-
sion.

right  lung|
adherent  to
wallsof chest;

no  conges-|

tion descri-
bud.

natural size

«+0oJ1050/8ul ..J.Pever and,
| “ cholera.

«e..j110°| Ditto ..} Ditto ..[Bx

«ooof1109] Ditto ..] Ditto ..

++e-110° Ditto ..J Ditto ..

«++.J1059] Ditto ..J Ditto

.
.

Spleen threefiopo| Ditto ..JFevers ..

times  its

and  very
soft.

9Go|Very sul4Fever and
try. cholera.

04°| Ditto ..fFevers ..

Great heat,
and no
sufficient
protection,
under can-
vas.

treme
heat and
exposure
to sun after
fatiguing
march, and
haviog to
wait  for
arrival of
tents.

Extreme
heat and
exposure
to sun after
fatiguing
march.

Ditto.

Extreme
heat and

insufficient-
ly protect-
ed by can-
vas.

Sultry  heat

after fa-
tigue.

iBxtreme
heat.

Ditto.

M IR
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RemMarks.—Since the unhappy events which have neces-
sitated the continued residence of a large force in India, the
subject of coup-de-soleil has become one of the first importance.
In many places it has created almost equal havoc and is as little
amenable to treatment as the arch-scourge cholera itself.

The true seat of the disease, the fons et origo mali, is as yet
unknown ; and it would seem as if proportioned to its im-
portance, the pathology is as little understood. That our know-
ledge of the deranged conditions related to elevated temperature
is only imperfect is apparent in the various designations given to
them, viz :—

Insolation—XKnown also as coup-de-soleil, sun-stroke, ictus
solis, heat apoplexy, heat asphyxia, cerebral and sun fever,
erethismus tropicus, ardent continued fever—besides having been
mixed up with remittent fever—meningitis, phreuitis, and also
denominated arachno-cerebritis, phrenismus, carus ab insolatione,
and typhomania. From all of which I prefer the term heat
apoplexy. The average mortality has been asserted to be about
80 per cent. of soldiers attacked; 66 amongst officers ; all the
children ; whilst women, from being so seldom exposed to the
sun, are rarely victims.

In the present return the mortality was at the rate of 84 per
cent., but then it must be remembered that the majority of these
fatal cases occurred in young soldiers scarcely six months in the
country, called upon active field service in the very hottest
part of the year.

Symptoms depend very much upon the mode of attack, that is
to say, whether the heat apoplexy has been the result of direct
exposure to the sun, or whether the man was in an active or
passive state at the time. For sometimes persons are seized in
the shade or under cover, as in the first three of the foregoing
cases, when the symptoms advance with diminished rapidity
comparatively ; the patient complaining of feverish debility in
the morning and being found in a state of stupor in the
afternoon. The symptoms again, besides varying according to
the severity of attack, will be modified by the constitution or
temperament of the patient. Great heat of skin, preceded by
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vertigo and headache, and vomiting and a devouring thirst, are
always present, with a feeling of heavy weight just below the
ensiform cartilage—a besoin de respirer—injected conjunctive,
sometimes a swollen face and at first a full pulse ; these are
the symptoms if the patient is seen early. After which, if the
treatment is unavailable towards any improvement, a sinking
pulse, great prostration of strength, diminution of heat of skin,
a great desire to sleep, loud moaning, and sometimes frothing at
mouth, and death by convulsions or coma. I have always
found the pupils sensible to light. I have never seen a case of
mstantaneous death from sun-stroke.

Treatment must depend upon the stage of the disease the
patient is first seen in, and requires much discrimination and
judgment. If the patient is seen in a severe attack at once, the
treatment usually adopted was to apply leeches to temples
and behind ears, cold douche to the head so as to rouse the
nervous energy and administer calomel and croton oil to act on
liver and move the bowels, as well as to throw up an enema of
warm water ; the derivative effects of heat applied to the
extremities sometimes does good.

As the greatest of all desiderata is the return of the action
of the skin, an emetic of ipecacuanha should be early given; the
act of vomiting tending most powerfully to induce perspiration.
Beyond a certain duration, the direct application of the cold
douche is apt to be injurious, by interfering with any attempt to
increase the action of skin; for if remedies be given which
tend to increase perspiration, their action will certainly be
hindered by the application of anything to the skin which has
a lower temperature than that of the body. Hot infusion of
tea has been recommended by a late writer on this subject, who
states that the action of the tea, besides that on the skin, is
directly to increase the vital action through the medium of the
nervous system.

The time for active measure being past, stimulants, as brandy,
ammonia, and perhaps small doses of laudanum are the chief
means to be relied on ; together with heat to extremities, mustard
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sinapisms to cardiac region, shampooing, turpentine enemata,
and the Marshall Hall “ready method.”

Pathology.—Intense pulmonary engorgement is always present,
and a vascular dry reddish appearance of the brain. I never
saw serous effusion beneath the cerebral membranes nor in its
cavities, and which is its distinguishing feature from remittent
fever ; there is generally an oozing of dark-colored blood on a
section of the brain substance from innumerable puncta-vascolosa.

Causes.—Excessive heat producing rarefaction of the air,
causes a diminished supply of oxygen in respiration, whereby
the blood becomes deteriorated, and throwing extra work upon
all those organs that free the blood from matters that are
injurious to the system, soon results in a suspension of their
functions, viz., lungs, liver, heart, and kidneys, while the skin
from the extreme heat ceases to act, and an amount of internal
heat is thus accumulated which soon proves destructive to
the function of life.

Prevention.—Avoidance of the sun as much as possible is the
great point to attend to ; attention to clothing and ventilation ; if
in barracks keep them cool by punkahs and tatties; if un-
fortunately obliged to live in tents, or be on the march during
the hot months, an extra number of tents and bheesties should
be provided, also privy tents, and a good pith helmet con-
stantly worn.

Disease of the Chest.—The total admissions from these causes
according to the annexed return number 52, of which four
were fatal—two in Hospital and two out of Hospital—viz.,
one case of phthisis pulmonalis in a Drummer Boy John Mur-
phy, @tat. 18, of stunted growth, and much addicted to drink.

He had been frequently in Hospital previous to his last
admission, which was on the 2nd February 1860, and he died
on the 3rd of the following month. He was treated in the
usual way by a nutritious diet, cod liver oil, expectorants,
sedatives and tonics.

SecTI0 CADAVERIS HORA VII. POST MORTEM. Ezfernal appearamces.—
Body emaciated to last degree. Head not examined. Thoraz.—Both lunge
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small and scarcely a particle of healthy tissue remaining in their composition ;
each was riddled with tubercles of various degrees of softening, and varying
in size from a millet seed to a pigeon’s egg, the large containing liquid pus.
The heart was remarkably small and its walls attenuated, with healthy
valvular action. Abdomen.—Liver was small and congested ; gall bladder full.
The kidneys were of double their natural sizes, comparatively with the other
organs, and fatty degeneration had commenced in each. The spleen and
intestines were healthy.

A case of Pneumonia occurred on Detachment at Baroda.
Private James Hayes was admitted into Hospital on 30th
January and died on the 21st of March: the symptoms
were not well marked, being complicated with hepatic disease ;
and from a perusal of the history of the symptoms in the Case
Book kept by the Assistant Surgeon in charge, I am inclined to
think that the cause of death was an hepatic abscess bursting
through the diaphragm into the right lung. The chief treat-
ment was by leeches, blisters, and calomel and opium.

PosT-MoRTEM EXAMINATION EIGHT HOURS AFTER DEATH.—The man
baving for a very long time been gradually sinking, the body was much ema-
ciated. On opening the chest, the right lung was found adherent to the pleura
alloverits lower part. Inthe right lung, at its base, was alarge cavity containing
a quantity of foul smelling and partly decomposed pus. This abscess commu-
nicated through an ulcerated opening in the diaphragm with a larger one in
the substance of the liver; both cavities were lined with thickened walls
of hard organized lymph; and the common abscess formed by their coalescence
was entirely shut off by adhesions of lymph from the cavities, both of
the abdomen on the one hand and of pleura on the other. The heart:
kidneys, and other viscera presented no abnormal appearances.

A case of Aneurism of the Aorta occurred in an old soldier,
transferred from the 78th, and who had been fifteen years in
India and had been invalided to England for hepatic disease,
and just as he got on board ship he dropped down dead without
any premonitory symptoms of such complaint. His body was
removed to the Colaba Depbt at Bombay, and the Medical
Officer sent me the following account of the post-mortem
ezamination :—

Ezrternally.—Body stout, not in the least emaciated ; marked with livid
blotches on all the dependent portions. Head, not examined. Chest.—The
different organs generally congested. On opening the pericardium the cause
of death was at once apparent. The pericardium was distended with a large
effusion of clotted blood. The source of this was discovered to be a
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moderately sized aneurism of the ascending aorta which had burst by two
openings into the pericardium just at its angle of reflexion. The heart itself
was loaded with fat. The aortic valves were contracted. The cause of death
being o obvious the examination was not extended to other organs,

Diseases of the Sexual Organs.—There is nothing important to
record under this head : the admissions were 251, not being
more than the average: mercury not used.

Ophthalmia.—The regiment has been remarkably free from
ophthalmia. The few cases in the return being simply catarrhal
conjunctivitis, and chiefly occurring at Aden.

Surgical Contingencies.—The ordinary catalogue of contusions,
subluxations and simple wounds are embodied, and from which
no permanent disability has been in consequence. One simple
fracture of radius, one of fibula, and one of dislocation of thumb
and right shoulder also occurred.

Officers, Women, and Children.—A few cases of fever have
from time to time happened among the Officers, and one death
from cholera in Ensign Bayley, a few weeks after his arrival
in India (a detailed Report of whose case has been previously
rendered), the disease being prevalent at the time in the camp
and neighbourhood. Two officers were invalided to England
from Head Quarters, one for icterus and one for nephritis, and
one from Surat Detachment for obstinate dyspeptic symptoms.

The women and children of the regiment have been healthy.
One woman died from remittent fever during the hot months,
two children from cholera, one from variola, four from diarrhcea,
one from dentition, one from atrophy, and one from hydroce-
phalus.
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Meteorological Observations, showing the Temperature of the
Air, the fall of Ruin, the prevailing Winds, and the variations
in the Weuther.

Temperature of Air. Rain, Wind.
Year and
Mouths. Highest | Lowest | Range | No.of | Amount | General
in Month.|in Month.}in Month Jdaysit fell.| collected. [directions.
1860. .
o o o ns.
January ..| 79 53 26 1 ‘10 | N. E.
February..| 84 59 25 . .. E.
March .. 95 69 26 . oo S. W,
April .... 91 73 18 . .o N. E.
May 93 81 12 4 ‘18 | S. W,
June ....] 98 85 13 3 240 | S. W.
July...... 93 79 14 13 | 1390 | S. W.
August 86 78 8 11 660 | S. W.
September ] 92 80 12 4 410 | N. W,
October ..] 93 68 25 . .. I[N.E.
November | 86 62 24 . .o N.E.
December | 80 60 20 . .o N.E.
Mean .. . . . 36 | 27°28 .
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TYPHOID FEVER IN INDIA: ITS CLINICAL CHA-
RACTERS, MORBID ANATOMY, AND ETIOLOGI-
CAL RELATIONS.

BY W. HANBURY, ESQUIRE, SURGEON, 33p FOOT.

Presented December 1861.

I Am desirous to invite attention to a form of fever which
occurred in the 33rd Foot stationed at Deesa, in the autumnal
months of 1859, the morbid anatomy of which was of a kind at
least unusual in this country. My experience among British
troops in India, extending over a period of more than ten years,
has not furnished me with examples of similar changes of
structure in any disease, nor am I aware that they bave ever
formed so prominent a feature of fever in any previous description
of the various types or forms which it assumes in this country.
As the interest of the disease rests mainly on the morbid changes
disclosed after death, and the clinical history and character
of the affection can be fully exhibited in the description of the
fatal cases, I shall refer to these only. The identity of the sub-
ject will thus be preserved, and no doubt will arise as to the real
matter under consideration; but it will be readily understood
(though we do not affect to diagnose them) that a large number
of cases of fever, which at this time terminated in recovery,
presented symptoms greatly resembling those which characterized
the cases we have selected for observation. Nextin importance,
however, to the pathology of any disease are its etiological
conditions ; in this instance they are especially deserving of atten-
tion, and it will be necessary not only to state them with even
more than ordinary precision but to note particularly the con-
sequences of their removal. The disease in its sanitary relations
was indeed full of significancc and highly instructive; and it will



TYPHOID FEVER IN INDIA, &cC. 145

be found that the conditions under which it occurred, as well
as the absence of these conditions, determined the standard
of health and physical efficiency of the troops, and shaped, in a

great degree, the medical history of the regiment durmg the
whole period of its service in Guzerat.

Case 1.—J. W, aged 16, admitted 20th August 1860, with ordinary
symptoms of pyrexia ; but tongue is white, and pasty with red tips and edges,
and there is considerable depression.

August 23rd.—Depression and weakness have increased, and face bas a
sunken appearance ; there is however little heat of skin, and pulse is rather
slow ; bowels are not purged, but there is an excited state of the tongue, and
dejections present an unhealthy aspect ; being of a dark-yellow colour.

August 24th.—General symptoms evidence more asthenia ; tongue is some-
what dry and still red, and articulation is difficult through want of power ; no
abdominal pain is complained of, nor does pressure easily elicit the expression
of any. On deep and forcible pressure however, in the situation of the
czcum, ileum, and part of the ascending colon, pain and shrinking are pro-
duced, and there is some gaseous gurgling heard there. Dejections of a dark-
yellow colour.

August 25th.—There is still greater asthenia to-day : he now lies in a semi-
lethargic state, countenance collapsed, tongue is dry and red at point and
edges, and protruded with difficulty; articulation still more imperfect;
pulse small, but not much accelerated; dejections, voided three or four times
in the 24 hours, are liquid and of dark unhealthy appearance.

August 26th.—A tendency to stupor is observed this morning ; great diffi-
culty of articulation exists, and tongue can scarcely be protruded; heat of
skin has been moderate throughout ; dejections are still of the same character,
and pulse is small and feeble.

Axgust 27th.—Sank gradpally during the day, and died from asthenia
sbout 6 p. M. last evening.

AvTorsY 12 HOURS AFTER DEATH. External appearance.—~Body some-
what emaciated and marked by blister over ceecum. 7Thorar.—Lungs much
congested throughout, especially posteriorly. A4bdomen.—Liver congested,
but remarkably healthy in structure. The upper two-thirds of ileum present-
ed nothing abnormal, lower-third was of a purple colour in several places
externally, but the peritoneal coat was smooth, moist, and devoid of all traces
of disease. Mucous membrane of the lower part of the gut was injected
over some extent of the canal, the vascularity of a dark, livid, passive

character, and presenting an arborescent appearance. Gangrenous ulcers
were observed on the ileo czcal valve and three or four ulcers in the lower
part of ileum, while in some places the mucous lining was found to have been
thrown off in oval patches half an inch in length by sloughing or ulceration.
M19
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Large intestine was free from all indications of disease, but there was &
submucous melanotic patch observed at one part of the canal, and the calibre
of the lower part of the intestine was contracted.

Case. 2—H. M., aged 23, suffered from a severe and protracted attack of
fever in May and June 1859, and continued weak and exsanguined from the
date of his discharge on the 22nd of June tilt the 11th of September, when
he was again admitted with grave symptoms of fever, namely, loss of appetite,
tendency to collapse, headache, feeble pulse, heat of skin, and foul tongue
coated with a glairy mucus.

September 12th.—There is no improvement to report ; he lies in a feeble
apathetic and prostrated state, heat of skin alternates with diaphoresis of a
somewhat passive character ; tongue presents the same appearance, and there
is no appetite ; bowels have been moved two or three times, and the motions
are liquid, though presenting a healthy bilious character.

September 13th.—Symptoms are still more unsatisfactory to-day, and a
great tendency is observed to the development of a lethargic state, prostra-
tion and collapse ; pulseis slow and feeble; tongue continues moist, and is
covered with a glairy mucus ; flushes of heat alternate with feeble diaphoresis.

September 14th, 8 A. M.—During the last two hours has passed into &
most alarming state of collapse, and is now with difficulty made to swallow
anything ; trunk is warm and covered with profuse diaphoresis ; pulse is
scarcely perceptible at the wrist ; pupils are contracted ; he is quite unable to
protrude his tongue, and he is scarcely sensible to the vapours of ammonis.

September 15th—Sank gradually during the day; transient flushes alter-
nating with profuse passive diaphoresis, and he died at 3 in the evening.

AuTopsy 17 HOURS AFTER DEATH. Thoraz.—Lungs somewhat con-
gested; heart small and deficient in muscular development. Abdomen.—
Liver normal as regards size and colour, but somewhat friable and easily
broken down ; intestines presented no traces of inflammation externally, but
were of a pale pink colour, deepening in shade towards the lower end
of the ileum; the coats of the small intestine were somewhat thinned,
and of the lower third of it there was more or less softening. On cutting
into this part of the canal ragged sloughing ulcers, almost penetrating the
bowels, were presented in several patches—more numerous towards the cecal
end of the small intestine. The ileo-caecal and colic valves were destroyed
by gangrene, but in the upper part of the cmcum, although the mucous
membrane was softened and of a pink color, the lesion of texture did not
extend beyond enlargement of some solitary glands, and mucous follicles,
with here and there points of incipient ulceration.

. CASE 3.—W., W, aged 31, admitted 8th August 1859, affected with debility,
Joss of appetite, and slight heat of skin, and relaxed bowels; pulse was
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languid and feeble; respiration hurried and superficial, though physical signs
of discase of the chest were absent.

August 9th.—Continues in a weak unsatisfactory state, and though there is
scarcely any heat of skin, he lies in a feeble depressed condition, respiration
being hurried and superficial.

Aungust 11th.—Little change has occurred ; breathing is hurried and shallow,
and head and chest are bathed in perspiration ; depression and loss of appetite
continue ; tongue is rough and dry at point, but not red, and pulse of tolerably
good volume ; respiratory sounds distinct on auscultation.

Angust 13th.—Has not improved; dejections are fetid, liquid, and slate-
coloured ; there is tenderness on pressure over the right and left iliac regions ;
tongue is rough and coated ; pulse soft and tolerably regular; chest resonant.

August 15th.—Was somewhat delirious last night ; tongue is dry and sordes
collects on the teeth; is very deaf ; and there is a copious discharge from the
bowels of liquid dark and fetid evacuations two or three times daily.

August 16th.—Is much worse; signs of nervous exhaustion are now more
apparent ; tongue is protruded slowly, and hands are tremulous; an offensive
alate-coloured fluid is discharged from the bowels in considerable quantity ;
pulse tolerably good; skin hot and dry.

Awgust 17th.—Continues to lose ground ; tongue is moist, and pulse of
good volume, but skin is hot and somewhat dry ; the tongue is protruded with
difficulty, and there is a tremulous motion of the hands, and the bowels are
still purged.

August 18th.—~1Is much worse to-day ; he is constantly talking to himself in
a state of muttering delirium ; is now unable to protrude the tongue; and
dejections dark liquid and fetid are voided in bed.

August 19th.—Symptoms are still more unfavorable ; he lies on his back in
a perfectly helpless state, muttering incessantly, and pulse is losing volume ;
there is floccitation, and the dejections are voided in bed.

August 20ih.—Sank rapidly since yesterday, and died at 6 A. . this
morning.

AvToPsY FIVE HOURS AFTER DEATH. Ezternal appearance.—Con-
siderable emaciation and marks of blisters over each iliac region. Abdominal
wlls protuberant, and tympanitic ; small intestines presented no marks of
inflammation, on the peritoneal coat, but close to the ileum they were of &
dark-purple colour. In the upper two-thirds of the canal the mucous mem-
brane was of normal appearance and structure, but in the lower third there
were several gangrenous ulcers or rather patches covered with a sloughy grey
membrane like dirty tow, and more numerous near the czcum. Inter-
spersed between these ulcers were enlarged glands or follicles filled (apparently)
with a cheese-like substance and in a state of incipient ulceration or gangrene.
The mucous membrane wherever it remained was of & dark colour, and the ileo
excal and colic valves were also destroyed by the gangrenous process. The

mncous membrane of the czcum and part of the ascending colon was the
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seat of several ulcers or gangrenous spots but of a less size, and the glands
and follicles were dilated with a cheesy matter, passing at several points inte
ulceration, A dark inky fluid filled the whole tract of the large intestine, and
the blood of which it was in great part composed was probably thrown out te
a great extent from the irregular gangrenous surface resulting from destruc-
tion of the valves mentioned above. The liver and kidneys presented nothing
unususl in appearance or structure.

Case 4.—T. P., aged 20 years, admitted 22nd August with general symp-
toms of fever.

August 24th.—Slept badly ; tongue furred in the centre and of a bright red
colour at the tip and edges; bowels relaxed; pain is complained of on pres—
sure applied to the abdomen.

August 25th.—No improvement has occurred, and he has been delirious
during the night.

August 26th.—Slept well last night, and is much quieter and better to-day ;
tongue of a red colour still ; does not complain of pain anywhere.

August 27th.—Pulse is very weak, and he is restless ; muttering and tossing
about very much ; tongue moist, but unnaturally red ; skin cold ; bowels moved
twice since yesterday.

August 27th, 5 P. M.—Became gradually weaker during the day, and died
at 5 o’clock this evening.

Autoprsy 16 HOURS AFTER DEATH. Thoraz.—Heart and lungs were
found in a healthy condition, the latter were however somewhat congested.
Abdomen.—Liver exhibited no trace of disease ; the peritoneal covering of
the intestines presented the normal appearance. On laying open the small
intestines the mucous membrane was found free from ulceration, except in the
lower two feet of the ileum, where it was ulcerated in several places, as were
also the ileo-ceecal and colic valves ; a large ulcer was observed in the czecum,
and several ulcers at the junction of ceecum and colon; but in the colon itself
nothing was presented except a few slightly vascular patches.

Case 5—M. K., aged 21, weak, reduced, and anemic; admitted 2nd
July, complaining of loss of appetite, debility, thirst ; pulse is low and feeble ;
tongue covered with a white coating ; bowels tolerably regular.

July 4th.—Little change is presented : he is still extremely weak and has
little appetite.

July Gth.—Is somewhat weaker and is scarcely able to sit up for more
than a few minutes at a time ; there is very little pyrexia present ; appetite
is still very indifferent ; tongue clammy ; towards evening slight heat of skin
is observed with some degree of thirst ; bowels regular.

July 7th.—Continues extremely low; physical symptoms of a low obscure
nature are observed, with dryness of the mouth and tongue; the latter is red



ITS CLINICAL CHARACTERS, &cC. 149

st the edges and tip; bowels are regular ; there is no appetite, and little
disposition is shown to give expression to wants of any kind.

July 8th.—The symptoms are of a still graver nature; some delirium is
observed this morning, and he succeeded in getting out of bed once ; tongue
is dry and red; pulse small and slow; skin is cool and dry; countenance
is depressed, and sclerotic is cloudy.

July 9th.—Continues in a very low, prostrate state ; tongue is dry and red
at point ; countenance pale and sunken ; lips somewhat livid; pulse small and
slow;; skin cool; respiration shallow ; appetite indifferent; but the apathy of
his state does not allow him to indicate his wants, and he is therefore fed
carefully and often ; there is no delirium.

July 10tA.—Lies in an extremely low, apathetic state this morning; pro-
trudes tongue with difficulty, but it is dry onmly at the point; the livid
sunken aspect of the face is yet observed, and there is slight disposition to
stupor; the action of the pulse is very feeble; chest is rather hot though
moist ; limbs are cool ; passed a considerable quantity of feculent matter dur-
ing the night.

July 11¢th.—1Is extremely feeble and apathetic this morning ; tongue pro-
truded with difficulty, and the motion of the organ is tremulous ; countenance
pale and sunken, with livid tint; bowels moved regularly ; dejections being
feculent and of proper consistence ; urine voided freely.

July 12th.—1s almost incok:erent and can scarcely articulate in an intelli-
gible manner ; skin warm and moist ; pulse of moderate volume still ; tongue
is dry and protruded with difficulty; vespere, about 10 A. m., after having
passed a liquid feculent motion (brought off by an enemas,) a large quantity
of liquid grumous blood was voided, which induced sinking and blanched
his features. During the day blood was evacuated to some extent in the
same manner, and he now lies in an extremely exhausted state, and though
tolerably sensible, he is yet too weak to express his wants.

July 13th.—During the night there were several large evacuations of blood
from the bowels and he is now incoherent—unable to articulate, collapsed and
of waxy paleness. The pulse has been scarcely perceptible since the first ap-
pearance of blood in the evacuations, and pressure over the right iliac region
and the hypogastric also was attended with pain, but up to that time all manj-
pulstion was borne with ease, and frequent inspection of the dejections
discovered nothing abnormal, except that the feculence was passed in small
hard masses occasionally.—Died at 10 a.m. this day.

AUTOPSY SIX HOURS AFTER DEATH. Ezternal appearance.—Consider-
able emaciation ; marks of slight bed sores on each buttock. Thoraz.—Viscera
healthy and of normal appearance. .A5domen.—Liver of a pale nutmeg colour,
but of ordinary consistence and structure; spleen congested, and slightly
enlarged. Intestines.—Peritoneal covering pale and free from all traces of in-
fammatory action—external surface pale, moist, and shining,—the different
folds and convolutions being unconnected by any morbid adhesions, Mucous
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lining of stomach was of a pale pink colour and healthy in structure, as was also
that of duodenum, but a ‘‘lumbricus,”” about 8 inches in length, was found
imbedded in some bile. Small intestine was healthy and normal in every respect
down to the last three feet of the ceecal extremity ; at this part, four or five livid-
looking patches, at intervals of several inches from each other, were observed on
the external surface of the ileum, one of which gave passage to the contents of the
canal. Onopening the gut itself, the mucous and muscular coats were found in
a state of gangrene, forming dark-grey sloughs at the points where the livid dis-
colorations wereseen externally, but there was no attempt at reparation made and
no lymph effused. Proceeding downwards and laying open the large intestine,
a very sloughy gangrenous condition of the ilco cexcal and colic valves was
noticed, and from this point the mucous membrane of the cezcum and colon
was covered throughout their entire extent, with a semi-coagulated layer of
dark venous blood, though the membrane itself bore no traces of inflamma-
tory action, and was simply tinged of a dark-pink colour (caused apparently by
the blood in contact with it), while externally this portion of the intestines
presented its natural appearance.

_ In dissecting the small intestines a curious instance of abnorinal conforma-
tion was discovered ; a portion of the walls at one side being absent, a pouch
capable of containing about four ounces of water was thrown off from the canal
without affecting the size of its calibre.

Case 6.—J. B., aged 23, admitted on the 2Zth of August 1859, and died
on the 14th September 1859. The symptoms were similar in kind to those
recorded in most of the preceding cases, but I am unable to refer to the diary
notes in which they are detailed. The following were the post-mortem
appearances :—

AuTOPSY TEN HOURS AFTER DEATH. Thoraz.—The viscera of this
cavity were healthy and presented no abnormsl appearance. Abdomen.—The
liver and all the abdominal viscera were more or less softened. On opening
the intestines, large rugged ulcers of the agminated glands were scen on the
ileo-ceecal valves, and on the adjacent four feet of the ileum. The mucous
membrane of the large intestine bore traces of inflammation but no ulcers
were found here.

The clinical and anatomical characters of the disease are illus-
trated in the cases now detailed, and it must be admitted
that they were both of a very unusual description. The parti-
cular form of fever, of which these cases are to be considered
examples, is the question which now presents itself for solution ;
but it is one which admits, I think, of a conclusive, if not a very
simple, reply. A priori it might reasonably enough be supposed
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that no difficulty could be experienced in classing them under
the head of remittent fever, from the very fact of their occurring
in India during the autumn months of the year, as well as from
the circumstance that numerous cases of intermittent and re.
mittent fever were recorded in the regiment at the time, in the
treatment of which quinine was resorted to with more or less
sdvantage. Moreover it cannot be denied that some of the symp-
toms were of a kind to lend support to this view, for example,
the occasional remissions, particularly in the early stages ; the
rapid occurrence so often of adynamia; the absence of all evi-
dence of contagious properties (which are thought by some to
belong to typhoid fever) ; the oppressed and feeble pulse ; the
cold sweats alternating with flushes of heat ; the restlessness in
one or two cases ; the languor, apathy, and drowsiness in others ;
the muscular and nervous depression or exhaustion exhibited in
the tremulous twitchings of the hands and the quickly fatal
result : but such a diagnosis can scarcely be reconciled with the
structural lesions observed after death. The post-mortem ap-
pearances, as we have seen, were not those characteristic of
remittent fever, they were indeed of quite a different nature, and
yet of no mere incidental or trifling kind unconnected with the
fatal result, for the morbid changes were not only extensive and
manifestly in close relation to the fatal issue of each case, but of
a kind which identified the disease so far specially with typhoid
fever. The lesions in this fever are always observed in the
lower third of the ileum, the glands and mucous follicles being
the structures engaged, and the morbid changes may be effected
either by ulceration or gangrene. In the present instance the
process of diseased action in some cases was eminently one of
gangrene or sloughing, a part of the mucous membrane and
sub-mucous tissue turned brown or black and died, and the
line of ulceration was subsequently formed to throw off the dead
structures. In others the gangrene or sloughing and ulceration
advanced apparently pari pussu, though probably the former
occurred first in point of time to a greater or less extent.
Interspersed occasionally, but not always, between the gangrenous
patches or sloughing ulcers were enlarged or ulcerated glands
and follicles, but no lymph was found effused nor was the
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existence of any recuperative efforts attested by the presence of
granulations. It was, in fact, a thoroughly destructive process
which never failed, especially to attack the ileo-ceecal and colic
valves, and was sometimes accompanied by blood degeneration ;
an aplastic deteriorated condition of the fluids, indicated by the
occurrence of hemorrhage, maleena, and the absence of any
attempt to repair the diseased structures. Symptoms moreover
were not wanting to connect the disease with typhoid fever.
The extreme youth of most of the patients, the red tongue,
the nature of the dejections, the occasional diarrhcea, the gurgling
sound, and slight pain or wincing elicited by pressure over the
right iliac region, the impotency of quinine, all afforded strong
clinical grounds for assigning the disease in these cases to that
form of fever. Nor can the rapid course of the affection be
regarded as an objection to this view of its nature, for many
cases were presented at this period which advanced very slowly
and unsteadily to recovery, in which the symptoms were of
a kind very similar to those which proved fatal, and it must be
borne in mind that it is only the fatal cases of the disease
which are recorded kere. I am aware that Dr. Morehead, an
officer of long experience in the Presidency and remarkable for
his great accuracy of observation, states—* That typhus, typhoid,
and relapsing fevers are unknown in India,”* and doubtless the
proof of the identity of typhoid fever would have been much more
satisfactory if the specific lenticular rose-colored eruption had
been observed, but the disease is new to medical science. The
non-discovery of this symptom must not be considered decided
evidence of its absence, and I am the less disposed to make
much account of the fact that it was not detected, as at the
season of the year in which these cases occurred, the patients
were covered with prickly heat—lichen tropicus—and it would
have been impossible, under the circumstances, even for those
well acquainted with the peculiar characters of the eruption to
recognise it with certainty.

It might, perhaps, very naturally and Justly be supposed that
typhoid fever was not in any event an improbable result under
conditions such as those which marked the occurrence of these

® Rescarches on the Discases of India, vol. 1 page 307, 18566,
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cases ; but however interesting and important it may be to
realise these conditions in their relation to the etiology of the
disease after its place in the nosology has been fixed, it will
scarcely be conceded that we are at liberty to assume the
existence of typhoid fever from a knowledge of these conditions.
The conditions may probably be predicated from the disease,
but not the disease from the conditions; and the identity of the
former can only be established on'clinical and anatomical grounds.
But assuming that the consideration of these per se has raised
the proof of its existence up to a high degree of probability,
it must be admitted that the recognised presence of those con-
ditions which are known to be invariably associated with
typhoid fever gives to the proof greatly additional force.

I may indeed mention that a minute and accurate reference to
the small intestines for the anatomical characters of the discase
in the cases above detailed was suggested as much by a con-
sideration of the unsatisfactory conditions of the soldiers’ life at
the time, as by the study of the clinical features of the disease
itself. And taking the direct and corroborative proofs of the
existence of typhoid fever at what I conceive to be their legi-
timate value, I am not only of opinion that its identity is
fairly established in the history of the cases, but that the diseasc
may have hitherto escaped detection in many instances in this
country, simply because the lesions characteristic of it were not
sought for nor expected. If this latter supposition be correct
(and it will have been observed that the external appearances of
the intestine in the autopsy of the cascs did not give rise to
much cause for suspicion of the mischief which had taken place
within), it conveys a suggestion of no small practical importance
to efficient sanitary administration. For as conditions of life
may prompt us to look for this disease and lead to particular
anatomical enquiry in fatal cases, so the detection of such
lesions would cause us to infer that the conditions of life weie
not so satisfactory or unobjectionable as they may have appeared
to be, and that immediate amendment was demanded.

The silence hitherto observed regarding this disease in the medi-
cal reports and returns from this and other countries is partly
explained, no doubt, by the fact already mentioned, that it is one

M 20
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new to medical science; but it seems pertinent to observe that
the two cases of fever attended with ulceration of Peyer’s glands
which came under the notice of Dr. Hunter, 2nd (Queen’s)
Regiment, at Deesa in 1841-42* and the two or three with
similar lesions which occurred in the experience of Dr. More-
head,+ would probably, in the present day, be considered
instances of typhoid fever, and I trust the cases now recorded
may have the effect of attracting some attention to the subject.

The recognition of specifically distinct forms of disease, the
extension and correction of our nosology, are the peculiar pro-
vince of the clinical observer in civil life, and I believe it is
already an established fact that there is an essential difference
between typhus and typhoid fever, though the question has not
yet been removed from the field of discussion, but it belongs
particularly to the medical officers of the public service to
collect the scientific data for settling the points yet doubtful in
their etiological relations, and fixing their topographical limits.
The enquiries of the former tend at present to the conclusion
that the difference which has so long existed between English
and Continental writers on the subject of fever is cxplained
by the circumstance that different entities were contemplated or
referred to. The experience of the latter will, in all likelihood,
sanction the belief that typhus chiefly affects cold and temperate
climates, and typhoid temperate and warm latitudes, and has a
much wider geographical range. But whatever the final results
may be in this direction, the subject of typhoid fever is one
which must in future commend itself to careful study ; and, apart
from its histological interest, it is manifest that sanitary science
will continue at fault so long as the same group of conditions or
causes is held accountable for the appearance of typhus fever in
one casc and typhoid fever in another. The discases would
appear to be distinct and must acknowledge different conditions
in their etiology. These conditions have not yet been accurately
defined. The history of typhoid fever given above proves that it
is capable of exhibiting itself in one of the hottest countries
in the world where typhus has been hitherto unknown. 1t be-

* Transactions Bombay Medical and Physical Suciety, 1841-42,
¢+ Rescarches on tLe Discases of India, vol. 1, 1856,
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comes therefore, absolutely necessary in this case to note accu-
rately the circumstances under which the disease was observed,
in other words the causes of the disease itself; and the facts
recorded may not be without value in reference to the large
question of the etiology now referred to.

II.—ETioLocicaL CONDITIONS.

The 33rd regiment arrived at Deesa in the early part of 1859
from the Deccan; and, on the return of two companies from
Nugger Parkur in the middie of May, the head quarters of the
regiment—1060 strong—was accommodated in the barracks and
patcherries at Deesa ; one company, with some invalids, being
detached to the sanitarium at Mount Aboo. The married men
—55 in number—occupied three of the patcherries, each family
being assigned two rooms, which scarcely admitted of any
degree of over-crowding. The bandsmen and drummers—45 in
number—were provided with accommodation in two detached
buildings behind the barracks : 80 or 90 men on an average were
inmates of the hospital ; and to the barracks proper were allotted
about 810 men, 25 of whom were absent on guard duties by
day and 50 by night; while to the detachment of married
men of the 82rd regiment, which arrived from Nusseerabad before
the beginning of the hot season, were handed over the remain-
ing patcherries.

These arrangements continued during the last half of May and
whole of June, but early in July a new patcherry was finished and
made over to the grenadier company, and the pressure on the
barrack space proportionately relieved. On the st of August
51 men were transferred to the Horse Artillery at Deesa as
volunteers, and the accommodation was rendered thereby more
ample, while in the following month the removal of 50 invalids
to Aboo and the departure of a wing of the regiment—446
strong—on field service to Dwarka, placed at the disposal of the
soldier a very large measure of superficial and cubic space.

It appears that the accommodation of the barracks proper and
exclusive of the patcherries is estimated as sufficient for 800
men, and that each soldier on this estimate is provided with
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1116 to 1122 cubic feet of air. Now as they were never after the
beginning of July occupied by more than that number of men,
it will probably be supposed that the affection could not have
had any connection with overcrowding as a cause; but I find
that the height of the barracks to the cross beams is only about
15 feet, and that the calculation which gives 1116 to 1122 feet
to each man estimates the altitude at 19 feet by adding to the
height of beam, half the height from beam to roof, namely,
4 feet. The annexed table, however, shows that the superficial
area only amounts to 58 or 59 square feet per man, a space
which must be considered inadequate in this country, and the
more 0 as it includes the ground taken up by the doors on both
sides of these buildings. It is manifest indeed that one-half the
height, as far as the soldier is concerned, might have been
excluded as an element in the calculation of the cubic space ;
that the latter, for all practical purposes, would have been esti-
mated correctly on only 9 or 10 feet of the altitude, and does
not efficiently represent more than 560 cubic feet.

Taking this view of the matter, it must be admitted that the
barracks were not only overcrowded to some extent, but that in
reality they are not capable of affording accommodation to the
number of men for which they would appear to be officially
returned. It is of course impossible in any given instance to
limit or define the exact cffects which overcrowding produces
among a number of other more or less powerful causes of
disease, but the etiology of this fever has been prominently
connected in my mind with impurity of atmosphere, and I must
not omit to notice that there were other conditions present,
which, however limited its action, must have served to give it
increased influence. For nearly eight months of the year the wind
blows almost constantly from the south-west : the barracks are
eleven in number and each faces the south-west; but instead
of being built in echellon, or arranged checker-wise in lines, they
form two lines in such a way that each building in the front
line cuts off the wind effectually from a similar one in the
second line. An additional barrack (No 11) is moreover thrown
out on the extreme right in front, thus completing at this point
a block of three buildings one behind the other, the front one of
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which alone derives any advantage from the prevailing winds.
But not only is the relative position of the different barracks thus
objectionable ; the lines of barracks are not more than 95 feet
apart—a distance wholly inadequate—and between each pair
of barracks, in the most objectionable position it was possible to
assign to them, were urinaries and cesspools, of which we shall
have to speak presently, while the ground in rear of the barracks,
and between them and the officers’ compounds, though limited
in extent, is covered over by the canteen, the quarters occupied
by the band, the serjeant-major’s house, the regimental cells,
the quartermaster serjeant’s house, the drummers’ quarters, and
the cook-houses.

The feeling of pressure and overcrowding in the lines is indeed
very disagreeable; nor is this relieved by the character of the
buildings themselves, for though the barracks are well ventilated
by openings in the roofs and by numerous doors -and windows,
they stand upon foundations of little elevation and have a some-
what gloomy shed-like appearance.

With regard to the hospital a more favorable account may be
presented. It is a well-ventilated building, consisting of two
pavilions connected by a capacious archway, and though its
accommodation is nominally limited to 60 patients yet no evi-
dence existed of a vitiated condition of the atmosphere. Wounds
aud ulcers healed rapidly even when occupied by 80 or 90 sick,
and the available cubic space was throughout nearly one-half
greater than in barracks though calculated on an altitude of only
164 feet. Further, the duties of the troops were not of a kind
to injure their health in any obvious degree, and it will be seen
from the number of men on guard at night in proportion to
strength, that want of rest or sleep could not have had a preju-
dicial effect. Thus far, thercfore, the overcrowding of barracks
and the regimental lines would alone seem to have been con-
nected with the appearance of the disease ; but auxiliary to this
we have now to note the sanitary condition of the lines as affect-
ed by the conservancy system or arrangements which had been
for some time in operation, and the baneful results of which it will
be more easy to imagine than define.

Arrangements for the disposal of human excreta in mlhtary
stations, however clumsy and imperfect they may be, often admit
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of being worked in a satisfactory manner so long as the troops
are limited to a certain number ; but if this number be exceeded
to any great extent, they are liable to break down, and thus
exhibit their inherent want of adaptability and radical imperfec-
tions. This is precisely what occurred in the present instance.
The population of the regimental lines could not have fallen
short of 1300 people—a number far in excess of that which the
conservancy system was capable of accommodating—but the
system itself, as we shall now show, was faulty in the extreme,
and did not admit of much expansion in its operations.

The two lines of barracks are only about 95 feet apart, and
the space between each pair of barracks, small as it is, is
occupied by a urinary shed, a cesspool, and an ablution room,
the latter constructed in connexion with the back verandah
of the barracks in the front line, and having outside it a water
pit covered with a trap-door which turned on hinges and was
raised by means of aniron ring. The position of all these structures
was eminently objectionable in every respect, and especially so
between barracks little more than 30 yards apart, but their con-
struction was even still more objectionable. The urinary sheds
were divided inside into three compartments by two partition
walls, and ledges or troughs of masonry were erected in each of
these compartments, about three feet from the floor, to receive
the urine which was conveyed into a shallow sewer by which it
was carried off to the cesspool. The building materials of the
station, both bricks and mortar, are moreover of so indifferent a
quality that it is almost impossible to construct really pucka
work, and the troughs, instead of forming an inclined plane, broke
up and formed basins or pools in which the water lodged. The
sewers broke down and crumbled away, and both gave out
strong offensive efluvia. The walls of the building became
infiltrated with fluid, and the water line was sometimes marked
on the walls outside, at a height several fcet above the level
of the troughs within, while the plaster dropped by degrees off
the walls. The ablution roums were provided with good clean
wholesome water from wells within the lines, 80 feet deep, but
the receptacle outside about two and-a-half feet dcep was con-
structed in such a way that the water did not reach the level of
the drain leading to the cesspool common to it and the urinary
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shed till it rose to the depth of a foot; and the drain itself was
liable to obstruction from the same cause as the urinary sewer.
The result was decomposition and escape of gaseous products
through the trap-doors, which seldom fitted accurately after they
had been any time in use and were generally cracked by the
excessive heat of the sun. The cesspools, one for each of the
urinary sheds at a little distance from which they were sunk—15
feet deep—received the drainage from these sheds and the
ablution rooms conjointly, and it seems to have been the impres-
sion that the water from the latter would neutralize the fluid
from the former and by dilution render it innocuous; but it was
only necessary to see the cesspools being emptied, to be con-
vinced that the theory was not realised in practice ; while the
cesspools themselves were subject to the same process of dilapida-
tion as the structures referred to, and constantly demanded
repair. It remains only to state that in the working of the
arrangements or system now described the urinaries were washed
out daily and sprinkled with lime, &c., and the cesspools and
water pits cleared of their contents, which were carried to some
distance beyond the cantonment limits,

The privies,—two in number,—occupy a position on the right
and left of the lines of barracks, and the accommodation which
they afforded was quite inadequate ; and while the system of cess-
pools and sewers proved much more offensive than in the instance
of the urinaries, the reception of the excreta in baskets, and the
consequent diffusion of the liquid parts over the privy floors,
rendered them unsatisfactory. 1t was not unusualindeed for the
oficers to complain of the overbearing nature of the efluvia from
them when the wind blew tolerably steady in the direction of their
own lines.

It is generally understood that the soldier is well fed in this
country, and it cannot be doubted that he is supplied with a very
liberal allowance of animal and vegetable food; but, strange as it
may appear, the occurrence of fever of this kind in the regiment
has forcibly suggested the use of an ynsustaining and defective
diet as an accessory cause, and I feel reluctantly compelled to
record my opinion to this effect.

Notwithstanding the attention which has been given to this im-
portant subject by a beneficent and liberal Government, I am not
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satisfied (and it would be a suppression of my sincere convictions
to avoid saying so) that the food of the English soldier is of suffi-
ciently good quality during the months of May, June, July,August,
and September. It istrue that his rations are made up of similar
elements—animal and vegetable—and in the same quantity as
at any other season of the year, but the meat is grass-fed. In
May and June there is little or no grass for cattle to pick up, and
they must feed mainly on chopped straw, while in July and August
the grass is young and soft, nor does it acquire any fattening
properties till the end of September, when the sced has ripened.
Further, in August, September, and October, potatoes or sweet
potatoes are in many stations, it is to be feared, not regularly
available (though there is really no efficient substitute for
them in India), and the vegetables chiefly supplied are onions
and pumpkins, the latter of which the soldier holds in little es-
timation and will not always eat, while the former probably
possesses feeble nutritive properties. In the summer and autumn
months of 1859 the meat was lean, aplastic and innutritious, and
no fresh vegetables, except onions and pumpkins, as a very gene-
ral rule, were issued to the troops; the latter were often thrown
aside by the men, and after the commencement of the rains,
I have no doubt that the meat was not only innutritious, but that
it possessed in fact purgative properties, for at this season of the
year, 1 have since ascertained, that beef-tea, even when carefully
made, is often objected to on the part of patients, on the ground
that it passes off rapidly, and brings on looseness of the bowels.
What is the reason of this result is a question which nced not be
discussed here. It may be stated that the grass at this season
purges the cattle instead of improving their condition; and it is
possible the relaxing effect of the meat used as food may be in
part derived from this quality of the grass upon which they are
fed, while it is obvious that, if the meat itselt is not fit for the
purpose of complete assimilation, it will act as an irritant to the
bowels, and must be expelled. But, whatever explanation is
correct as to this point, it will be readly admitted that food of the
description here indicated might constitute a predisposing cause
(through want of sufficiently nutrient properties) of a disease re-
markable for low adynamic symptoms: nor is it difficult to
conceive that it might aggravate the intestinal lesions and the
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diarrheea which formed such characteristic features of the affec-
tion itself. That my views on this subject were somewhat simi-
lar at the time, appears, moreover, from the following extract from
my report on the Climate and Topography of Deesa, which has
been published in the Statistical, Sanitary, and Medical Report
of the Army Medical Department for 1859.* “ Although the
dietary of the British soldier in this country has frequently
engaged the attention of Government during the last few years,
and has undergone much improvement by the introduction into
it of a pound of fresh vegetables as well as by the allowance of
an increased quantity of sugar, yet I regret to have to state
that the meat supplied to the troops at this station from the
beginning of Aprilt to the end of August was generally of in-
ferior quality, and deficient in sustaining power, owing to the
want of grass for cattle, and that the supply of vegetables was,
for a great part of the same period, to a great extent limited to
onions and pumpkins, the latter of which being considered by
the men of little use as an article of food, was sometimes looked
upon with aversion, and often left uneaten, either from distaste
or from fear of its producing diarrhcea.”

“To the defects in the rations here noticed, I attributed in part
the feeble exsanguined appearance presented by a large propor-
tion of the men during the last few months, as also in a certain
degree the low asthenic symptoms observed in some cases of
fever, and I thought it proper to recommend that four ounces of
dholl—one of the pulses rich in nitrogen—should be issued twice
a week to the European Troops at the station as a substitute
for the ration of rice. I may add that this was the only sug-
gestion available under the circumstances, for it was found im-
possible to supply meat of a better description, and all the exer-
tions of the Brigadier Commanding failed to procure other kinds
of vegetables as potatoes, turnips, carrots, sweet potatoes, &c.
Happily it was, however, immediately acted upon, and since the
Ist of September the soldier has enjoyed and used with advan-

*® Page 191.

t The period of the year during which the rations deteriorate in quality is subject
to slight change depending on difference of seasons; in one year the meat continues
good up to the middle of May, in another it begins to want condition early in April.

u2l



162 TYPHOID FEVER IN INDIA,

tage as pea soup, curry, puddings, &c., this valuable, and too
much neglected article of food, which has at once the rare merit
of compensating for the nitrogen deficient in the meat, and
adding variety to the vegetable element of the diet.”

It is probable that the specific cause of the disease will
be referred by some to the overcrowding and defective
conservancy arrangements now described, whatever secondary
share in the results may be attributed to the nature of
the food supplied to the troops, and I have therefore dwelt at
more than usual length on these unsavoury subjects; but ¥ have
now to notice that predisposing cause existed in the composition
of the regiment and age of the men, and perhaps also in'the
climate itself. The regiment was made up of two classes,—men
who came out with the corps from the Mauritius (about 700 in
number), who had passed a hot season in the country, and men
who joined as recruits (350 in number) in October and Novem-
ber 1858 and beginning of 1859, and who had not spent a hot
season in India. The men of the latter class were especially
obnoxious to fever, and two-thirds of the total deaths from that
disease (11 in number) which occured in 1859 were recorded
among them, and the average age of the men who thus died
was only 20 years and 6 months ; moreover we find that during
the autumn months when this fever was noticed, the number
of admissions from fever among the recruits was nearly equal
to that among the old soldiers, though the strength of the latter
was to that of the former in the proportion of two to one. The
proclivity to contract the disease thus shown by the young men
of the corps was doubtless due in part to the fact that they
were quite unseasoned in the country; but assuming the
disease to be identical with typhoid fever, as observed in other
places, it must have acknowledged the same or similar condi-
tions for its cause, and it was only natural to expect that it
should, in accordance with its usual habits, select the younger
men of the regiment for its victims. Of the influence of climate
it is only possible to say that its extreme dryness and absence
of sudden atmospheric changes secures for it a marked immunity
from dysenteric affections which, under similar conditions of
life in other stations, would probably have covered a large share
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of the whole amount of morbid action, and thus have served as.
a mask to this disease, and that enteric lesions were noticed.
in a few cases unconnected with fever. That the tendency thus
shown, however, to structural change in the small intestine -
cannot be made of much account as indicating a predisposing
cause derived from climate is evident from this, that length of
residence did not render the occurrence of such cases more fre-
quent, but the contrary; and it will be shown that no instances of
this fever were presented in the regiment during the two subse-
quent years—1860 and 1861.

HI.—RemovaL or EtiorogrcaL Conpitions : ResuLrs:
Fixar CoxncLusions.

The conditions under which the disease took place having
now been considered, it becomes a matter of interest to inquire
in what particulars these conditions underwent change or
improvement, and what difference as expressed in disease at-
tended these altered circumstances. The facts elicited by this
inquiry will be held, I think, to justify the tedious elaboration
of the foregoing details, for they appear to me to be an eloquent
and instructive commentary on these details—their necessary
complement ; and I am free to own that this paper would not
have been written if I did not consider them an indirect proof
of the nature of the disease—a final test of the most efficient
agencies concerned in its production, and a striking vindication
of sanitary science. It is stated in the Transactions of the
Medical and Physical Society of Bombay for 1851-52, that fever
isnot only “the disease par excellence of Deesa,” but that the
mortality in proportion to the number of cases treated is greater
than at the Presidency and double that of Poona or Belgaum ;
that it amounts to 41'89 of the total mortality, and that more
deaths occur from it at the station than from pulmonic affections,
diarrhcea, dysentery, cholera, and hepatitis added together;
and Dr. Hunter, 2nd (Queen’s) regiment, noticing the barracks
at Deesa in 1841-42 (at which time ten only were built), states
that they are well adapted for the accommodation of 800 or 900
men, and observes—* By far the greater proportion of the sick-
uess and mortality has been occasioned by fever and its sequels,
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and that chiefly of the gastro-enteric and gastro-hepatic species,
or autumnal remittent,” and further records the fact that in one
fatal case the cmcal valve was thick, fleshy, and ulcerated, and
that in another ulcers were observed at the extremity of the ileum.
Now, fever was by no means a very fatal disease in the regiment
in 1859 even in presence of the conditions above described,*
and we believe it will be made to appear from the following
statement extremely probable, that fever, however prevalent it
may be in the station, would naturally and under favourable
circumstances prove a very mild and by no means a fatal
discase—that the climate of Deesa, though an exhausting one,
would in fact be remarkably ecxempt from all the ordinary forms
of endemic disease so common in India if the sanitary and
hygienic conditions of the soldier’s life received all the improve-
ments which they admit of. These are conclusions however,
which, if clearly proved, must manifestly possess some public im-
portance ; nor is it improbable that the facts adduced wmay
admit of more than local application, and I trust therefore I shall
be excused for referring to this part of the subject at some length.

It will be collected from the previous remarks that the
immediate canse of the overcrowding of the barracks and re-
gimental lines generally was the return of the companies from
Nuggur Parkur on the 16th May 1859, and the necessity of
providing shelter for the marricd men, wives and families of the
83rd regiment who arrived from Nusseerabad in the beginning
of the hot season. The latter occupied two of the patcherries
which would otherwise have afforded ample accommadation to
140 single men, and yet these patcherries were insuflicient for
their wants ; instead however of making over another patcherry
for their use, which would only have further increased the
pressure on the limited space available to the regiment, two
large houses were hired at the public expense, and handed over
to the families of the 83rd regiment yet unprovided for—about

* It must not be supposed that these pages have been written to explain or
illustrate any unusual mortality in the regiment, for during the nine months of
1859 to which they refer only 25 men died, namely, 21 from endemic discase and 4
from cholera ; the mortality of the whole year was, perhaps, rather below than above
the average,
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12 in number. In the beginning of July the new patcherry was
finished and placed at the disposal of the regiment by the Engi-
neer department, but though it was desirable toremove the married
men of the 83rd regiment with their families into this building, for
whose accommodation houses had been hired, it was a matter
of still more urgent necessity to relieve the pressure on the
barracks proper, and it was accordingly handed over, as already
mentioned, to the men of the Grenadier company. By
this step the overcrowding was in part removed ; while the
movements already mentioned which took place subsequently
still further relieved the accommodation. On the 22nd November
1859 the married men of the 83rd and their families left the
station en route to Belgaum to join that corps, and no over-
crowding was at all possible from that date to the present time,
for since the return of the wing from Dwarka, the patcherries
which were occupied by that detachment have been made
available for the accommodation of the companies of the re-
giment, while time has reduced in some degree the strength of
the corps itself. Ttis only necessary further to state that tents were
pitched in front of the barracks to afford some relief at night to
that overcrowding which was for a short time unavoidable ;
that tents were put up in the hospital compound for the use of
the convalescents at night; and that efforts were made, though
without success, to share with the artillery their barrack accom-
modation, and to hire additional houses for the families of the
83rd regiment, who occupied the regimental patcherries.

It will be easily conceived that the conservancy conditions we
have described must have becn the subject of verbal and written
representations. On the 21st of February 1859 my predecessor
in the regiment—now Inspector General of Hospitals—Dr. Muir,
fully explained the radical imperfections of the cesspool and
sewage system ; proposed that it should be abolished, and that
portable tin or iron vessels should be used as substitutes for the
baskets, and that their contents should be removed night and
morning in covered carts. On the 22nd April—12 days after
I joined the regiment—I called attention to the dilapidated
condition of the cesspools and the state of the drains leading
from the urinaries and ablution rooms, &c., and my suggestions
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on this as on all subsequent occasions, whether communicated
verbally or officially, were, as far as possible, given prompt
effect to. At this time however, and as an effect of the mu-
tiny, the relations of employment and labour were somewhat
disturbed. Skilled labour was with difficulty procured in the
station, and nearly all the hands which could be obtained were
employed on the patcherry, which was hurried on to completion
in order to enlarge the accommodation of the regiment. The
sanction of the Government, moreover, was necessary to a change
of system which involved expense and could not be procured at
once ; and thus while the cesspools, urinaries, and privies were
undergoing monthly and daily repairs, while the greatest efforts
were made to keep them in a clear wholesome condition, the first
effective relief to their unsatisfactory state was simply the result
of the great reduction of strength which took place on the
departure of the wing to Dwarka. At a later period however,
and shortly after the wing rejoined the regiment (in March
1860), the system again presented many of its former objection-
able features, for though 120 to 140 men were now accommodated
in the patcherries, it could not expand or work efficiently
as the strength increased, and the condition of the privies, &c.,
was again brought under notice. As a consequence of this repre-
sentation a Committee was assembled in April 1860 to report on
the system, which recommended that the urine troughs of ma-
sonry should be pulled down; that the drains from the urinaries
to the cesspools should be closed up, and all communication
of urinaries with cesspools cut off ; that the urine shed should
be provided with iron urinal vessels, and that the contents of
the latter should be removed daily beyond cantonment limits,
&c. These suggestions it was found at the time impossible to
carry out; but at a later date the matter was again represented to
the authorities, and the recommendations of the Committee
assembled on this occasion received prompt attention. The
urine troughs were removed ; iron urinal vessels were placed in
each of the urinary sheds ; the cesspools were abolished; pits were
sunk outside the ablution rooms in which iron vessels were
suspended to receive the waste water. Similar arrangements
were made to receive the drainage from the privies, and iron
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vessels, in place of the baskets formerly in use, were sanctioned in
all the barracks and patcherries. The new system thus adopt-
ed has been at work since the 8th of September 1860,* and
with the most satisfactory results, nor need any apprehension be
felt regarding the future sanitary conditions of the lines if
provision be made for dammering these iron vessels, and a supply of
them be kept on hand to replace those which may in time become
corroded and leak.

It was found impossible, as already stated, to improve the
quality of the rations or obtain suitable vegetables for the men
during the autumn months of 1859, but owing to the represen-
tations submitted, and the anxiety and concern shown by the
Brigadier Commanding on the subject, it is fair perhaps to presume
that the Commissariat Department was better prepared to make
adequate provision for the ensuing year; at all events during
the last two seasons, potatoes, sweet potatoes, were issued to the
troops regularly, except in September and October, when the
potatoes having become old and bad, pumpkins, dhol, &c., were
supplied as substitutes. Some improvement moreover was
effected in the quality of the meat, and I find in my annual
report for the year ending 31st December 1860, that the high
sanitary and physical condition to which the men had attained
is referred in a great measure to the superior quality of the
rations as compared with those of the previous year.

Having thus fully examined the conditions under which this
fever was observed ; explained the measures recommended for
their removal and amendment; and stated the particulars in
which the suggestions were carried out, we proceed lastly to note
the results as expressed in disease. Our attention may be confined
chiefly to the months of May, June, July, August and Septem-
ber, for nearly all the mortality from endemic disease occurred
in these months, and the fever of this type was not observed at
any other period of the year. The facts are few but striking
and important.

® It is unsatisfactory to have to note, that in the interval which elapsed between
the amembling of the two Committces above referred to cholera appeared in the
regiment and carried off 24 men.
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In 1859 the average strength of the regiment in May, June,
July, August, and September was about 987. Eight men—all
single men and residents of the barracks proper—died from fever,
in six of whom the autopsy disclosed the peculiar lesions else-
where described, while a great muny cases of a severe kind were
received under treatment marked by the uncertain and protract-
ed convalescence so characteristic of typhoid fever. During
the same month in 1860 the average strength was about 765,
and two men died under the head of fever, one from secondary
abscess of the neck exposing the spine and producing fatal
exhaustion, the other from dysenteric complication attended
with ulceration of large intestines, and there were very few
instances of fever accompanied by serious symptoms. Lastlyin
1861 the average strength in these months was 870, and no
casualty from fever occurred, nor did the disease present itself
in any other form than that of the mild recurring intermittent
type.

It may be further mentioned—for it seems worthy of some
notice—that the number of deaths at Deesa in nine months of
1859 from endemic disease was 21 ; in twelve months of 1860, 15;
and in 13} months ending 31st December 1861, 1 only, and this
the result of diarrheea of long standing, contracted during the
preceding year at Mount Aboo.*

In former days these results would have been referred to
difference of season, and the liability to disease incurred by the
age, and the recent arrival in the country of the class of men
which experienced the highest mortality ; but sanitary science is
not entirely satisfied by such an explanation. It is doubtless true
that the year 1859 was hotter than the two succeeding years;
the register of the thermometer kept at Deesa proves this, and
it may in other particulars have been a more unhealthy year;
but if the nature of the scason during these years fairly accounts

* I must not omit to state here that one man who had been suffering at Deesa
from chronic catarrh died at Aboo two months after he left Deesa somewhat sud-
denly, s I understand, and I believe from an attack of heemoptysis, and that another
man who had previously never been in hospital in the country for more than trifling
ailments died at Aboo 7 months after he left Decsa from rapid collapse while under
treatment for intermittent fever, the cause of which was found in structural lesion
or other changes, the result of disease contracted at some former period of life.
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for additional sickness and mortality in 1859, it will not explain
the unusual structural lesions which formed the specific cha-
racters of this disease ; and it is a matter of fact that the men of
the European artillery who arrived at the station in June 1859
and were provided throughout with ample barrack accommo-
dation, enjoyed nearly as good, if not quite as good, health that
year as either of the following years, and presented no examples of
this kind of fever. Again, we cannot hesitate to admit that age and
length of residence in the country determined, in a greater or less
degree, the amount of sickness and mortality in these years; but on
the other hand it may be very justly asked why should disease
among the young soldiers find its expression in this kind of
fever, and has any connexion been observed in other parts of
India between length of residence in the country and the oc-
currence of a disease distinguished by morbid changes of this des-
cription. Without ignoring then the effects of age, length of
residence in the country, and difference of season which, as
regards the two former at least, would probably in any case have -
been considerable it seems impossible not to admit; 1st,—That
these cases were true examples of ¢ typhoid fever;” 2nd, That
the structural changes observed were the result of the special
action of the unfavourable vital conditions noticed above, how
much soever climate and other causes may have aided or modi-
fied their operation ; 3rd, That the disappearance of the disease
and the subsequent development of a high standard of the
health (which has seldom been equalled, perhaps never sur-
passed, in India) were not the results of favourable season or
acclimatization so called, but are mainly to be referred-to the
improved conditions of life already described ; 4th, That the
medical history of the regiment during the last three years, so
far as it goes, supplies an illustration of sanitary science and one
which, perhaps, in the interest of the soldier it might be well not
only to remember but to apply. '

u 22
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ON VARIX LYMPHATICUS: ITS CO-EXISTENCE
WITH ELEPHANTIASIS, AND WITH CHYLOUS
URINE: TO WHICH ARE ADDED, REMARKS
ON THE PATHOLOGY OF THE LAST-NAMED
DISEASE.

BY H. VANDYKE CARTER. M.D., Lond., Grant Medical College, Bombay.

Papers read before the Medical and Physical Society, December 1860, and
December 1861,

I propose by the term “ Varix Lymphaticus” to designate a
partially hypertrophied and varicose state of the lymphatic ves-
sels and glands, some instances of which have come before my
notice. These cases will first of all be given in detail, with
others of Chylous Urine, which 1 have also had the opportunity
of examining : afterwards the local disease will be described,
and its connection with chylous urine and elephantiasis demon-
strated. Finally, I shall offer other considerations and proofs
which seem to establish the accuracy of the view now proposed
of the pathology of chylous urine ; and if these last should ap-
pear to be urged with undue earnestness, a conviction of the
interest and importance of the subject must be my excuse.

Description of the Cases.

For the most important of these I am indebted to the practice
of the Male Dispensary attached to the Jamsetjee Jejeebhoy
Hospital, Bombay ; they are three in number and are given in
the order in which they were seen; the same order serves also
to place them in that mutual relation which best illustrates the
object I have in view.
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There is first an instance of visible and prominent derangement
of the inguinal absorbents and glands, accompanied by the
accumulation of chyle, and its occasional discharge from the
cutaneous surface. The urine is unaffected.

The next is a case in which also an extensive local affection
of the lymphatic system, in similar parts, is present, and as
well a frequent external discharge of chyle. But the urine, too,
is often chylous ; this symptom alternating with an increase of
the local symptoms.

Lastly, without any outward apparent local affection, the
patient affords a striking instance of true chylous urine, similar
in characters to the case just mentioned, and also intermittent.

Case 1.—A Parsee lad, etat 20, attended the Male Dispensary on July
15th, 1859, complaining of fever : resides in Bombay, and has no permanent
occupation.

He is of the * lymphatic” temperament ; sluggish in manner; in good
bodily condition. The fever was not urgent, but he informed me of the
following peculiarity on his person, viz., that a ¢ milky’ discharge frequently
took place from a spot on the right thigh, and on examining the place I found
a small, hardly perceptible pimple, four or five inches below Poupart’s ligament,
and behind the course of the great saphenous vein. Au inch below thisis a
small cicatrix the remains of an abscess (?) which had formed there two
years since, and was opened by the knife. The inguinal glands are much
enlarged, soft or doughy, not painful, or red. The ¢ milky’ fluid is discharged
80 copiously that in the course of the day a pint has been collected. A
drachm of it put into a test tube coagulates in about five minutes, and a few
hours afterwards separates into clot and serum, the latter being milky
or opaque: the clot is tolerably firm : at a later period the whole again becomes
fluid. There is a faint hardly perceptible odour : reaction slightly alkaline :
colour yellowish-white, or rather bluish-white or pearly, but it soon acquires
a rather pink tint. As collected in a tumbler, the similarity to rich milk
is very striking.

On further examination of the part, it is found that pressure below the
discharging orifice does not arrest the flow, or alter its rapidity ; on the con-
trary, pressure with the finger made just above it speedily causes the discharge
to cease : pressure on the spot itself leads to the supposition of there being
a small distended sac behind the orifice. Neither the veins nor lymphatics
of the leg below seem to be affected ; there is no cedema of the foot, and
only a sense of slight weakness in the limb. The appetite is good : diet, as
usual : he has spermatorrhcea occasionally.

History.—Six months since the discharge spontaneously began, a pimple
appeared, it got scratched, and chyle began to flow : pressure being used this
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cessed in a few days, but reappeared at the end of a month ; lasted a few
days, and again stopped. The present occasion is the third time of occur-
rence, and before it comes on the glands in the groin become tumid and
nather painful ; afterwards these symptoms cease.

August 7th.—The discharge came on. Ordered bitter tonic, local appli-
cations and pressure.

August 9th.—1It ceased. Continue. Iodine paint applied to the inguinal
glands caused so much irritation that it could not be continued.

August 28th.—Health improving. Has been taking liq. potassa.

Angust 31st.—Accidentally scratched the pimple, and immediately several
ounces of lymph oozed away : inguinal glands reduced in size. Continue,

September 28th.—The axillary glands of the left side are inflaming.

October 16th.— An ordinary abscess had formed ; it is now healing,

October 20th.—Much improved. Inguinal glands quiescent. Js about
to change his residence.

1860, September 21st.—The discharge has occurred only once within the
year : lately suffered from fever preceded by puffiness and enlargement of
the glands, which are also painful.

The chyle is discharged from a fresh spot to the inner side of the former
the opposite limb is becoming affected, but no fluid is yet discharged from
it : he is almost crippled by the swelling and uneasiness in the groins. The
fever is tertian. Ordered Quinine. The patient has not been seen since. It
was ascertained that the urine was unaffected.

Microscopical examination of the discharge.~Two hours after removal, in
it were found—a hazy tint : groups of minute granules : red blood-corpuscles,
some apparently dividing : oil globules (?) of various sizes : granular cor-
puscles from a little above the size of the latter up to Elo‘o in. diameter,

the larger ones nucleated as well. See Plate I. Fig. 2,

On one occasion the patient brought to Hospital two tumblers filled with
the chyle which he had collected during the night : the flow was continuous
and abundant, while it lasted : pressure on the discharging orifice caused a
small jet of fluid to squirt out some distance, as before said, the flow seemed
to be from above downwards.

No case identical with this has since then been observed,
nor am I at present aware of others* on record.

® The following very interesting instance of what appears to have been a discharge
of lymph from the cutaneous surface was mentioned by the now President of the Medi-
cal and Physical Society, Mr. H. J. Carter, F.R 8., in the discussion which followed
the reading of the above case. A middle aged Parsee lady, stout and healthy, had
for some years been the subject of a discharge from the right breast, which originally
was spontaneous, but subsequently, from a notion that it agreed with her health
to doso, she was in the habit of frequently inducing it by gently pricking the skin
outside the areola, when the fluid trickled down frecly, and in quantity sufficient
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Cask 2.—A Hindoo, etat 35, drives a hackery and lives in Bombay : he
hecame an out-patient August 23rd, 1859, on account of an affection of
the scrotum. The skin of this part is corrugated in a peculiar manner, thick-
ened, and marked with numerous small tubercles, which when punctured
freely discharge a chylous fluid: the whole feels elastic and doughy, and
the part can be somewhat reduced in size by compression, the tubercles
(or varicosities, as they may be called) vary in size from a pin’s head to a
pea, or even larger, their colour is lighter than usual. The inguinal glands
are much enlarged in both groins, soft or doughy, diminishing under slow
Ppressure, but soon regaining their former size when this is suspended.

The “ milky” discharge occasionally occurs spontaneously, two months
since it first appeared, and since then has intermitted five or six times,
lasting each time a few days: at present it has been going on for two days,
and he reckons to have lost about one pound of fluid daily. It does not issue
from any one spot, but from several, it may be, according to the number of
tubercles that are burst.

History.—It is four months since the scrotum began to enlarge : native
applications were made usc of, and it was only after a time that the peculiar
corrugation of the skin appeared. The affcction has more than once been
mistaken for local suppuration, probably on account of the colour of the
discharge. When this ceases the inguinal glands above and below Poupart’s
ligament, and the lymphatic vessels accompanying the spermatic cord, be-
come much enlarged : at such times too the urine becomes chylous (as well
a3 during the discharge sometimes) and frequently coagulates. Such is his
own account. Health indifferent; appetite diminished: there is no other
complaint, or apparent disease.

August 24th.—The discharge has ceased—alum and zinc lotion and pressure
being made use of. Ordered alkali and tonics.

August 25th.—Chylous urine was brought.

August 28th.—Urine again clear.

Sept.  30th.—There is an abscess in the left groin near the abdominal
ring : all the glands are more enlarged than at first: there is no lymph
discharge either from the scrotum, or in the urine.

to fill a tumbler. Mr. Carter witnessed the operation and found the fluid to re-
semble in appearance ordinary serum, having a large firm transparent clot floating
in it. As the practice was beneficial rather than otherwise, he did not consider it
necessary to interdict it. The patient had long been a widow, and subsequently the
discharge ceased about the same time as the menstrual flux. Many cases are
recorded in which a flow of milk has occurred from other parts ol the breast than the
nipple, especially I think from the neighbourhood of the axilla, but such are not
to be confounded with this almost unique case : confirmation of the view now
taken of it is to be found in the cases of lympl-urine, one of which will be referred
to further on. :
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Admitted into Hospital April 20th, 1860, the local symptoms being the
same : he had slight fever : he remained under my care till June 20th, when
he was transferred to the Clinical Ward, after which he again entered an
ordinary ward, and in a short time left the Hospital improved in health : he
bas not been seen since.

The prominent features of this case while under close observation may be
summed up in a few words: the tumefaction of the inguinal glands and
scrotum appeared to alternate with the appearance of chyle in the urine: this
circumstance was sufficiently established. The parts also became tumefied a
short time after a full meal (two or three hours) and then again subsided.
There did not appear to be any regularity or known cause for the appearance
and disappearance of chyle in the urine : thus on May 4th the urine was clear;
5th, it was chylous; 6th, 7th, 8th, again clear; 9th, it became chylous; 10th,
1ith, 12th, 13th, again clear; 14th, chylous; 14th (at night), clear again;
15th, onward, it continued for some time to be chylous.

More prolonged observation did not elicit any different facts. The charac-
ters of the urine were as follows :—When natural, it was high-coloured, but
clear, or very slightly clouded, and unaffected by heat and nitric acid. Tannic
acid was not tried. When chylous, its colour was white, reddish-white, or
light pink with a subsequent deposit of pink particles (blood, mixed with
crystals of phosphates, and granular matter) : perfectly opaque. The lighter
coloured urine usually became pinkish after short exposure to air. Generally
it more or less completely coagulated: the coagula being coloured. The
quantity was above the normal standard ; it very readily becr me decomposed.
8p. Gr. 1017. “ Under the microscope numerous blood-corpuscles, and
granular cells of much larger size than they, were seen ; on adding acetic
acid, three and sometimes more nuclei became apparent in the latter.”
—Clinical Records, J. J. H.

The fluid which escaped from the scrotum was probably pure chyle : about
two drachms were collected in a test-tube immediately afterwards corked up,
while flowing for two or three minutes, the fluid assumed a very decided
rosy tint, it coagulated in eight or ten minutes, and the clot, formed after
an hour or two, changed its colour almost immediately to a blood-red on
exposure to air, a scanty milky serum remaining unchanged. Two hours after
removal the clot was found to contain a fine molecular medium, granules,
red-corpuscles, some granular, some well-formed, some starred : corpuscles
rather larger than these, but resembling them, the colour being less decided,
and the margins a little irregular ; they were almost as numerous as the more
perfectly formed (?) or smaller and darker blood-particles ; corpuscles often
apparently the most numerous about the same size, or rather less, than the
last mentioned but varying in size and even in form, being oval, or irregular,
aud sometimes not larger than a perfect red corpuscle. They present a
mulberry appearance, are nearly colourless, and clear. Others resembling
the white blood-globules, always few in number. Obscurc indications of
fibrinous stri were seen in the clot. See Plate 1. Fig. 6.
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On another occasion, the chyle coagulated in four or five minutes, and
in an hour or two began to separate : eight hours afterwards a small quantity,
one-sixth of the whole, of milky serum was given out : the clot was slightly
red or pink, the upper thin layer quite blood-red, especially on the side
where it had been most exposed to the air; this change in colour took place
early and was limited to the exposed surfaces: during the following night,
the test-tube being set aside, the clot dissolved, and all the red-corpuscles
subsided forming a deep purple sediment, very scanty, as if no more red
corpuscles had been formed after the first exposure to air; after a time the
property of changing colour seems to be lost.

The change of colour on exposure of this man’s urine was striking enough,
but far more remarkable in this chylous fluid ; it was almost wonderful to
sce the bright pink colour steal over its surface, the clots formed, in a few
minutes were precisely similar in appearance to blood-clots : under the
microscope, however, it was not possible to trace the change.

The blood of this patient was ascertained to be normal : its serum being
quite clear and bright.

There was generally even when the urine appeared clear, a slight milky
oozing from the urethra.

Various methods of treatment were adopted; large doses of gallic acid
(3i ter in die) had no effect: large doses (3ss—3i) of liq. potasse and
Scott’s mercurial plaster to the scrotum appeared to be most beneficial :
before leaving the Hospital his health and bodily coudition were much improv-
ed, and he had then by no means the aspect of a man whose system was being
drained of nutriment : the appetite was not voracious: the urine had become
normal previously, while the local affection had not changed its character.

Cases resembling the above are rare, but have been seen,
except that the urine was not affected :* 1 have met with an
example of the local affection at a very early stage which for
convenience may be mentioned now, but will be more fully
referred to further on in the description of that disease.

* Trans. Med. and Phys. Soc. of Bombay, Vol. II. New Series, p. 341. Partial
Hypertrophy of the scrotum attended with a peculiar eruption and discharge. Re-
ported by Mr. Ardascer Jamsetjee, G. G. M. C., July 1854. Patient a stout Parsee
merchant, @tat 50; duration of disease seventcen and a half years : preceded by an
injury. There are vesicles of a minute size at the front and upper part of the
scrotum, where the integument is rough and thick : from them exudes a white milky
fluid sometimes to a large amount: this coagulates and afterwards separates into
two parts : there are no corpuscles in it. The discharge is irregular in its appear-
ance, and subsequently the vesicles subside. The general health is good : treatment
has little effect: the author supposes the occurrence of this discharge prevents
inc ease of the hypertrophy of the scrotum which might otherwise take place. The
character of the ¢ milky’ discharge was not detected.
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Case.—Varicose lymphatics of the scrotum ; early stage—A Mussulman
lascar, etat 25, was admitted into the J. J. Hospital May 9th, 1861, suffering
from fever; there is also an enlarged and relaxed state of the skin of the
scrotum, which is thrown into coarse, very lax folds, running transversely:
the left side is more pendulous than the opposite, and the lower part showa
best the corrugated appearance produced by the subjacent dilated vessels:
the septum scroti is also enlarged. The whole feels doughy and soft. Testes
and inguinal glands unaffected : there has never been any exudation from the
surface. This state of things is of three months’ duration, and arose spon-
taneously, being accompanied with slight fever. Health and bodily condition
good : sluggish habit. The urine was found to be high-coloured, tolerably
clear, free from deposit, slightly acid, and it contained no albumen : on
another occasion its colour was lighter and slight clouds of mucus were
noticed n it. The fever was cured by Quinine, when the size of the scrotum
diminished : he has observed that towards evening it becomes increased,
lessening in the morning. A spot lighter than the rest was punctured, and
immediately a small stream spirted from the pinhole, of a fluid resembling
milk in colour and consistence, but having a slight yellow or pinkish tinge
which deepens on exposure to air, a test-tube was more than half filled in
the course of three or four minutes, and two or three minutes later the whole
had “set” firmly. The microscope showed, first, numerous corpuscles
chiefly pale-red in colour, regular form, being flattened concave discs, size

1 Lo ge ] .
510 oo inch in diameter; numerous pale granular corpuscles, spherical,

of regular form and size varying from ;%0 to %l—oo or even larger. Next,a
fine granular medium (molecular base). A portion of the fluid heated in a
test-tube became thick, and threw up a yellow scum, the colour of which
was removed by @ther, the remaining opaque fluid being un-acted on.

On another occasion the fluid obtained from the scrotum was at first more
clear, afterwards becoming opalescent, and acquiring a yellowish colour. It
may be inferred that this singular discharge was lymph more or less mixed
with chyle, it could not be confounded with simple serum, nor would liquor
sanguinis have presented the same characters; the local changes in the skin
of the scrotum gave the impression of something very different to cedema, or
any form of sub-cutaneous effusion.

Case 3.—A Hindoo youth, etat 22, married; a clerk. Two years sick.
Lives in Bombay ; came to the Dispensary October 21st, 1860 : he states that
his urine appears to be mixed with milk and blood; that this appearance
suddenly supervened about two years since while living in Poona; having
risen one morning to make water, alarge quantity of milky fluid flowed out,
and so alarmed him that he nearly fainted : this discharge continued for
three and a half months, suddenly ceased for five months, then came on
lasting nine months, ‘again stopped for a time, and has once more recommenced
since April last. The urine is copious, frequently passed, and what he brings this
morning is of a milk-like colour or rather reddish, there are clots in it of a

23
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pink or even blood-red hue : these clots pass with the urine, and frequently
on account of their size, with difficulty. The urine usually coagulates, and
very readily decomposes. No abnormal appearance sbout the genitals,
groins, &c. He is a pallid weak lad, and complains of palpitatious, rheumatie
pains, and diminished appetite. Ordered Calumba c Iron. and salines.

October 24th.—He states the urine which is passed in the morning is
opaque and white, while that passed in the after part of the day is reddish
coloured, or soon becomes so.

November 16th.-——He passed in my presence several ounces (about eight)
of urine, the colour of which was at the outset, purple or brick-red, towards
the close of micturition it became lighter, or pink : a red clot of some size
and irregular form also, the tint of which was at first purple (venous) and on
exposure became scarlet (arterial). After standing, when the red particles
subside, the opaque milky appearance remains, and on the surface a thin
layer of firm white substance resembling fatty matter is formed: the urine
soon becomes ammoniacal.

In the intervals when the urine appears to be unaffected, he states that it
is rether high-coloured, clear, and less in quantity.

Microscopic ezamination.—On one occasion numerous corpuscles of the
most varicd form and different size were seen—some resembled normal red-
particles, others like such, only bent up, elongated so as to become pointed,
and distaff-shaped, starred and tubercular: they were all clear and of 8
yellowish hue. Subsequently, I found undoubted chyle corpuscles, with
other elements of that fluid, so that the question was settled in my own
mind whether chyle of a perfected character is or is not to be found in the
so-called chylous urine. Plate 1. Fig. 3.

The patient improved under the tonic treatment, and at my suggestion then
went away for change of air to the Deccan.

He was very intelligent, and his statements could be relied on : he spon-
taneously told me that the ingestion of flesh or wheaten bread greatly
increased the disease.

I have recently been fortunate enough to meet with two other -
cases resembling the above : one shows the influence of diet;
the other, a really chylous state of urine.

CasE 4.—A Parsee, elat 31, a cook, lives in Bombay ; has been sick four
years. He passes urine having the appearauce of milk, and containing blood-
clots ; there is some difficulty of micturition, but no pain in the bladder, &e.;
a sense of weakness in the loins and testes. No apparent affection of the
genitals, gland in the groins, &c. but has a small hernia on the right side:
in fair bodily condition : appetite and digestion good. At one time he suffered
from syphilis. The history of the case is as follows: about four years since
he was attacked with fever and then, without apparent cause,t he urine almost
suddenly became chylous, and continued so for a year. Under trestment he
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became perfectly well, and except an occasional appearance of chyle in the
arine, remained so till about six months since, when the latter again suddenly
became chylous and has continued so ever since. The appearance of the urine
varies considerably, at present it mostly coagulutes, and the small quantity
that remains fluid is of a milky hue: it also contains red-blood clots
frequently : the quantity is excessive, and there is a faint odour. If he abstain
from food for a day the urine becomes clear and of the ordinary colour, but
immediately on resuming his ordinary diet, it acquires the above appearance :
after eating (much ? ) rice and sweetmeats, the symptoms are increased, also
after fowl and ghee, it is much less chylous when he takes only tea and bread,
and under all circumstances the appearances vary during the day: they are
not rendered more marked by exercise, but the chylous condition is solely
regulated by diet. These statements were all volunteered by the patient, and
it seems to me, are worthy of all the credence one may be inclined to award
them.

He was treated with Liq. Potass. After discontinuing attendence for a
time, he returned with erysipelas of the left arm, and fever; when the latter
came on the urine changed its colour suddenly and became reddish, some-
times coagulating and sometimes not. The red colour is deepest in the
morning : on one occasion I found the fresh urine to be quite fluid, of a brick-
red colour, deepest at the bottom of the bottle (from admixture of blood?),
the upper portion had the ordinary colour of urine. He experienced little
benefit from treatment, much more from abstinence, and finally resumed
his duties.

Microscopic examination of the urine. Ncvember 18th.—The upper part of
the urine was light-brown and opaque; it contained a few red corpuscles,
some starred, which formed a dark sediment also: in the latter were found a

few granular corpuscles in clusters of four or five, ,Lm,;, to ;:—w inches in diame-

ter, occasionally nucleated : some resembled white corpuscles very closely :
oceasionally large clear corpuscles were seen. November 20th.—The urine
brought was of an opaque reddish tinge, with no deposit, and had entirely
coagulated, no serum having separated even at the end of several hours.
The night previously he had taken some meat (not being able to resist his
appetite) but that day, and before, only tea and bread, during which time
the urine was clear and natural: the meal of meat had induced the present
state. On examination, the clot was found to have assumed the shape of
the bottle (narrow-necked), and though an ammoniacal odour was perceptible,
it remained firm, and even then the red tinge increased on exposure to air,
fter which however the clot very slowly dissolved. Its contents were struc-
tureless fibrine—inbedded in which were numerous red blood-particles mostly
normal in appearance, others starred and mulberry-like : no other cells were
seen, or granules, or masses. November 22nd.—Three ounces of high-coloured
clouded urine were brought ; passed this morning : since the last date he has
lived entirely on tea and bread, taken thrice deily, and urine like the present
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has been passed for that time : no smell, slightly acid reaction. Sp. Gr. 1020,
There was a very distinct precipitate with heat and acid. Heated to precipitate
the albumen, and filtered, the clear fluid, en a solution of Tannic acid being
added, became very cloudy and finally deposited a distinct precipitate. At the
same time I took some fresh healthy urine and added Tannic acid, which
caused only a very slight opalescence. Equal parts of ether added to this man’s
urine was followed by a separation, above; the former, almost clear, but of
gelatinous consistence ;* while the lower part consisted of the urine appa-
rently unaffected: where the ethereal solution was in contact with the urine a
thin opaque layer was observed in it. Microscope—nil.

It is admitted that the microscopical evidence of the presence
of chyle in this case was weak; the urine appeared rather to
contain Lymph, and Tannic acid showed the presence of imma-
ture albumen.

CasE 5.—~1I had only the opportunity of examining the urine of this patient,
but was kindly furnished with notes by her medical attendant, Mr. Merwan-
jee Sorabjee, an esteemed Graduate of the College. He says, “ The patient
is a young Parsee female, of about 17 years of age, married, but has no child-
ren ; her husbandis ahsent in China. She came under my care October 23rd,
1861, being ill since the day previously: complained of severe pain in the
loins, extending down to the groin, and of lancinating pains in the pubic
region, lasting more or less during the day and night. The urine was milky i
appearance and contained some small coagula. Demulcents and anodynes
were given with temporary relief, afterwards Balsam of Copaiva with Lig.
Potassze and Morphia ; and the next day the urine became free of chyle, clear
and high coloured ; it continued so for a day or two when irritability of the
stomach came on, the Balsam was omitted and diuretics with anodynes were
given. The urine again became milky, and the excruciating pains continued :
warm baths and mustard applications to the loins and epigastrium, produced
some relief: and the Balsam was resumed the next day: the urine again
became clear and continued so for a day or two, when I was again obliged to
discontinue the Copaiva in consequence of gastric disturbance. Infus. Lini
and Lig. Pot. with Hyoscyamus were given without any effect. Day by day
the milkiness increased, and the urine mostly coagulated. Clots forming in
the bladder, caused severe pain and straining during micturition. In the
mean time the patient had become distinctly hysterical and complained of pain
all over the abdomen, increased on pressure and so severe that she cried out
day and night. Chloroform inhalation, with chloric ether and morphia, soothed
her for a time. After consultation with Dr. Ballingall, gallic acid was tried
without any effect: previously nitro-muriatic acid had failed after two days’

® It ix stated by authors that the addition of ether to immature chyle causes the
coagulation of the dissolved albumien: possibly, therefore, this gelatinization of the
ether was owing to the presence of inperfectly clahorated albumen.
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trial. On two or three occasions the urine was observed lighter in colour
sfter noon meals. The pain subsided, but afterwards returned; the uriné
remained the same ; and the patient left off medical treatment for a time.”
Afterwards it is stated, ‘‘ December 4th.—The patient is in much the same
state, except that the hysteria has disappeared. . . . Since yesterday morning she
bas been unwell, and the urine then passed is said to have been as milky as
before, containing also many coagula : that passed in the afternoon, . e. four
hours, after the noon meal, was observed by me to be cleaver and less milky,
although after keeping it coagulated. She took dinmer at 8 p.m., and
passed urine in the night which was not kept, in the morning it was seen by
me to be strongly milk-like and coagulated, and so it has been on two other
occasions during the day.”

On three occasions urine was forwarded to me for examination, the first
(November 12th) was very opaque and of a white colour: it contained a large
white clot. Microscopic examination of the serum. 1.—Distinct molecular base

and molecular movement : oxalate of lime crystals (sa"lo_o to 57.:,—0 in. diameter) :
many vibriones. 2.—Red blood-particles recognised by their colour, clearness,

and regular form, but the size was sometimes ATxlTo : a few ﬁ only, resem-

bled the others. 3.—Granular corpuscles with irregular margins, “—lo—o or more,
on the addition of acetic acid small compound nuclei were seen. 4.—Large
granular corpuscles a’o_lo_o inches with granular contents or even a bright distinct

nucleus, better seen on the addition of acetic acid : others of about the same
size were less granular, and several somewhat smaller were only clouded, and
of regular (rather flattened ? ) form. Some of these larger corpuscles were
observed in the midst of clusters of the smaller sized referred to under the
3rd head. 5.—A few large granular spherical masses, and some large flat
epithelial scales.

Second specimen (November 20th). Almost precisely the same contents ; the
clot which had formed was of a reddish colour. In the serum were found
red blood-particles of small size but well formed—very numerous small granu-
lar corpuscles, the granules in which sometimes forming a kind of nucleus
were well seen on the addition of acetic acid: these bodies much resembled
pus or mucus, but were apparently rather smaller and more regular than
either, and contained granules or nuclei of larger size. Larger corpuscles
distinctly nucleated (one or more being present). Fewer large globules with
a full-sized nucleus, and occasionally on the addition of acetic acid, a few
Jarge granules in them. The molecular base was distinct, and ran into gra-
nules and drops when strong acetic acid was added.

Third specimen (December 5th). The urine presented a well-marked
opalescence, yellowish and jelly-like; it bad a strong odour of “mete,” the
seeds of an umbelliferous plant used in native condiments and not unlike fennel :
there were no coagula: a slight reddish deposit. Sp. Gr. 1015. Reaction
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slightly acid. In this deposit were numerous small reddish fibrinous laminee,
resembling (5o to speak) the growing parts in the ovum of the Fowl. The
microscope detected numerous red blood-particles to all appearance normal.
A few larger granular cells with nuclei, also the same granular corpuscles as
before, about the size of red blood. Large jointed vibriones and epithelial
scales: the molecular base was indistinct. (For illustration of the above
. remarks see Pl L. Fig. 4. ; also Kolliker, Manual, &c. p. 514).

There cannot, I think, be any doubt concerning the micro-
scopical characters of the three specimens now described : some
care is required to see the corpuscles, &c.: I found it best to
allow several drops of the lower stratum of fluid to partly
evaporate on a glass slide, and then to examine first without
the thin glass, and afterwards place this gently on the slightly
thickened fluid.*

Instances of the ordinary form of chylous urine are not very
uncommon in Bombay: a patient so affected was till recently
attending the Male Dispensary.

A Hindoo, etat 20: had been sick for six years. There was fever at first
and then the urine suddenly became of a milk colour, white clots being
intermixed : there are frequent intervals in which the urine is normal in
appearance, and it suddenly and without evident cause assumes the milky,
clotted aspect. Neither urine nor clots are ever any other colour than white.
The health is but little affected: he has no other complaint. Little benefit
resulted from treatment, many plans of which were long tried : large doses of
Liq. Potassee and occasional courses of Iron seemed most beneficial. The
urine was not examined with the microscope.

Having already indicated the relation which the cases above
detailed seem to bear to each other, I have only now to refer to
the subsequent remarks on the peculiar structural lesion which
is probably common to them and all similar cases; but before
describing the local affection, which merits separate notice, it
may be as well to subjoin in this place, the notes of a striking
instance of the disease recorded in the Edinburgh Medical and
Surgical Journal for January 1860, p. G90 : it occurred at the
Missionary Hospital in Canton.

® On the occasion referred to in a previous note, Mr. Carter mentioned another
case which probably resembled some of those above described. He was called to see
a patient, a young Parsee, in a state of hopeless exhaustion, produced by the copioas

discharge in the urine of chyle and blood clot, who died shortly afterwards. It
was said that one of his female ancestors had exhibited a similar state of the urine.
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The man is a farmer, aged about 28, whose scrotum is hypertrophied
and pendulous, and covered with a large number of follicles, exuding when
ruptured a quantity of a milky fluid. The consistency of the fluid varies with
circumstances, being thick and milky after exertion and long detention
in the scrotum, and thin and watery after long oozing. The quantity excreted is
increased by exercise, the standing posture, and whatever causes expansion and
relaxation of the scrotum, while it is diminished by the recumbent posture, by
quiet and rest, also by the application of cold to the scrotum. Indepen-
dently of exercise, the scrotum, testicles, and follicles are subject to periodic
enlargement at night, preceded and accompanied by heat and a doughy
sensation. When the fluid commences to flow, it does not cease till all is
exhausted : there is a peculiar feel of the part. No spermatorrheea or affection
of the sexual powers. The disease is of two years’ standing. The discharge
occurs once or oftener a month, and the quantity varies from a cupful to a
bowlful : he feels weak after it ceases. Knows no one else so affected. The
tubercles in the scrotum did not appear till a year after the first com-
mencement of the disease.

An operation was performed on this patient, the skin in front of the scrotum
being removed and the edges drawn together over the testicles. The wound
bealed, but a month after the operation a few follicles began to appear
in the parts left behind and even in the cicatrix ; the former symptoms were
returning, and it was evident that a radical cure could be effected only by
removing the entire scrotum. The patient went away.

A second case is rcferred to in the same Report with similar but more
sggravated symptoms: the disease had lasted three years, and the whole of
the scrotum as well as the skin of the perineum was affected.

No surmise is made in this well-detailed case as to the nature of the
sbundant milky discharge, which in my opinion was most probably chyle.

O~ Varicose LympHaTics (VarIx LympHATICUS).
These vessels are primd facie equally liable to permanent
dilatation as the veins: which would also be accompanied with
inefficiency of their valves, so that regurgitation of their con-
tents would occur.

As regards the lymphatic glands placed in the course of the
dilated vessels, it is probable they too would become enlarged,
either from mechanical causes, or from the same predisposition
of habit or structure operating on them also. It is certainly
possible that the glands being first affected might, by obstruction
to circulation, induce a varicose state of the lymphatic trunks
below, but we do not find such to be the case in actual expe-
rience (e. g. in rerofulous or syphilitic enlargement), hence
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it is more likely that the glands in such cases as I have now
narrated, become implicated, if at all, secondarily : and this view
is substantiated by the history of Case no. 2, and absence of
glandular enlargement in the one following it, and that occurring
at Canton.

This much is certain, that the external disease is only part of
a deeper-seated one implicating the lymphatics placed along
the iliac vessels and abdominal aorta as far as the root of the
mesentery : for admitting the exudation in these cases to be chyle,
of which there is no reasonable doubt, it is evident that its
source must be from above, that is from near the receptuculum
-chyli, whence it regurgitates downwards through the enlarged
vessels, whose valves offer no obstruction to the backward flow,
to the lowest or pendant parts. In this manner I explain the
state of things in the Parsee youth whose case is first detailed :
the chyle found its way down as far as the groin or even into
the thigh, there accumulating, and when let out by an accidental
opening producing the copious discharge. In the other in-
stances it reached the scrotum and there escaped.

Supposing now the dilated vessels had opened, instead of on
the skin, on the mucous membrane of the urinary tract, a
large quantity—how large these cases inform us—of chyle would
be mixed with the urine, giving rise to a strictly chylous state:
this probably did occur in the Hindoo, Case no. 2, p. 174.

And since in the other cases narrated there was no external
swelling, &c., I infer that only the deep-seated lymphatics in the
situations named above were affected, but more will be said on
this subject when the pathology of ordinary chylous-urine
disease is discussed.

When the parts in the groin are the seat of “ varix lymphaticus,”
the inguinal lymphatic glands may be hypertrophied, puffy, soft,
or doughy, free from pain or redness, and what is particularly
to be noted, liable to change in dimensions, diminishing under
steady pressure, and increasing after meals (when absorption of
chyle is going on), or exercise, or the standing posture, when they
may become full, firm, or tender : the distension may be so great
as to lead to rupture on the cutaneous surface. It isnotirrelevant
to inquire if their function at this time be not also increased.
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The scrotum, when affected, is hypertrophied, pendulous, or
distended, soft or doughy, and free from pain: the natural
transverse wrinkles are more marked, the surface appearing
corrugated : afterwards it is covered below and in front with
numerous small soft tubercles or vesicles which are not isolated,
but are clearly owing to distension of subjacent lymphatic
trunks : at the same time large and somewhat tortuous vessels
may be detected taking the course of the spermatic cord, along
which the ordinary lymphatics pass. The septum scroti, or one
side only, may be first affected. The same peculiarity asregards
change of dimensions is to be noted here as in the glands :
but these latter are not necessarily implicated in the scrotal
disease. The diagnostic character, however, is that when a
vesicle is punctured a fluid more or less opalescent or even milky
exudes, having all the appearances of lymph or chyle; when
the latter is present the distended vesicles have a whitish tinge
in the dark skin: after the escape of a certain quantity of fluid
the size of the scrotum, and other symptoms of local distension,
partly subside. The testes are not necessarily implicated.

Varix lymphaticus occurs in other regions of the body be-
sides the groin and perineum :* see the note, ante p. 173.

® Independent of its connection with chylous urine, which is nowhere noticed,
some striking illustrations of this dilated condition of the lymphatics may be found
in works on Pathology. For example, Morgagni (Cook’s Transl. vol. 2, p. :239)
mentions a case of old pericarditis and dropsy in which “ the lymphatics about the
division of the renal vessels were so extremely distended that three or four were
individually equal to a goose-quill in size.” Hasse (Pathol. Anatomy p. 9.)
obeerves, * the instances are frequent in which the calibre of lymphatic ve-sels is pre-
ternaturally large. Nor are we able to account for this phenomenon unless when
mechanical causes have obviously prevailed, &c. Sommering notices numerous
cases of dilated lymphatics.” The dilatation being partial may produce a resemblance
to hydatids. “ I have myself met with a remarkable specimen of hydatid dis-
tension of the lymphatics in the groin of a man who had died of pneumonia.”
Cruikshank alludes to and delineates a case where the lymphatics of the groin had
reached a size sufficient to permit the introduction of a straw by which air was blown
into them : a corresponding enlargement of these vessels was trnced through the
abdomen into the thorax: the iliac glands had entirely disappeared, being replaced
by the lymphatic vessels. But the most remarkable instance on record occurred
to Amuseat, and is referred to by Casswell (Pathol. Anat. under the head of
Hypertrophy) who has also given a drawing which shows an extraordinary state of
parts. The patient was (wenty-six years of age; for vears therc had been a
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ON THE CONNECTION OoF VARIX LyMPHATICUS wiTH
ELEPHANTIASIS.

The observations I have to offer on this subject are chiefly
applicable to Elephantiasis as attacking the scrotum, but the
same remarks will probably apply to that form of the disease
which occurs in the extremities, and is generally admitted to be
of the same nature as the scrotal affection.

As is well known, Elephantiasis (Arabum) has been attri-
buted to inflammation of the lymphatic vessels and glands, but
this opinion, long prevalent, has not, that I am aware of, received
any direct confirmation of late. It is not my intention to enter
at present into the consideration of the pathology of Elephan-
tiasis, but simply to offer some facts which appear to indicate
a close connection between a varicose (not necessarily an in-
flamed) state of the lymphatic system, and an cedematous
(elephantoid) enlargement of the parts which happen to be
affected. Several instances of ¢ varix lymphaticus’ are narrated

swelling in each groin so much like double hernia, that he had long worn a truss :
eventually he died with symptoms of strangulation. After death “ the only remark-
able circumstance obscrved was enormous dilatation of the lymphatics from both
groins upwards, including the thoracic duct :”> * all the lymphatics of the pelvic and
lumbar regions” were found in the same state. [iasse also refers to the same
case and adds ‘¢ the tumours were found to contain pus.” The inguinal glands had
disappeared, being resolved into these swellings : no impediment to the circulation
in the vessels could be detected. It will strike the most cursory observer that in
many particulars the case first described in this paper (that of the young Parsee)
much resembles this one. The inference I drew as to the condition of the deep-
seated vessels is also confirmed : but as to the nature of the swellings in the groius,
which I suppose to be enlarged glands, there may be some doubt, sceing that in
several of these cases the glands have become converted into mere distended passages.
Further, the surmise that the so-called “ pus” mentioned by Hasse as filling
the enlarged vessels, was in reality nothing but ¢ chyle” is very probable: it is
mere speculation to add that the sudden death of this patient may have been owing
to the rapid entrance into the blood of a quantity of this perhaps altered fluid, by
rupture, as the symptoms were not unlike those of pycemia.

Lastly, I may mention that Cruvelhier has often scen the lymphatics of the groin
and uterus large enough to admit the thumb: and that dilatation of the thoracic duct
is by no means uncommon, a8 well as of the recaptaculum chyli. 1t is well worthy
of remark that the vessels of the groin and lJumber regions are noted by authors as
those most frequently the seat of distension, and it need not be further pointed out
how this fact bears on the pathology of chylous urine as suggested in these pages.
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in this paper, and such appear to be by no means unfrequent
in this country, where also Elephantiasis commounly prevails.
The scrotum is a frequent seat of both affections. Accessions of
fever at more or less regular intervals (sometimes distinguished
as ‘elephantoid fever’) seem to be equally common, and at these
times the local symptoms, in both cases, undergo an exacerba-
tion : inflammation and abscess may follow in both. These
common features are well worthy of notice. In Elephantiasis,
other symptoms showing implication of the lymphatic system
are also superinduced when the fever sets in, such as “ tender-
ness and hardness in the course of the lymphatics leading to
the nearest glands,” and in the more “advanced stages suppur-
ation*......of the enlarged lymphatic glands in the proximity :
sometimes a milky-like fluid oozes in considerable quantity
from the hypertrophied papille (?) of the skin, and generally
coagulates spontaneously into a gelatinous mass:” in both
diseases there is frequent recurrence and subsidence of the
symptoms. (See Morehead, Researches, &c. Vol. I1. p. 677.)

More definite evidence of this connection is afforded by such
cases as the following. In the first and second, the fluid which
exuded bore all the marks, I think, of pure lymph, and in the
last, the presumption was entirely of the same kind. I ought
to add, however, that I once unsuccessfully endeavoured to
find lymphatics in a fully developed elephantoid tumour which
was amputated at the J. J. Hospital, but the circumstances,
as [ now judge, were not favourable to their injection.

Case 1.—An adult Parsee, a shopkeeper in Bombay, attended the Male
Dispensary, in the beginning of February 1862. The scrotum was as large
as a pomegranate ; the skin thickened, wrinkled, and pendalous, this change
being confined to the front, lower, and back parts; and, in addition, numerous
minute vesicles, not unlike herpes, may be seen scattered all over the surface ;
they contain a clear fluid, except a few of the larger which are opaque.
The testes are found above and behind the swelling, and scem unaffected, as
also the cord, inguinal glands, &c. Health good. He states that the disease
began two years since : until lately he suffered from fever (coming on once
or twice a month), preceded by swelling and tenderness of the scrotal tumour ;
frequently a copious discharge of a “sticky’ fluid would then take place from

® Suppuration of the glands, both near and at a distance, was observed in cases
1 and 2.
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the latter, soaking his dress, &c. and afterwards these symptoms would sub-
side.

I collected about half a drachm of a light straw-coloured, slightly opal-
escent fluid by puncturing one of the vesicles, in a couple of minutes ; after
two or three it began to set. More than two hours subsequently a small
quantity of serum had separated from the firm clot : this was carefully exa-
mined under the microscope, and numerous corpuscles were visible, the

majority of which were spherical, dclicately granular, with no indication of a

Lo 1. . 1
cell wall: size zi5; t0 3= inch : some a little larger, and a few 2%0—0 0 Sioos

with a bright, ill-defined nucleus: besides these were a very few red blood-
corpuscles, some starred; and several oil globules of minute size.

On the addition of acetic acid the small granular corpuscles speedily showed
a trace of a cell wall which required a high power to be seen, and appeared
to rapidly dissolve in the acid : the nucleus shrank and became more defined :
the larger corpuscles also presented a well-defined bright nucleus, always
single.  Simple water was then added to some fresh scrum ; the same appear-
ances of nuclei were seen, and the very delicate cell wall remained longer
visible.

The clot was firm, opalescent and white (the serum being slightly tinged
yellow), but when broken up it became quite opaque, just as the clear cornea
does when the parallelism of its layers is destroyed : it contained myriads of
the above granular cells, imbedded in a finely granular, slightly striated, and
tough material. :

In my own mind | am convinced that these delicate corpuscles are the same
as Kolliker (Manual, &e. p. 514) describes as occurring in Lymph and Chyle :
he now views them as really cellular, and not free nuclei ; but it requires care-
ful watchiog to see the cell wall, when re-agents are added. Plate 1. fig 7.

Case 2.— A Borah, etat 40, a native of Guzerat, lately attended the Male
Dispensary on account of a swelling in the left leg and foot; this had the
general appearance of simple cedema, but the skin of the leg was unusually
pale and shining, and the orifices of the hair follicles were very distinct; the
swelling was not excessive and included only the dorsum of the foot, it ex-
tended upwards nearly to the knee; though rather hard, it readily pitted on
firm pressure, particularly on the inner side of the leg and dorsum of the foot.
The opposite limb is quite unaffected. On further inquiry the scrotum is
also found to be enlarged ; the penis dragged down and nearly hidden in
thickened skin, similar in aspect to that of ordinary Elephantiasis scroti. The
lower part and front of the scrotum is remarkably corrugated, and studded
with numerous very small soft tubercles o1 vesicles : the sepfum scroti has the
same appearance and is especially prominent, and a broad wrinkled line runs
upwards from near it along the retracted and swollen prepuce. These parts
are of a tint darker than that of ordinary skin, and limited by a defined line
from the thickened and tumefied integument covering the spermatic cord, &ec. ;
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the hairs are few. There is a decided enlargement, of a doughy kind, in each
groin, without the glands there being themselves prominent. Some of the
little tubercles on the scrotum are very prominent, on even pedunculated,
and occasionally a spontaneous discharge occurs, at one or more points, of a
clear fluid, very “ sticky” or gum-like, and often considerable in quantity. On
forcibly squeezing the parts, the size of the whole may be considerably
diminished.

The patient is in fair health, and only complains of the leg and foot being
the seat of pricking or shooting sensations, and from the swelling walking is
irksome. He contracted syphilis many years since, and had then an abscess
in the right groin : he took mercury, and there is not now any trace of in-
fection. The urine is said to be natural in appearance and quantity, as it
has always been : and the ingestion of food has no influence on the swelling.
History from the first—five or six years ago the scortum began to enlarge,
and he had fever; native applications were used without benefit, and sub-
sequently the size became considerable; an abscess seems to have slowly
formed, the scar of which remains. The fever was considerable: afterwards
the enlargement of the scrotum partly subsided, and became stationary, re-
maining much as it is now without any noticeable change, he states. There
seems once to have been some sore on the right leg with swelling, but about
three months since the opposite one began to be affected, a spot or pimple
above the inner ankle (a trace now remains) from which a quantity of clear
redish fluid escaped; when this discharge ccased, the whole leg and foot
began to swell: at that time he had strong fever, preceded by vomiting, &c.
The swelling increases after standing or walking, and partly subsides during
the night : as before said, there is considerable enlargement in the correspond-
ing groin. The patient denies the existence of an hereditary tendency
to Elephantiasis.

Microscopic examination of the exudation from the scrotum.— On punctur-
ing one of the vesicles, a clear fluid began to trickle down at once, which
was colourless, or afterwards, slightly straw-coloured ; it coagulates in a few
minutes. No molecular base, granules or granular masses to be seen. It
contains very numerous pale granular corpuscles, the majority of which are

of uniform size ( icTclm_ —o(lW inch in diameter) 5 & few similar ones of larger

size ( + io_:fo inch ) may occasionally be seen, and, very scantily, some red
blood-corpuscles (accidental ?), which are easily distinguished by their colour,
double contour, flattened shape, and their size, which is about intermediate
that of the two kinds of granular corpuscles. No nuclei were to be seen in
the smaller and more numerous particles, and only occasionally in the larger,
and then only one : the addition of water did not render the nuclei much
more evident, but acetic acid at once produced a characteristic appearance,
such as is described in the case just detailed. It is needless to enter
into further particulars now, but it may be mentioned that on partially
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drying up, the larger granular cells seemed to put forth processes strongly
resembling those figured by authors as characteristic of lymph-corpuscles
(sce plate 1. fig. 1), and almost reminding one of the simple emeba cell :
occasionally it seemed to me that the nucleus participated in this change.

Of the identity of these corpuscles with those of chyle and lymph, there
can be no question. Whatever may be thought of the descriptions given
in the previous pages of the various corpuscles found in the urine, which
must necessarily undergo a change in that fluid, rendering their identifica-
tion less satisfactory (and my illustrations partly illustrate this), no second
opinion can exist regarding the character of the fluid directly drawn from
the dilated lymphatics: hence the character of the local disease is fully
established, and the present instance is peculiarly interesting, inasmuch as
it furnishes an example of the actual co-existence of ©varix lymphaticus’
and Elephantinsis ; a conjunction, too, that shows the former to stand in
relation to the latter, as cause to effect : this is the result I have arrived at
while investigating the case.

Case 3.—Last October I examined a scrotal tumour immediately after
removal from an adult Parsee, at the J. J. Hospital. Its size was equal to
a cocoanut and it was of four years’ standing. Only the lower parts of the
scrotum were affected, below the level of the testes: here the skin was thick-
ened, finely wrinkled or tuberculated, in a transverse direction, and thrown
into larger transverse folds: the sepfum scroti was very distinct : texture
almost semi-transparent. A few small round tubercles were seen scattered
about, somewhat larger than a pin’s head., and not unlike the vesicles of
herpes in appearance. The hair was plentiful ; the openings of the follicles
not particulsrly large, the tumour having contracted.

I punctured one of these vesicles and examined its contents microscopically ;
in it were pale granules having rather irregular margins, some appeared
nucleated, size ?.»(IT«E; inch : many red blood corpuscles (accidental ?) some starred,
and curled up : several smaller red particles (7) : many granular corpuscles about
;7')——00 inch : no molecular base : a few oil globules, and epithelial scales from the
skin. (See plate I. fig. 8.)

Such are the facts in my possession, they will serve to illus-
trate the heading of this division of our subject ; and although
from their consideration it may not be positively asserted that
Elephantiasis owes its origin to an affection of the lymphatic
system, yet that this disease is accompanied by such an affec-
tion seems undeniable. The most convincing of all proofs would
be the injection of the lymphatics, but opportunities of examining,
in the dead body, an elephantoid tumour in situ, can hardly be
anticipated from their extreme rarity.
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Ox THE PATHOLOGY OF THE DISEASE CHARACTERISED BY A
CHYLOUS CONDITION OF THE URINE.

The physical properties of the urine now referred to are well
known to most observers. Prout* mentions the white appear-
ance and the spontaneous coagulation as characteristic : but the

latter feature is by no means invariable, and the colour may
be tinted red.

As to the microscopic characters of chylous urine, there is no
great uniformity amongst observers, but the points of difference
have mostly turned upon the presence or absence of oil granules
and oil globules: no writer has hitherto recognised chyle-
corpuscles in the urine, though Rayer, and Beale more recently,
mentions the occurrence of small granular cells.+

With reference to its chemical composition, the presence of
albumen, more or less perfect, and of fat, is universally acknow-
ledged : and also the occasional occurrence of fibrine, and less
frequently of red blood-corpuscles. The salts and extractives
have not been sufficiently discriminated from those of pure
urine to allow of inference being made. The only complete
analyses of chylous urine I have had access to, are those of B.
Jones, and Beale (Archives, Vol. L. p. 10): there is a qualitative
analysis by Dr. Mayer of the Madras Medical Service reported
in the Madras Medical Reports, 1855, p. 104, which however is
not available for my present purpose, as it has particular re-
ference to the existence of caseine (which was not found) in
the urine.

Prevailing views as to the nature of the disrase.—Those of Prout
are generally adopted, wholly or in part: he says, “ The chyle
from some derangement in the processes of assimilation is not
raised to the blood-standard, and consequently being unfit

* He first gave the name *‘ chyloue” to this kind of urine, afterwards using the
term “ chylo-serous” in accordance with changes in his vicws of its pathology, con-
sidering that it approaches to * scrous’ urine or albumin-uria.

t Quite recently (Med. Times and Gaz., Oct. 26, 1801, p. 442) it is reported that
Dr. Waters of Liverpool has found corpuscles precisely resembling those of chyle in
the urine.
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for the future purposes of the economy is, agreeably to a
law of the economy, ejected through the kidnies: but these
organs, instead of disorganizing or reducing it to the crystal-
line state as usual (that is, instead of changing the chyle into the
lithate of ammonia), permit it to pass through them unchanged”
(On Stomach and Renal Disease, ed. 5, p. 116). Dr. Prout
was well aware that the adoption of his views necessitated two
suppositions, viz. mal-assimilation and co-existing renal de-
rangement—neither of which is capable of being substantiated :
what, too, we may ask is the nature of a local derangement
lasting for years, can it be regarded as “ purely functional ?”

Elliotson, B. Jones, and G. Bird would regard the affection as
one of the kidnies, without any giving a substantial ground for
this opinion. Beale, amongst others, considers this view as
untenable, and supposes rather that the chylous state of the
urine is “intimately connected with the absorption of chyle,”
but how does not appear. In my opinion it is connected with
an abnormal distribution of the chyle, which becomes admixed
with the urine in a direct manner, and not through abnormal
excretion as Prout supposes, or from its absorption as Beale
intimates.

Circumstances not explicable on Prout’s hypothesis, §c. |.—The
frequent sudden appearance, and the capricious (it would so
seem) cessation and renewal of the Symptoms. 2.—The ab-
sence of a chylous condition of the blood in these cases: the
admitted absence of organic disease of the kidnies: and the
absence of such constitutional disturbance as would necessarily
accompany prolonged derangement of the assimilative processes
and renal functions. 3.—The long duration of the symptoms.
To these we may add the endemic character of the disease, and
its frequent complication with hcematuria.

Circumstances satisfactorily accounted for in the supposition of
direct admizture of chyle, of various degrees of maturation, with the
urine. 1.—The above-named peculiarities in the origin and
course of the disease. We may suppose that distension of the
delicate lymphatics and lacteals in the lumbar region, is at length
followed by exudation at one or more points of their contents, or
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rupture taking place,* a fistulous orifice is formed which gives
free exit to the chyle or lymph, at times of recurring distension :
or an abnormal reservoir—* receptaculum”—may exist, which
periodically discharges its contents into the pelvis of the kidney,
into the ureter, or bladder. The cases above related are evidence
that such a condition of the lymphatic vessels and glands does
occur, with reversal of the flow of chyle; and in case No. 2, with
it there was connected a chylous state of the urine (p. 177).
2. The absence of organic changes in the blood + or kidnies is
satisfactorily explained, since on this hypothesis, their impli-
cation is no necessary accompaniment of the symptoms: also
the absence of marked constitutional derangement beyond what
is occasionally witnessed, that is, a debilitated state dependant
on the altered destination of nutritive materials.

The frequent complication with Hoematuria (see Rayer, 1. c.)
is explicable in the assumption of a weakened condition of the
walls of the blood-vessels, such as probably would accompany a
similar condition of the absorbents: in both cases being indica-
tive of structural idiosyncrasy, sometimes seen, r. g. in natives
of India. }

The endemic prevalence of chylous urine in Mauritius,
Bourbon, Brazil, West Indies, Cuba, and perhaps India, may
be accounted for on the same supposition. There are grounds
also for supposing this idiosyncrasy to be hereditary.

But the following features of chylous-urine disease find here
a full explanation, viz. the connection of the symptoms with

* In the absence of anatomical demonstration of this, it may be remembered that
the origin of the lymphatics from the mucous membranes generally is by a net-
work so superficial that the mercury used in injection appears almost uncovered.
Cruvelhier, Vol. II1. p. 813. (Tweedie’s Library.)

t The milky tint which normal blood-serum has occasionally exhibited is, in
my opinion, connected with quite a different state of things, although some modern
authors would place the phenomena in one category (see Parkes on the Urine):
the connection of the two has not been shown, so far as I am aware.

$ In the dissecting room of the Bombay Medical College I have been struck
with the great attenuation of the coats of the vessels, even of considerable size:
arteries appearing little less transparent than veins. Yet it must be said that
hemorrhages sre not frequent in natives: perhaps the generally depressed state of
the circulation in them may account for this.
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digestion and the absorption of chyle,* the stimulus of exer-
tion, &c. and next, the variations observed in the character of
the urine in different cases.

It is clear that the rapid formation of chyle in the first case,
or its quicker circulation resulting from whatever stimulates the
general circulation of fluids in the body, will be accompanied
by an increase of the local changes—increased distension of the
varicose lymphatics, or overflow of any part dilated into a kind
of receptacle, and the consequent transit of chyle into the urinary
passages. The case of other fluxes s in this respect very similar.

Next as regards the different states of the urine, it will be
readily admitted that if the abnormal communication between
the absorbents and the urinary tract occur at various points in
the course of the former, the “chylous” condition will also
vary accordingly. I have made a table showing the state of the
chyle at three several points in its course, and annexed some
references to published cases of the disease, which will serve as
illustrations of this remark. The principal results are, that
when chyle of great opacity and free of fibrine, causing the urine
to resemble milk, is poured out, it is presumable that the ad-
mixture takes place above or below, at the root of the mesentery,
and probably from lacteals that have not yet passed through the
whole series of mesenteric glands. I would however observe,
that a small quantity of fibrine may be present and yet not be
apparent, and that immature fibrine cannot be detected even by
analysis : so that non-coagulability of the urine does not neces-
sarily indicate total absence of fibrine: and it is not likely that
the lacteals near their commencement could communicate with

* I am aware that Dr. B. Jones is of opinion “ that the most importaut changes
in the urine take place independently of the influence of digestion’” (Phil.
Trans. 1850, p. 651), and that in confirmation some cases concur with his one, as
Dr. G. Bird’s, and even one of my own: but I submit that other instances indu-
bitably show the connection of the two phenomena, and agree with other proofs in
support of the hypothesis now advanced : and that until it is shown that the interval
occupied by the transit of chyle along the lacteals, in these cases, is incompatible
with that which occurs between complete digestion and exacerbation of the local
symptoms : or that in other respects the phenomena are irreconcilable, I am
warranted in making use of the clear and positive facts exhibited by cases 1, 2,
and 3. The opinion of Prout should be recollected, that ‘“after a meal the
characters of chylous urine are more fully developed.”
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any portion of the urinary passages, though not quite impossible.
On the other hand, when the urine rapidly solidifies and takes
on a reddish tint when exposed to air, or contains white or
red clots at the time of expulsion, we may suppose that the
communication is with the larger lacteals or the thoracic duct
itself, opening possibly on the mucous surface of the pelvis of
the kidney, or commencement of the ureter. (See Appendix B).

Again when the urine contains only Albumen and Fibrine,
and little or no fatty matters, as seems occasionally to occur,
we are warranted in supposing that at this time, it is not chyle,
but lymph (carried by the lacteals in the intervals of digestion)
that has become mixed with it. Case No. 4 in this article, and
that so elaborately investigated by Dr. B. Jones will serve to
illustrate my meaning. In the instances where the urine at all
times has this clear appearance, the explanation is this, that
ordinary lymphatics communicate with the urinary passages.
(See the table under the head of “ Lymph-urine.”)

The varying condition of the urine in any single case is
readily explicable on the assumptiom that chyle, differing in
quality, or mixed with lymph, is then poured out.

If in these observations other occasional states have been
overlooked, they should not be regarded as hostile to the view
aow proposed, since on the one hand, to them also would many of
the above remarks apply, and on the other, our actual know-
ledge is but limited of the composition of chyle under ordinary
circumstances, in man, no analysis of the unmixed fluid having
yet been made : the contents of the thoracic duct have certainly
been analysed, but the composition of this mixture of lymph
and chyle, will of course vary much more than that of chyle alone.

As the matter stands, I submit, that a more ready and satis-
factory explanation is furnished by my hypothesis than by those
generally received. Not that the idea is altogether novel, though
based on direct observation, for Rayer* long since noticed the

* ¢ En examinant cette urine chyleuse comparativement avec une mélange
de I'urine saine et du chyle rosé recueillé dans le reservoir de Pecquet chez un cheval,
V'analogie de ces deux liqueurs, de 1’urine chyleuse artificielle et de I’'urine chyleuse
de ’homme, m’aparu des plus frappantes...... Quant aux urines albumino-
graisseuses elles ressemblaient une urine dans laquelle on aurait ajouté les élémens
ergamiques du chyle moins ses globules.”” Mal. des Reins. t. iii. p. 421.
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similarity of chylous urine to an artificial mixture of urine and
chyle, and as regards certain microscopic characters, Beale has
lately remarked the same.

I will only mention, lastly, that two other occasional features
of the disease are satisfactorily accounted for on this view, viz.
the increased quantity of chylous urine passed, and its greater
tendency to decomposition. It is observed of chyle that its
albuminous constituents readily decompose (Carpenter).

Proofs of the accuracy of this view.—For the sake of clearness
I have reserved until now those facts, which most of all are
conclusive in their character : they may be arranged under two
heads, 1 chemical, 2 microscopic.

1. The two chief abnormal ingredients of chylous urine are
Fatty matters and Albumen. With regard to Fibrine, it is
occasionally absent, and frequently in small amount : in chyle
itself, the quantity varies, e. g. Dr. Rees found 3:7 per 1000
parts of ¢ fibrinous matter,” others as Hasse, have found much
less. The circumstances in which its presence in chylous urine
may be overlooked have been already referred to. Of the
Salts and Extractives nothing can yet be determined ; confining
therefore our observations to the two first mentioned ingre-
dients, it is obvious that whilst they may exist in chylous urine in
varying quantity, yet that under all circumstances the relative
proportion of each will be the same, seeing that neither pre-
viously exists in the urine.

Now we do find on comparing known and trustworthy analyses
of chyle and chylous urine, that in the latter, Albumen and Fat
existin the same proportion as inthe former. I will offer two exam-
ples. First, Rees’ analysis of chyle gives the following figures :—

: p- 1000
Albuminous matters.......... 35°16) Proportion
Fatty matters .......... «ee. 3601 } nearly equal.
The chyle of the Cat was found by Hasse to contain as
follows :— p. 1000
* Albumen ..eeev.ice.e.... 3325) Proportion
Fat ..... cececcacencranens 32 07} nearly equal.

® His numbers are albumen and extractires 489 per 1000 : in order to obtain the
quantity of Albumen alone, I have deducted the extractives, taking the numbers
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So that in well-elaborated chyle these ingredients are found
in nearly equal quantities : in urine, mixed with chyle, they should
also be present in the same proportions. Such is sometimes
the case.

Dr. Beale’s analysis of a specimen of ckylous urine is as fol-
lows :—

p. 1000
Albumen ......e.00e0 13.0)  Proportion
Fatty matters «....... 13.9 ) nearly equal.

These numbers seem to me to correspond far too closely to
be the result of mere coincidence : admitting this, the inference
is unavoidable that chylous urine is strictly a compound of
the two liquids. As to the amount of each, the figures in
Beale’s case indicate a dilution of chyle with urine to the extent
of upwards of two-thirds of the whole.

Second. Considering how much our food varies as to quality
and quantity, it may be conceived that the chyle has also no
uniform composition. When present in urine the same fact is
observed.

Hasse analysed the chyle of the Horse, and found only one-
half the quantity of fatty matters compared with albumen.

p- 1000
Albumen ..cieceienne 3!'0} Proportions nearly
Fat ...... tessasisas 150) 2 albumen, 1 Fat.

Dr. B. Jones furnishes two analyses of the urine of a patient
whose case was made an object of study : they are the follow-
ing :—

Chylous urine p. 1000

1 2
Albumen ...... 14-03 13‘95} Proportions nearly
Fat ...ccevnn. 837 746) 2 albumen, 1 Fat.

(For the details of these analyses see the Appendix A.)

Rees gives for them, viz. 1565, thers remains the quantity Indicated above : in
most respects these two analyses closely rescmble each other, the flbrine showing
the widest difference. The rich quality of the chyle in Rees’ specimen may be
sccounted for by the copious and nitrogenous food the animal partook of a few
hours before death.
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In this instance, as in the first, the correspondence is striking
enough to warrant attention. No other fluid besides chyle
presents such a composition, and I may also observe that no
ingredients of chylous urine have been pointed out which are
not present either in urine or in chyle.

I believe the above facts are the only ones available at present
for the purpose of comparison, and I confess that the results
now given when first detected were a cause of some satisfaction,
which has not been diminished by closer investigation of the
whole subject : I have examined as far as possible all the recorded
cases of the disease to be found in our journals and standard
authors, and do not find any uniform series of phenomena, the
occurrence of which would disprove or falsify the view I now put
forth and hold as correct.

2. Microscopic eridence.—~It may first be remarked under
this head that the presence of a ¢ molecular base’ in chylous
urine has already been established ; also the occasional presence
of minute oil-globules, such as occur in chyle.

Granular corpuscles have also been noticed, as before stated,
but in no instance have true chyle corpuscles been described
or figured. The presence of these would necessarily settle the
question as to the presence of chyle. In case No. 3, I have
ascertained their undoubted presence in considerable numbers.
They were of various form and size—minute granules—round
granular corpuscles, the walls of which were not visible : some
of elongated form—others of larger size, with a cell wall, starred,
or furnished with the characteristic processes—others still larger,

globular and slightly granular: the dimensions of all varied

1 1 1 .
from g5, 5500 to % inch. A few red corpuscles were seen, and

cells larger than these with irregular margins but clear. I have
examined several other specimens of chylous urine with equally
satisfactory results (see the cases and plate II.): so that we
have positive evidence of the admixture of a fluid with the urine
dissimilar to blood, and similar to chyle, the latter fact being
confirmed by chemical analysis. With regard to the negative
results of former observers, a remark of Kolliker’s may be quoted
—*“ a considerable variation exists, and a milk-white chyle is
not always rich in corpuscles.”
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No inconsiderable item in these evidences is, however, derived
from the determination of a molecular base, which Priestly and
Beale have remarked : in order to examine for corpuscles I have
found it convenient to allow a few drops of the lower layers of
the urine to partly thicken by evaporation on a slide, and then
examine without and with the thin glass.

By way of showing that the microscopic variations in chylous
urine are probably explicable on the supposition that chyle be-
came mixed with the urine at different points in different cases,
it may be desirable to inquire further into the state of this fluid
in health. Kolliker states that in it are present immeasurably
fine granules (including those of the molecular base): nuclei, or

cells, of 1 to .1: chyle corpuscles 1o to 1o : and red cor-

puscles. In the larger mesenteric trunks, the chyle corpuscles
first appear and are then imperfectly formed, size _ to !_icnh:
Sv00 3300

nearer the thoracic duct they become more numerous, and very
large : in the last-named locality these disappear, and others like
white blood globules are found : so that we have some means of
diagnosing the locality whence chyle found in urine has been
derived.

For instance, the presence under the microscope of numerous
free nuclei (small cells) would indicate early admixture, such it
is possible might occur at the upper or lower end of the mesen-
tery, where the lacteals are necessarily very short and
might even, near their commencement, be at no great distance
from the pelvis of the kidney or ureter: the larger nucleated
cells would indicate the source to be from those lymphatic
vessels in the mesentery, by far the greater number, which have
passed through the series of mesenteric glands: the contents
of the thoracic duct have few of these larger cells, but perfect
chyle corpuscles are now seen.

There is some variety as regards their nuclei whether single or
multiple, and in the cases I have given we may see examples
of this,

With reference to that variety of urine, which I propose to
name LympH-URINE, it is only necessary to observe that in it
the corpuscles will resemble those of chyle: it has besides
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its own peculiar appearance and chemical characteristics, which
I need not here enlarge on. This form generally alternates
with the true chylous state. (See Appendix B.)

In ending these remarks I would remind those readers who
have followed me thus far, in order to give them due force,
it should be recollected that at present the pathology of chylous-
urine disease is impenetrably obscure—that there is all but
anatomical demonstration of the accuracy of the hypothesis now
advanced—that full inquiry into the varying characters of nor-
mal chyle leads to a satisfactory explanation of the variations
of chylous urine—that many clinical features of the disease are
herechy alone explained, and that in favour of this new view
is the strongest evidence, chemical and microscopic, while per
contra is none of anything like equal force.

Conclusion.—1t is to be regretted that the substantiation of
these views does not, at first sight, directly lead to a more
successful mode of treating cases of chylous urine than expe-
ricnce has hitherto attained. To reach by internal remedies a
local alteration of structure, is in many cases beyond our power,
except through means of the system at large. Several medicines
adapted so to operate, will at once suggest themselves, the
mineral tonics and astringents appearing preferable. The regu-
lation of diet, exercise, &c. should be attended to, and concur-
rent symptoms relieved. It is worthy of remark, that a tight
belt worn round the waist has been known to afford relief,
probably by acting mechanically upon the parts in front of the
spinal columa.

As to the treatment of the scrotal affection, many internal
remedies were used with but little effect, nor had astringent
lotions or pressure by strapping much influence: it will be
recollected that in the case above recited, which occurred at
Canton, an operation was performed, a great part of the diseased
skin being removed ; no cure, however, followed, the disease
speedily returned, as might be anticipated from the fact that the
scrotal affection is only part of a deep-seated and probably
extensive enlargement of the lumbar and iliac lymphatics.
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APPENDIX A.

Chemical Analyses of Chyle and Clylous Urine,

First example. Albuminous and Fatty matters present in
about equal proportions.

Chyle. Chylons Urine.
Donkey. '
rl;:r'f o | Snt. Analysis by Beale.
LS.
Water wocececen. 902 37, 905°07jWater +oe.oeee..|947:04
Fibrine .eeoceeeeel 3700 1'03iUrea ....cecve.n. 773
Albumen ........ 3516, *33-25Albumen ........| 13:00]
Fat ...... ceesnn 36-01f 3207\ Futty matters ....| 1309
Extractives ...... 1565 1565|Extractives, &e. ..| 1166
Salts .oveeaesonns 711 11043alts oooueennen.. 6-31

Second example. Proportion of Fatty matters about one-half
that of Albumen.

l Chyle. Chylous Urine.
] g::g Analyses by Bence Jones (same case).
Water ..evuenn.. 935-00 Water ....... . ..|955:58|943-13
Fibrine ceenvennn. 75|Urea . cvevevenann 13:26] 24:06
Dumen ........ 31-00] Albumen . ....... 14-03] 13-95{
Fat ......co0oe] 15000 Fat oooovnenes. 837 746
Extractives o.....| 625/Los8 ccvvuunn.. .. 75 ‘60
lSalts ..... ceseses 8'OO|Salts creeeeas ees| 801 10-80

® See the note, page 193, for the manner in which thes¢ numbers were obtained.
26
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APPENDIX B.
Cuses of Cliylous Urine arranged in Physiological Series.

First Serira,—Chyle from the afferent lacteals : fatty matter & abundant, albu-
men plentifiul : congulable matter or fibrine generally absent. Mclecular base:

numerous oil-globules : numicrous free nuclei (small cells) measuring ﬁ to El'oo
inch in diameter,

Examples of recorded cases in which it may be supposed that this imperfectly
elaborated chyle is mixed with the urine: I Lave llowever previously noticed that
such instances must be regarded as of doubtful occurrence, probably most belonging
to the sccond series.  Rayer (1. ¢. p. 395, 403, here the blood was also affected):
Beule’s case: G. Bird’s (Urinary Deposits, p. 390, 394): Bramwell’s ca-c. (Ed.
Med. Jour, 1353, p. T14.)

Second Series.—Chyle from the mesentery as far as the vertebral column.  Fatty
matters diminished = albumen abundant : fibrine exists in varying ainount, and has
a tendency to petrify : congulation occurs. but varying in completencss ; the clot
coutaims chyle corpuseles covered with a delicate filin of ofl : they are present also
in the serum: the clot has a tendency te become deliquescent.  Free nuclei few.
Chyle corpuscles are present, sice 3.z to ;... M.: oceasionally brown gravular

)
cclls 97166 _ juop . The chyle has a pale reddish yellow tint.

Examples of cases in which chylo of this stage was mixed with arine. Rayer
(I. c. p. 388). Elliotson (Med. Times and Gaz. 1857, p. 288). Prout (I c.).
Pearse (L c.). Morchead (Clin. Res. Vol. VIE p. 200) : some of my own.

Third S-rirs.—Chyle from the Receptaculum Chyli and Thoracic duct. Albu-
men, and fatty matters particularly, diminished: fibrine abundant, coagulation
quick and complete : no corpuscles in the clot : chyle ecorpuscles fully formed, size
ifr'!ﬁ or larger with several nuclei.  Incipient red corpuscles? a decided red tinge
on exposure to air  After cougnlation, fat floats on the serum. .

Exnnples in which pertect ehyle (mixed with lymph) was poured into the urine.
Rayer (I c. p. 390, 427),  Priestly (Med. Times and Grz. 1857, p. 882)., Elliot-
sorr (1. c. p- 288). Bence Jones (Phil. Trans. 1850, p. 651) : own cases.

Fourth Serics.—LympH-URINE. Coazulation more or less perfect, may be ab-
sent : little or no opulescence : prohably few corpuscles.  Albumen may be present, in
the form of albumeroid matter, and deteetible by Taunic acid : or of the ordinary form.

Examples.—Case of B Jones referred to hy Thudichumn : and others : one of mine (?)
Goodeve's ease of chylous urine (Trans. Med. and Phys. Soc. of Calentta, vel. 8, P
ceexxxvii.), “‘an aged femmale, whose urine even when not chylous was occasionsRy
londed with a transparent jelly, which floating in it, was not easily dislingui{hfd
from the fluid itsclf, umiil the contents of the recciving vessel were poured into
“ another pan, when it became evident that the excretion was almost entirely com,
of solid matier. There was not the slightest tendency to dropsy in this case: the
disease had lasted six months, and had all the features of ordinary chylons unne
excepting the sbove : sbe was much relicved by treatment, and had been in the
habit of eating all sorts of messes and large portions of animal food to support her
strength, as she believed.” Alkalies, and rigid diet, with diuretics, were the means
used in cure. The wine was at rare intervals natural in appcarance.
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APPENDIX C.

Physiological remarks on Cuses 1 and 2.—Such favourable
opportunity of examining chyle as these afforded, if not unique,
must be rare indeed, hence it is to be regretted that they did not
occur to a more competent observer. My remarks must be
confined to the quantity of chyle discharged, and its rapid
change of colour. The few observations already given in the
account of the cases may be of interest. Upwards of 16 ozs.
of rich chyle have been discharged from the surface in 24 hours,
and I collected several ounces in less than half an hour, in both
cases : the young Parsee once brought about 20 aus. collected
partly in the morning and partly over night, besides what must
have escaped during sleep : hence it would seem that the ordinary
estimates of the quantity of chyle formed daily are not greatly
in excess. In these cases was no unusual circumstance that
could lead to increased formation of chyle : the appetite was nog
increased : and the loss even of a large quantity did not lead
to emaciation. As to the change of colour it was most striking :
in case 2 it was very rapid, occurring even while the chyle
trickled down from the scrotum, but I think when first escaped
the colour was still white: in case 1, however, the change
could be readily watched because it was gradual: under the
microscope I failed to see a change of tint in the corpuscles.
Sharpey (Quain’s Anatomy, ed. 6, vol i. p. Ix.) states “ there is
reason to believe that a red tint in the chyle is sometimes
occasioned by the development of colouring matter in its owa
corpuscles, and independently of any admixture from without.”
The latter part of the quotation is fully confirmed by this case:
and 1 should be inclined to attribute the chauge to oxidation
of the Fe O of which Dr. Rees found a considerable quantity in
the albumen (partly corpuscles?) of the rich chyle which he
examined ; a process which it seems likely may take place with-
out direct exposure to the atmosphere.
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Description of the Figures in Plate 1.

Fig.1.—Elements of the chyle. a.small cells (so-called nuclei),
the larger granular and indistinctly nucleated. . two large cells
with nuclei. . stellate lymph-corpuscles (Kolliker).

Fig. 2—Chyle from the thigh. a. red blood-corpuscles, some
apparently dividing. J. granular cells. c. larger nucleated cells.
(Vide p. 172).

Fig. 3.—Chyle from the urine. a. altered red blood-corpuscles.
b. small granular cells. ¢. larger ditto. one stellate. (Videp.177).

Fig. 4.—Chyle from the urine. «. red blood-corpuscles.
b. small cells, having a distinct nucleus, better seen when acetic
acid is added. . larger cells of a similar kind. d. others still
larger with a distinct nucleus. e. octohedral crystals of oxalate
of lime. (Vide p. 180).

Fig 5.—Chyle from the urine. a. blood-corpuscles. &. large
granular cells. ¢, others still larger, one nucleated. (Vide p.178).

Fig. 6.—Chyle from the scrotum. a. red blood-corpuscles of
various sizes, &c. b. mulberry-like corpuscles. ec. granular ditto.
These were found in the clot, unfortunately the entire fluid was
not examined. (Vide p. 175).

Fig. 7.—Lymph from the scrotum. a. oil globules. . blood-
corpuscles. c. small granular cells, to some of which acetic acid
has been added, and water. . larger granular cells, to one of
which water has been added. e. a still larger nucleated granular
cell. (Vide p. 188).

Fig. 8.—Lymph from the scrotum. a. blood-corpuscles of
various forms. 4. granular cells. c. larger granular nucleated
cells. (Vide p. 190).

These figures are all drawn to a common scale.
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Plate I1.

This figure represents the state of parts in the patient whose
case is described at page 174.

The scrotum is much enlarged ; its front, sides, and lower
are seen to be studded with small soft tubercles or vesicles,
each of which is filled with a chylous fluid, Dilated and tor-
tuous lymphatic trunks passing upwards in the course of the
spermatic cord to the groin, are indicated ; there the inguinal
glands are seen to be greatly enlarged.

In this instance the urine was chylous, and had there been
no peculiar external appearances, the case would have been
regarded as one of ordinary chylous urine. In reality, it differed
from such, only from the circumstance that the varicose con-
dition of the lymphatics (which, it is argued, is common to all
cases of that disease) was developed in so marked a manner,
extending to the groins and scrotum, as to become apparent
to the eye.
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ON ‘MYCETOMA* OR THE FUNGUS-DISEASE OF
INDIA: INCLUDING NOTES OF RECENT CASLES
AND NEW OBSERVATIONS ON THE STRUCTURE,
&c. OF THE ENTOPHYTIC GROWTH.

BY H. VANDYKE CARTER., M.D., Bombay Medical College.

Presented.

For the sake of convenience and distinction, the term
¢ Mycetoma’ may be used when referring to this peculiar form of
swelling. 1 purposely refrain from naming the Fungus itself of
either variety of Mycetoma, considering with Mr. Berkeley (see
his letter, p. 208) that it would be at least premature to do so,
until more is known of the mode of development and growth in
either case.

Since the publication of an article in the last number of the
Transactions (see Vol. VI. New Series, p. 104), as opportunities
occurred I have continued to direct my attention to this
disease : a copy of the paper referred to and some specimens
were forwarded to the Rev. Mr. Berkeley, perhaps the most com-
petent mycologist in England : his reply is given in next page.
Two cases have occurred at the J. J. Hospital, Bombay, both of
the first variety; in one, the foot was amputated and carefully
examined immediately after the operation: no new features were
detected, but satisfactory confirmation of my former researches
was elicited. The other case besides being a typical specimen,
was interesting as coming from a new locality—the north-
eastern shores of the Persian Gulf. From Kutch we have two
cases with notes by Mr. S. Hemraz, and three others seen in
Kurrachee by Mr. B. Rustomjee will be referred to further on:

¢ From pukns, nros— fungus: the termination is like that cf such words as
lipoma, enchondroma, &ec. the names of various kinds of tumours or swellings.
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several instances have now been noticed in the Bengal Pre-
sidency, &c. (see Appendix A).

The results of prolonged investigation will be embodied in a
few remarks, illustrated by a plate : they concern the structure
of the smaller particles, first variety, and new facts touching
the development, &c. of the second variety. In Appendix B
is a notice of a fungus parasitic on specimens of Mycetoma,
itself of some interest.

Letter from Mr. Berkeley.

King’s Cliffe, Wansford, July 10th 1861.

My Dear Sir,—I am very much obliged to you for your
interesting letter, pamphlet, and specimens. I have carefully
examined the latter and see nothing which you have not
already detected. Indeed I cannot verify the moniliform
structure of the brown part in No. 1, which seems to me rather a
conglomeration of irregular cells. Different parts however of
the same specimen, especially when fresh, would most probably
give cells in agreater or less degree of approximation. Springing
out of the brown mass I find oidioid threads, and towards the
base slimy granulated threads attenuated upwards. Nothing can
be more interesting than the case, but I feel glad that the fungus
is published without a name. I believe all these animal fungi
are modifications of one common mould, and if so the assigning
them especial names, draws off attention from the important fact
which these universally distributed fungi perform in the work of
decomposition. They may be forced to fructify sometimes by
placing them in a globule of water surrrounded with air in a
closed cell, but till this is accomplished it is worse than useless
to give them names. Moulds are capable of producing even
more compact bodies than these, as is shown by the Sclerotia
of apples, pears, and onions, which are undoubtedly conditions
of common moulds. The fruit as you here figure it is precisely
that of the yeast plant, which I have found to consist of Mucor,
Penicillium, &e. -

L'have a notion that hospital gangrene is produced or aggra-
vated by L‘ungi. Have you ever examined the limpid drops
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which form on meat just beginning to putrify? It is undoubtedly
of a fungous character; and, as I believe, a condition of some
common mould. ’

In No. 2 I find merely cheesy bodies, consisting of a mass
of irregular, minutely granular bodies, like those of some of the
minute Alge figured by Kiitzing, as for example in Microkaloa
JSirma. 1t did not arrive, however, in as good condition as the
other, and as it smells abominably, it has probably decomposed on
the passage. The spores in the Madura specimen which I have
not seen, remind one somewhat of Sarcina, which I believe to be
a condition of some mould. I have however in vain tried to coax
it into growth, though it lives for many months in sugar and
water. I have found a Surcina, or rather Dr. H. O. Stephens has,
of an orange colour on rotten bones, which convinces me that it
is a fungus. Very few Fungi have been sent from Bombay, and
scarcely any of interest, though I know not why you should not
have some good species as well as Ootacamund. As, however,
they are not to be met with during the rains they have been
much neglected....Sikhim is wonderfully productive, but the
more Northern Himalayas, as Cashmeer, are unproductive.

1 am, my dear Sir,
Very sincerely yours,
M. J. BERKELEY.

Noutes of fresh Cases.

1. J.J. Hespital, Bombay.—1. A Mussulman, @!at 27, a sailor, native of
Persia (near Bander Abbas) : the left foot began to enlarge 10 years since, after
a fall : the swelling presents all the characters of Mycetoma: black particles
may be picked out of the sinuscs, and wken cxamined micrescopically, exhibit
cells and fibres: no pain or constitutional distuibance: will not submit to
operation.

2. A Hindoo, @#fat 30, a carpenter from the Deccan (near Nassick): the
left foot is affccted characteristically, and to a considerable extent : the disease
began one year since with an abscess in the sole, during the cold season.
la reduced health : the foot is painful. Amputation was performed Septem-
ber 26th, 1861, and he was discharged cured at the end of October.

In general form and appearance this spccimen resembles others previously
described. The tarsus iz chiefly affected: the toes are free. Numerous
sinuses open on the dorsum and sides of the foot, and a large cluster of
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openings is seen in the middle of the sole: most of them discharge a thin
purulent fluid, and in some of the apertures small black particles may he
seen ; these are the fungi, and their naturc was clearly made out before
operation.

A section of the foot was made immediately after removal, and the appear-
ances preserved in a sketch. The black masses and granules located in the
spherical cavitics and tubular canals were imbedded in a whitish, semi-opaque,
glairy substance of homogeneous consistence : the walls of the canals had an
opaque yellow colour and were readily torn. The whole of the soft parts
around them were converted into a gelatiniform substance which takes the
place of the muscles: the tendinous and fatty structures are less readily
changed. On examination the glairy material enclosing the fungi was found
to be composed of pus cells, large granule cells, numerous small clear cor-
puscles, and a few blood particles : the opaque yellow walls of the canals had
no peculiar features, the colour seemed to be owing to aggregation of (fat)
granules. The gelatiniform substance presented traces of muscular fibre,
grauules, &ec.

A very carcful examination of the fungus particles was made (at which I
had the assistance of Mr. I. J. Carter), but no new or striking features were
detccted beyond what has already been described. The larger particles had
the consistence of decayed woody fibre, and readily tore in a radiated direc-
tion. As stated in my first paper, the central part is composed of clear yellow
fibres; these have no distinct walls, but resemble in appearance and disposi-
tion the yellow elastic tissue found in the middle coat of arteries; acetic acid
bas little or no effect upon them. Inteimixed are bezded fibres, the septa
of which are sometimes absent, as if these fibres were passed into the homo-
geneous form. The circumferential part of these fungus particles is darker
in colour and has a tuberculated aspect, fragments are readily detached, which
then have all the characters of the smaller particles. They are composed of
large and small cells, some clear, some coloured.

lodine produced a fine clear orange colour, but the presence of starch was
ot clearly made out: on the first occasion, when this form of Mycetoma
was examined in a fresh state, mere traces of starch were detected, more
readily it seemed, by lodine only, than when sulphuric acid was previously
applied.

From Kutck.—1. A Hindoo, «tat 27, shepherd : ““ the right foot is irregu-
larly swollen on both dorsal and plantar aspects, and is covered with numer-
ous small openings from which there is a scanty, thin, sanious discharge.”
No pain: is thin and weak. The disease began fifteen months before admis-
tion as & small hard swelling in the sole, with little pain : two months after-
wards an opening formed, and black granules, like seeds, began to come out
from time to time. Amputation of the leg was performed November 12th,
1861, and he made a fair recovery. On section it was found that the greater
part of the growth was in the subcutaneous cellular tissue in the neigh-

M 27
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bourhood of the openings: the black particles varied in size from a pin's
head to a split pea ; they were very abundant and characteristic.

2. A Hindoo, etat 40, cultivator: “ the left foot is swollen to about three
times the size of its fellow;” this is more marked on the plantar aspect, and
extends the whole length of the sole: it is penetrated everywhere by small
openings, through which the probe readily passes down to bone: in some
parts are soft elevations which, when they burst, give exit to a quantity of
thin matter containing granular bodies, the size of mustard seeds. The
disease is of very long standing, it began by a vesicle on the sole, from which
granular and purulent matter were discharged; the swelling then subsided,
but seven years ago other vesicles appeared, and the disease has progressed
ever since. Is somewhat reduced, but does not suffer pain or fever. Novem-
ber 26th, amputation was performed in the upper part of the leg, and the
patient progressed favourably afterwards.

I found the diseased foot to be very characteristic in appearance, the aper-
‘tures in the cuticle had the same circular concentric arrangement, with a
central opening where a sinus had formed, as I had previously observed in
the first variety of Mycetoma. On section great disorganization of the tissues
of the foot was seen—bones and soft parts being bored and excavated in all
directions, and the canals and cavities occupied with whitish mulberry-like
masses of minute size, and soft consistence : their number was very great,
and under the microscope they exhibited the usual structure, a finely granular
central body surrounded by a crystalline envelope : certain peculiarities ob-
served in them will be described further on, and it should be noted that
around the sinuous apertures on the surface, minute pink streaks and disco-
louration of the cutis were apparent.

Mr. S. Hemraz, who furnished the notes of the above two
cases, informs me that he once saw the disease in the hand : the
patient was a female, and the swelling of considerable size.

From Kurrachee.—1. A Hindoo, etat 40, labourer, native of Kutch : duration
of disease 3 years. The left foot is four times larger than the nght; as is
often the case, the toes only are free: there are the usual appearances, and it
is observed that white granules are occasionally discharged from the sinuses:
the disease began as a hard painless tumour in the sole of the foot. The
patient was free from syphilitic or scrofulous taint. Operation deferred.

2. A Hindoo, etat 57, confectioner, native of Kurrachee: duration of
disease 6 years. The left foot is swollen about the ankle: there are numerous
sinuses discharging purulent matter containing 2 or 4 granular bodies every
day (!) : the foot measures 19§ inches in circumference ; first of all a painless
tumour was observed below the inner malleolus. The patient has never had
syphilis, and has never been out of Kurrachee for the last 30 years : health
reduced : will not consent to operation,
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3. A Hindoo female, etat 13, native of Kutch: duration of disease
6 months : diagnosis doubtful. There is a small swelling and a sore in the
sole of the right foot : the discharge is puriform or sanious.

From Mr. Bazonjee’s account, the nature of the disease cannot be stated
with certainty. In probably all cases of doubt, and they are frequent, the
guide must be the microscope, with which the discharge from a recent sinus,
if possible, is to be examined ; 1 have little hesitation in saying that a correct
diagnosis can thus be made.* The three cases just narrated by Mr. B.
Rustomjee were read before the Grant Medical College Society last October :
the author was inclined to identify *“ Mycetoma” with a kind of swelling
and ulceration of the foot termed by Mr. Millar, of Edinburgh, ¢ Podelkoma :*’
the latter however seems to be hardly a specific affection, and most assuredly
bad the former ever occurred in England, it would before now have been
recognized as in every respect 8 most interesting form of disease, and of its
kind unique ; it is therefore unnecessary to dilate on the subject of their
identity.

Remarks on the Structure of the Fungi in Mycetoma.

1. First Variety—To the description (brief and imperfect,
owing to absence from Bombay on sick leave) already given
of the larger particles or masses,+ I have little to add: the
smaller particles show the same elementary parts, which are

as follows :—1. Clear, orange-brown cells, 1%0 — ,—6:,—0 inch
diameter, globular or angular, adherent and often arranged in
radiating series : these give the colour, and form the chief mass
of the particles. 2. Clear, spherical, colourless cells (spores ?),

usually of larger size, some being more than 7 inch diameter,

* Should however the sinnous apertures be of long standing, it is evident that the
greater number of fungus particles (on the detection of which diagnosis mostly
turns) may have been already expelled, and very few or none, at times, be present
in the discharge : from this circumstance the microscope may sometimes fail to afford
any asgistance. This I have recently experienced when examining two patients at
the J. J. Hospital, one of whom had the hand, especially the thumb, enlarged, with
other marks of Mycetoma, but it was concluded that the disease was essentially
scorbutic caries. In the other case there was considerable enlargement about the
heel and ankle, with several sinuses, besides a general resemblance to Mycetoma ;
micro:copic examination of the discharge here too failed to assist the diagnosis. By
a triple incision the 08 ralcis was exposed and found to be sound, that is to say not
carious, and tracing the sinuses down to the bone, I was not able to detect any
‘canals’ in it, continuous with them : hence the diagnosis remains doubtful; th
patient is now rapidly recovering from this exploratory procedure. Ttis within the
range of probability that a spontaneous case may occur in certain cases.

t L.c. p. 134.
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irregularly interspersed amongst the former; sometimes forming
@ considerable part of the smaller particles, in which
they are more abundantly found. 3. Very distinct, cellular,

beaded filaments 1o oo inch diameter, arising, often at least,

from the last-named colourless spores, and terminating frequently
in a dilated cell, sometimes coloured, which when detached would
resemble No. 1. 4. Large characteristic spores, compara-
tively few in number, averaging 1o _ . inch diameter, form
ovate or spherical, of a deep orange colour, either uniform, or
confined to the contents (nucleus) or the thick outer wall (episy:ore) :
they are found imbedded in, but otherwise unconnected with, the
other constituents of both large and small particles : they were
figured in my first article, some germinating, and several varie-
ties are delineated in the accompanying illustration. Besides a
few small cells loaded with pigment and others clear, the small
fungus particles contain no other structures, but in the central
parts of the larger, and also in certain minute broun-stains seen
in the menbrane lining the canals which lodge the Fungi, we find
No. 5, a decided mycelium of yellowish, homogeneous, branch-
ing fibres, the smaller non-ceptate, the larger sometimes having
the appearance of tubes containing bright particles (and liable
to be mistaken for blood-vessels in the latter position): dia-
meter . L or more: they were figured in my previous paper.
In the membrane lining the canals I have seen cell-bearing fila-
ments springing from this Mycelium, bearing cells like those
noticed under No. 7.

The following is the best account I can offer of the growth
and development of the black fungus. The large brown spores
by germination produce the mycelium, from which the brown
cells forming the mass of the fungus arise : amongst these the
large colourless cells are developed, some of which sprout at
once into fibres, terminating either in other colourless cells, or
small brown ones, the increase of the mass being thus provided
for (I never saw one of the latter multiplying itself by division):
others are probably converted into the large spores. Adopting
this view, the smaller fungus particles are detached growths
either once adherent to the sides of the canals, or constituting
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the outer layer or crust of the larger masses. These latter
comprise the entire growth : their central part being composed
of the radiating fibrous mycelium, and the cortical part of the
organs of fructification. Accordingly we must suppose growth
commences in the walls of the canals, to which the spores
become adherent, or perhaps in the formation of the large par-
ticles they sprout unattached : in whatever mode it takes place
the process is most active : no more striking, almost wonderful,
sight can be seen than the canals and cavities forming the
mass of Mycetoma, crammed with glistening jet-black particles
making their way to the exterior.

In the explanation of the figures will be found many details
it is not necessary to repeat here: reference should also be
made to the plate illustrating my first paper.*

With regard to the position of this Fungus, there can be
little question that it belongs to the simpler forms of the class—
the Coniomycetes : of the several families of that order jt may
be allied to the Torulacei, Uredinei, or the Ustilaginei, I believe
one of the two latter, probably the last-named, which includes
many of the parasitic entophytes so destructive to grasses
and some flowering plants. This opinion is chiefly based upon
the almost identical structure of the spores in both cases, and
unless similar bodies may occur in Torula or the Mucors, this
fact would be decisive. The special habitat of Ustilago (or
Tilletia), in the deep-seated part of plants, furnishes an analogical
argument of some force: is it not possible that the species in-
festing common Indian grasses, &c. (e. g. Sorghum, or the
Maize, or Mango), if transplanted into the human foot, might
give rise to Mycetoma? The disease would then be really a
blight of a part of the human body, identical in nature, course,
and effects, with the destructive agencies 80 hurtful to man in
2 less direct manner by spoiling his food: its origin common
with them : but to say with which particular species is yet im-
possible, and may long remain obscure, just as with the
Guineaworm of man, the identical Filaria which produces it
being still unknown : remembering that Fungi, like all rudi-
mentary forms of organized matter, are capable of assuming very

® L.c.p. 134,
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various phases, according to conditions of development, &c. and
such variation from a normal standard (if that there be) being
highly probable in the instance under consideration, no surprise
would be felt if this obscurity remain for long impenetrable.
The fungus of Mycetoma, if not new to science, may be an
abortive, or a monstrous form of some species of the genus
Tilletia, or Ustilago; to say more, if even this be warrantable,
is not within my power.*

As to the manner in which a part of the human body thus be-
comes and continues to be infested with this parasite, beyond the
extreme probability that its spores are introduced from without,
and, germinating, gradually invade the deeper parts by frequent
branching, often furnished with lateral and terminal dilatations,
in which, as well as in the canals or ramifications themselves the
fungi are developed, observation has not yet furnished more
than ground for surmise. In the case of members of the vege-
table kingdom, it is supposed that sometimes the sprouting seed
or older plant becomes infected through the root or surface by
the introduction of molecules derived from the spores of Fungi
or their filaments : in other cases the mycelium produced by the
germination of the spores has been found to penetrate the
epidermis directly, and in the case of one species, parasitic on a
Composite plant, its filaments have been seen to enter the
stomata.t

® Mr. Berkcley observes that moulds may give risc to very compact substances :
and the same is true of the bunt or brand of grasses ; that species attacking the
maiie, for instance, when seated in the stew, produces tumours which may be hard
enough to allow of division into thin layers: in one case, the tumour containcd
a ‘“ tenacious, flexible, and pellucid substance of a brown colour which cut like
soft cartilage.” Dr. Imhof, the observer, also experimented with the spores of
U. maydis for a fortnight, he swallowed daily about a drachm diffused in water, and
also spread them on a wound accidentally made at the anklo ; no effect, good or bad,
followed in efther case. See Tulasne’s Memoir on the Ustilagince. Ann. d. Se. Nat.
3 ser. Bot. vol. VII. and also 4 ser. vol. II. (See also my previous paper. loc.
cit. p. 140.)

+ The species referred to (Ecidium Tussilag.) belong to a genus ranged by Tulasne
in the Uredinei, by Corda, however, who made the observation, it is placed at the head
of the Myz.gastres. Now very recently it has been stated that in this family the
filaments of the mycelium exhibit a creeping movement and a changeable form, like
what is observed in the A maba—thg lowest of all animal life : and on looking into the
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Itis a fact worth noticing in connection with the prolonged
duration of Mycetoma, that a plant (like the human foot) once
infested with these parasites will remain so for years in succes-
sion.

2. Second Variety.—Four distinct forms of the lighter-
coloured fungus were distinguished in my previous paper, the
last mentioned of these should however be transferred to the
first variety ; the mahogany-coloured particles being really iden-
tical with the small black ones, only having undergone certain
changes : the necessity for this transfer shows how the two varie-
ties of this unique disease blend with each other, and are easily
confounded.

In the last specimen received, one of those from Bhooj, the
fungus particles were noticed to present certain peculiarities ;
their crystalline coat was furnished with a secondary finer fringe
resembling rows of cilia, and the detached fragments, varying
extremely in form, had much the appearance of ciliated epithe-
lium from the respiratory tract: wther rapidly and completely
dissolved them. More to be noticed is the circumstance that in
the interior of many of the particles numerous brown granular
and rounded bodies were seen, which might readily be taken for
spores : their average size was _1inch but not very uniform : the

presence of a cell-wall was very doubtful: on one occasion a
single oval body .1 by -1 inch was seen, of an orange colour,

and like the smaller ones, firmly imbedded in the mass: seeing
that they were occasionally blended, and could by pressure often
be made to coalesce, and considering their various size and
general appearance, I am inclined to regard these bodies as oil
globules formed in the interior of the fungus particles in the

figures of Tulasne’s plates illustrating the germination not of the Uredos only, but of
Tilletia and Ustilago also, the resemblance between what he terms Sporidia and Ameba
is sufficiently close to excite the suspicion of their really being identical, and of the
accuracy of Du Bary’s assertion. It is clear that spores, thus endowed with locomo-
tive powers, would find little difficulty in entering the stomata of plants, as Corda
witnessed, and as suggested to me by Mr. H. J. Carter, it is easy to understand how
an Amceba-like spore might make its way through a natural or artificial apertnre in
the cuticle of the human foot, or even pass directly through the epidermis, and in
this manner. the germ of the fungus be introduced.
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course of degeneration. The action of reageuts was doubtful, but
tended to confirm this view. These appearances are figured in
the plate, Fig. 4: similar but less distinct bodies were seen by
me sometime since when examining specimens that had been
mounted in spirit.

With regard to the nature of these curious, light-coloured, soft
fungus particles, no new light has been thrown on this part of
the subject since the publication of the last volume of these
Transactions. I am still inclined to view them as having ori-
ginally had a distinct cellular structure, and having subsequently
undergone degeneration : the actual occurrence of particles similar
in appearance, position, &c. which had such a structure, is in
favour of this opinion, besides, in that instance some were seen
in the process of degeneration, and traces of a solid fatty fringe
(stearine or margarine) could be detected around them. Other-
wise what view can be advanced? Mr. Berkeley, in his letter,
states that he noticed merely cheesy bodies consisting of a
mass of irregular, minutely granular particles, like those of some
of the minute Alge. [ have never been able to see more than
minute granules imbedded in a homogeneous mass, occasionally
it seemed as if these granules were disposed in rows, or
attached ; they are highly refractile and spheroid in form, and
the same appearances extend throughout the fungus particle.
Frequently the latter had a distinct wall. Dilute nitric acid
produced little effect. lodine was found to indicate starch in
some cases. Older specimens showed often a distinct wall,
sometimes thick and marked’with small nuclei (?). If it seem
improbable that these particles were ever composed of minute
beaded fibres, and I own that in some case this must be ad-
mitted, as, for instance, the little pink-coloured bodies seen in
one specimen (L c. p. 118), then the view which supposes their
affinity to the compound spores of some Uredos, &c. seems the
only alternative: indeed I was formerly inclined to adopt this
view. But who can tell all the modifications these insignificant
(but most important*) vegetable forms are susceptible of under

* Tulasne thus defends his own and similar studies: “ il n’est point d’étre au
monde, ef petit, si obscur qu’il soit, qui n’ait sa place marquée parmi les créatures
et un role défini & remplir: puisqu'il a été appelé A la vie, I'homme, interprété
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various conditions of development and nutrition? It is well
known that the phases of animal life are susceptible of very great
modifications, according to external circumstances ; without
adopting the ‘advanced’ opinions of Darwin, all will admit that
the species of the lower forms of animal life are often based on
most unstable characters. The Filaria medinensis is regarded
by Carter and Busk as an abnormal development of some
unknown species in which the individual becomes converted
into a huge generative apparatus, owing to the peculiar condi-
tions in which it is developed. No one ever saw a Filaria 3 feet
long and crammed with myriads of young, outside the body of
the animals infested by it, even in places where these creatures
naturally abound. It may be fairly asked, is not the fungus of
both varieties of Mycetoma also a monstrous form of a species
under ordinary circumstances distinguished from its allies by
minute points of distinction only? These abnormal forms are
usually abortive, but the chance of being able to watch develop-
ment is probably greater in the case of the Fungus than in Fila-
ria, and to this point future observations should be directed.
Semination of the fungus particles themselves (preferring those
of small size as being probably more likely to divert towards a
natural mode of development in growth) or of fragments of the
pink stains in the skin, in rice paste, water, moistened earth, &c.
with free exposure to air and light, or in the dark, might be
done : if in localities where Mycetoma prevails, any circumstance
should lead to the suspicion that certain kinds of moulds, or cer-
tain soils or plants, seeds, &c. furnish spores, these too might be
similarly experimented with. It may be that information will

né de toute la nature, ne fait point un vain usage de ses facultés quand il les appli-
que & ’examen de tels objects. Omnis creatura parva quidem et vilis, puris cords
tpeculum vite est, et liber sancte doctrine......Entre toutes les considérations
qui pourraient étre invoquées en faveur de nos études, et satisfaire au cui dono
décourageant des certains critiques, il en est une qui ressort du subject méme que
j'ai & traiter. On sait trop, en effet, quels fléaux sont devenus pour nos cultures
divers champignons parasites plus ou moins analogues aux urcdinées, et quel dom-
mages celles-ci peuvent elles-mémes causer & nos moissons ou aux légumes de nos
potagers.” Surely the same line of argument is applicable to the subject under
investigation : let every one inclined to take it up in earnest, be encouraged and
sustained by such considerations.
M 28
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thus be obtained of greater interest than concerns the individual
case, and capable even of throwing light on the whole subject
of Parasitism.

The connection of the two varicties of Mycetoma.—This is
still obscure, although many considerations point in an affirma-
tive manner. Recently the following fact has come to light,
viz. that in a specimen of the second variety (from Bhooj) are
found the same pink-coloured streaks in the skin and sub-
jacent tissues as were described (I c. p. 133) as indicating the
early stage of the first variety : and the same spores (?) are
seen in both cases, hence the question now arises, are these stains
in the skin essentially connected with the disease ? A question
which must be answered in the affirmative : their position in
close relation to the apertures on the surface, their branching
into the deeper parts, prefiguring as it were the future canals,
and more especially their contents, point to this conclusion.
Admitting this, we may enquire what is their relation to the
fungus-growth ? The circumstances just mentioned lead to
the inference that the pink spots show the first stage or com-
mencement of the disease; since they are identical in the two
varieties, the inevitable conclusion is that both forms of My-
cetoma begin in the same manner, and from identical spores (?)
It has appeared to me that it is possible to trace the formation
of the fungus-particles in the second variety from the coloured
bodies contained in the pink stains (see Fig. 3). IIow the black
fungus might arise I have seen nothing satisfactory to indicate :
towards the elucidation of these points observers favourably placed
might also turn their attention.

In conclusion, the present seems a fitting opportunity to grate-
fully acknowledge the very valuable assistance I owe to
my friend Mr. H. J. Carter, F.R.S. The approaching departure
of this Officer from India, will be such a loss to the scientific
community as must for a long time be irreparable.






Plate

Fig 2.

(L ASIY -~
i EARS s @0 )
SR o D0

&

e
< T

LS.

F;

STUWE S Fres

del.



FUNGUS-DISEASE OF INDIA, &cC. - 218a

Description of Plate III.

Fig. 1.—The contents of the pink-coloured stains or streaks in the cutis
and subjacent tissue. Acetic acid has been added.

a. Spherical or oval groups of minute particles of a bright orange colour :
sometimes they contain in their midst one or two of the round cells (or
spores ?) c. Free cells often of a deep orange or purple colour, and of varying
size : it is possible they are spores.

These stains or streaks require further investigation : they are by no means
of the character they might be mistaken for, viz. small effusions of blood :
but are probably an early stage of development of spores introduced from
without, through a natural or accidental aperture on the surface of the skin.

Fig. 2.—The structure of the small black fungus-particles of the first variety
of Mycetoma. a. The entire particle, a portion of which is lighter coloured
than the rest. 5. Small clear orange-tinted cells which form the chief mass:
usually placed in apposition and adherent. c¢. The clear colourless cells
(spores 7) intermixed with the above, and often aggregated together.
d. Beaded filaments proceeding from the latter, frequently terminating in an
expanded and it may be coloured, vesicle. e. Large coloured spores (spo-
rangia ?) : they consist of an outer coat, on epispore, often of considerable
thickness, and a nucleus. Some varieties are shown :—e 1. Large brown spore
of which the nucleus appeared to be compound, and granular : rare. e 2.
One, the walls alone being coloured, of smaller size and oval form. e 3. A round
spore, the nucleus of which is refractile and colourless. e 4. A spore showing
a rounded, coloured and clear nucleus, only partly filling the interior. e 5.
In this instance the nucleus is of deepest colour and slightly granular. e 6.
A spore exhibiting bulgings in the outer wall: re-agents had been added :
only once seen. e 9. A spore showing a fissure in its coat, which may however
have been mechanically produced. f. Clear brown cells similar to the con-
tents of some of the spores. g. A cell loaded with pigment (dividing?).

Fig. 3.—Structures seen near the apertures of the canals (Bhooj specimen,
second variety) : they seemed to indicate the mode of origin of the soft
light-coloured particles. a. An oval spore with bright red cells in the interior:
it strongly resembled an advanced state of the spores above described in
the pink-coloured stains. . A similar body of larger size. c. A further stage
of development, the coloured nuclei are becoming indistiuct. d. A small
particle resembling in everything but size the ordinary omes found in all
the canals.

Fig. 4.—A separate particle from the same specimen as Fig. 3, showing
the fungus and nuclei (?). a. The entire particle, a portion of the fringe having
become detached. b. The coloured globules seen in the interior, which have
the appearance of spores or nuclei, but were probably oil globules: see the

* m28 ‘
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text, p. 215. c. The compound crystalline fringe, some fragments being
detached. These fragments present very various forms, being sometimes simply
acicular, or pointed at one end, and at the other presenting a feathery or
brush-like appearance, or strongly resembling ciliated epithelium, being
furnished with secondary or even tertiary rows of smaller crystals. It is
particles of this kind that were long since described by Dr. Ballingall, and
quite recently by Dr. Bidie (Madras Quarterly Journal of Medical Science,
No. VIII), the latter author does not seem to have detected the real nature
of the crystalline fringe. Being composed of a fatty principle it is entirely
dissolved by good wther. It so happened that having made use of sther
saturated with fat, my friend Mr. H. J. Carter was at one time inclined to
view this peculiar appendage as an organized structure, and was at the pains
of making several sketches of the various forms it assumed: I was enabled
however to obtain some pure sther from the College Laboratory, and he then
found the whole to be dissolved, thus confirming the opinion which I had
before put forth.

In the article alluded to Dr. Bidie states that he occasionally noticed a
blue tinge in the particles on the addition of a solution of Iodine and Sulphu-
ric acid (as stated in the text, the presence of starch has been established :
starch grains having been found in both varieties of the discase), but this
fact alone would not, I think, warrant the conclusions the author seems to
have unhesitatingly come to concerning the nature of the granular particles or
bodies : it is full two years since the views here advocated were proposed
and published, and at that time, amongst others, this writer first learnt that
a fungus-growth was present in connection with this peculiar affection of
the foot.

Fig. 5.—Distoma hepaticum () a. The natural size and form of the
parasite ; the under surface or venter being seen, at the anterior extremity
of which are successively the opening of the sucker, the genital pore, and
the mouth. &. An ovum, taken from the parenchyma, near the tail.

For the case and further remarks, sce Appendix, p. xxx.
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Description of Plate IV.

This figure which represents an ideal section of the diseased foot, is based
upon dissections, and on three sketches made immediately after amputation
of the limbs.

@ a. The fungi, some of which are globular and of large size, others
smaller and more irregular, and others mere granules. The former are
lodged in the spherical cavities in the bones figured in my previous
paper (Plate IIT).

5. The canals in the soft parts and bones, which lead to the free
sorface of the skin. They frequently communicate, and are lined by
a continuoms membrane : in them are contained the fungi. K (In a
diagram of this sort it is impossible to represent the soft glairy
material which also occupies the canals).

ec. The apertures on the surface where the canals terminate. They are
often very numerous, and frequently in them may be seen imparted the
black particles.

dd. The pink-coloured slains or streaks in the skin, above described.
They are common to both varieties of the disease, and by them it is
supposed the growth is multiplied.

It is to this variety of the affection that the term * fungus-disease,” which
correctly expresses its nature, was par excellence originally applied. Hitherto
no other instances of it have been distinguished, except those described by
me, hence it may perhaps be regarded as comparatively unfrequent: the
fangus-particles, or masses, are of a deep black colour and of firm consistence :
they are sometimes aslarge and as round as a pistol-bullet.

In the second variely of Mycetoma we find three or four different kinds
of particles; these however are always light-coloured and soft, and generally
very small, or minute. OFf them only one form, certainly the more common,
has been noticed by writers; it is that in which each particle is seen to be
invested by a crystalline coat. The other forms bave occurred but once,
and it was entirely owing to the case recorded in the Volume of these Trans-
actions for 1860, p. 115, where the fungus-structure was most distinct, that
I was induced to apply the term fungus-disease” to this variety also. The
traly fungus nature of the more common kinds of granules or particles, and of
that striking instance from Madura (I. c. p. 117), is as yet only matter of
inference—based on the grounds furnished mostly by the article alluded to.

It seems desirable that every step in the investigation of this disease (the
elucidation of which is committed, as it were, to the Medical officers of
India) should be based on direct and repeated observation, and that specula-
tion be refrained from, as being at least useless.

®¢* It is belicved that, mutatis mutandis, this figure would correctly represent the
disposition of the purasitic growth in the other variety of Mycetoma,
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APPENDIX A.
Extracted from the Indian Annals, No. XIV., Sept. 1861.

J. E. T. Aitcheson, M.D., Cixil Surgeon, Jhelum, p. 517.

Case 1.—Fe. 35.—Foot; absence of pain on moving the limb, and of con-
stant gnawing pain, &c. are noticed ; tubercular nodes and thickening of
the skin.

Case 2.—Fe. 30.—Wrist ; two years; disease confined to skin and
snbcutaneous cellular tissue, tubercles present and superficial sinuses. The
actual cautery was applied on the dorsal and palmar aspect of wrist ; the
sinuses closed, and the ulcer healed, no deformity remaining.

There is an absence of proof positive that this case was one of Mycetoma.

Case 3.—M. 48.—Right Foot; disease of considerable extent. Syme’s
operation for removing foot performed.

Case 4.—M. 28.—Foot ; disease had not extended deep, actual cautery
used without much benefit.

Cask 5.—Fe. 30.—Foot : case not detailed.

Dr. A. looks upon the thickening of the skin; dull pain only felt when the
part is moved : the early appearance of sinuses (not leading to bone !) as
characteristing Mycetoma. Scrofulous affections are distinguished by acute
pains on movement, a constant gnawing pain, often worse at night, also
deep-seated and frequently sympathetic referred to another joint: sinuses
appexr late and lead to the joint.

Mr. P. Minas, L ¢. p. 521.

Case 1.—M. 12.—One month : Ball of great toe (left); three fistulous
openings through which small black granules oozed out : it began with vesicles.
Health good. Nit. Silv. and Poultice, JTod Pot. in 20 days was discharged
cured. ““ It remains to be seen if the cure is permanent.”

Case 2.—Fe. 45.—Seven years: Left Foot; very extensively affected,
measuring in circumference 16-17 inches, and weighing after removal (with
part of the leg) 5lb. 140z. : amputation of leg; doing well. Emaciated but
not much otherwise affected : the disease began by a vesicle in the great toe,
followed by dull pain and swelling of the foot.
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APPENDIX B.
On a Red Mould which appears in connection with Mycetoma.

Upon specimens of both varieties of the fungus-disease placed
under very different circumstances, there has appeared, on three
occasions, a form of mould not seen by me elsewhere. The first
time it was observed was in the month of May, last year, grow-
ing upon part of a diseased foot which had been placed in
water for the purpose of maceration : its duration previous to
accidental discovery could not have been long, and a few weeks
afterwards it ceased to spread. The next occasion of its occcur-
rence was this year, in the month of April, in connection with
a specimen of Mycetoma preserved in spirit; and the third
was on rice paste in which fresh black fungus-particles had been
placed, in order to ascertain if they could be made to grow
artificially ; also appearing about the same time.

On each occasion this mould has presented the same
characters. As above stated, it has not been seen any-
where except in connection with the fungus-disease: it is
worthy of notice, too, that it has appeared at only a certain time
of the year, and then for a limited period. These facts might
be regarded as indicating that the mould is essentially related,
in some way, to the fungus-disease itself, and possibly as the
original form of the fungus-growth. It is almost needless to
observe that the discovery of the parent of this wonderful
disease—the demonstration of its primary source—would be of
considerable interest, and even of pathological importance; but
I am by no means inclined to assert that this is accomplished,
and the above-mentioned facts must speak for themselves.

This new growth is of a fine red or crimson colour; under
favourable circumstances it attains a thickness of upwards of a
line, has a tough consistence, and below the surface the colour
is much paler. Such were the characters of the specimen
which grew on the macerating bones; this, too, appeared to
spread on the surface only, and from no particular point. In
the second instance its growth was equally luxuriant, and was
accompanied by a white down-like covering, in parts: here also
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it appeared only in that particular bottle containing a specimen
of Mycetoma, although there were many other bottles on the same
table, equally exposed. In the third instance the red mould
appeared on moistened rice paste placed in a glass cell, along
with a few small black fungus particles taken from a foot which
had an hour or two previously been amputated at the Hospital
close by (see the case p. 209): while these latter remained un-
changed, at the end of four months the mould madeits appearance,
but not in direct connection with the fungus-particles; the
microscope also showed that the cells and spores of the latter so
far from sprouting, &c. were slightly shrivelled, or wasted.

The mould consists of a mycelium of yellowish, jointed, and
branching filaments, some of which bear at their extremities the
sporangia, or spore-capsules, the diameter of which is 3%0—4%0
inch: the smaller containing spores of a red colour, the larger
eolourless ones. It will not be necessary to point out how it
differs from each form of the pathological fungus, but this short
record of its occurrence ought not, perhaps, to be omitted.
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NOTES ON THE EXTRACTION AND ESTIMATION
OF SOME OF THE CRYSTALLINE PRINCIPLES

OF OPIUM.

By R. HAINES, M.B., Professor of Materia Medica, Grant College, Bombay.

Tre literature of Opium and its constituents is already so
copious that I feel aware that some apology is due for the
attempt to make any further addition to it. I must, therefore,
ask the indulgence of the Society if, having been much engaged
with such opiums as are met with in this country, 1 have thrown
together a few notes of my experiences.

In the year 1856, learning that there lay in the Medical
Stores some 300 or 400 Ibs. of Khandeish Opium, unsaleable on
account of adulteration, and for the same cause not considered
suitable for issue for medical purposes, I got permission to
make a preliminary trial upon it, and having found that it would
yield five or six per cent. of muriate of morphia, I made an
offer to the Medical Board to extract all the morphia from it
in the form of muriate. The offer was accepted, and I com-
menced operations, in the first place upon 200 lbs.

In choosing the process to be adopted, I was obliged to
have regard to the nature of the appliances at my disposal ; my
vessels and furnaces being but small, I preferred to avoid, if
possible, great boilings and filtrations. The extraction there-
fore with a sufficient quantity of cold water, and the filtration
and expression, were effected at the Medical Stores, though
not, I fear, very completely.* The filtered liquors being
collected, solution of ammonia was poured in with vigorous
stirring, until a distinct ammoniacal odour was perceptible.

® The mare of this portion, and of the succeeding 100 lbs., was unfortunately not
preserved, as it might have been, for the extraction of the narcotine.
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About 1 lb. was required for every 10 lbs. of opium. The
first effect of the ammonia was to precipitate a vast quan-
tity of resin, which by stirring soon balled together into a
tough pitchy mass. This could be at once removed. After
some hours the morphia was deposited at the bottom and sides
of the vessel in distinct granular crystals of a pale brown
colour. The crystals after being washed were dissolved in hydro-
chloric acid, and the hydrochlorate of morphia purified in the
usual way. The resinous mass I found, rather to my surprise,
to contain besides the greater part of the narcotine of the liquid,
a large quantity of morphia enclosed as crystals within it. In
order to utilize this morphia, I first attempted to treat the mass
like the first crystals, by solution in hydrochloric acid and
crystallization, but I found that so viscid and pitchy a mass
resulted that the crystals would hardly form in it. I was there-
fore driven to endeavour to get rid of the resin before operating
upon the enclosed morphia. Treated with twice or thrice its
weight of boiling alcohol the resin softened and dissolved,
but as the temperature fell the greater part separated. The
spirit was poured off, and the resinous mass while still warm
and soft was folded in strong calico and subjected to very
gradual but ultimately powerful pressure. An exceedingly tough
black mass was very slowly forced out, and at last a light
brown cake of morphia and narcotine was left in a state fit for
solution in acid. Although I had carefully studied the accounts
given of the various processes for extracting morphia, I had
not been led to expect exactly this behaviour of the aqueous
solution when treated with ammonia.

In a subsequent operation the precipitant used was carbonate
of soda. Less resin was thrown down, and the morphia
was lighter in colour, but not quite so abundant, and the pre-
cipitation did not appear to be so complete. The watery solu-
tions from which the morphia had been precipitated were not
thrown away, but were preserved for the operations presently to
be noticed.

One reason why I adopted the above process in preference
to that of Gregory, was that the results of a preliminary trial
on a few pounds of opium of what I believed to be that pro-



224  ON EXTRACTION AND ESTIMATION OF SOME

cess, had been unfavourable ; for after the addition of chloride
of calcium and evaporation to a syrmp, the hydrochlorate of
morphia crystallized with extreme slowness and very imperfectly,
so that, after standing a month, more than half the salt re-
mained in solution, and it was at last necessary to separate the
morphia by diluting the expressed fluid with water and pre-
cipitating with ammonia. In this case I followed the process as
detailed in the Edinburgh Pharmacopeia of 1841, which, as I
afterwards found, omitted one most essential step, without which
in fact complete success is impossible. In the process as ori-
ginally devised by Gregory in 1831,* the directions are to add
the chloride of calcium to the concentrated liquid, and then
to pour the whole into a large quantity of cold water, which
causes the separation of abundance of resinous flocculi, after
straining off which the liquid may be again evaporated to crys-
tallization. Not only is this step omitted in the Edinburgh
Pharmacop=ia of 1841, but it is omitted by Gregory himself in
his Handbook of Organic Chemistry. The London College,
however, in the Pharmacopzia of 1836, substituting chloride of
lead for chloride of calcium, does not neglect this part of the
process. It is, in fact, a most essential one, for the quantity of
resinoid extractive matter got rid of by this simple means is
something enormous, and the liquid now freed from it leaves on
evaporation a thin aqueous syrup which scarcely interferes
with the crystallization, instead of the tough viscid black mass
of the former case.

Th- last portion of the opium, consisting of 71 lbs, was treated
in this way by the chloride of calcium process, and with per-
fect success. The total yield of pure hydrochlorate of morphia
from the first 294} lbs. of opium by the precipitation method,
was 14 1bs. 5 oz. 6 dr., or 4'87 per cent. ; that of the last 71 Ibs.
11 oz. of opium, 4 Ibs 1} oz., equal to 571, or nearly 53 per cent.,
after the extraction of the codeia ; the increased quantity in the
latter case being, perhaps, partly due to the greater care taken in

® I cannot find the original paper, and therefore I have drawn my account from
Geiger und Liebig’s Handbuch der Pharmacie, 1843, Band I. &, 1191,—a work
which for fulness and accuracy cannot be too much commended.
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exhausting the opium, which was done by myself in the College
laboratory. In this way a total of 18 Ibs. 6 oz. 14 dr. of hydro-
chlorate of morphia of the best quality has been supplied to
the Stores at the mere cost of a few pounds of solution of
ammonia and of hydrochloric acid, and of a hundred weight of
coal and charcoal.

[ have tried at various times most of the processes that have
been recommended for the extraction of morphia, with the
exception of that of Merck,* and I have certainly .found no
reason to dissent from the preference universally shown by English
manufacturers for Gregory’s method, taken as a whole, and
especially with the proviso above noticed. The substitution by
the London College of chloride of lead for chloride of calcium has
met with disfavour, partly by reason of the expense of the lead
salt, and partly from the large quantity of water required to
dissolve it. But I am not sure that a little modification would
not remove these objections, and ensure a more abundant yield
of morphia. I have been astonished to observe what an exceed-
ingly copious dark precipitate is formed in the opium residues
by solution of sugar of lead in Anderson’s method, and the great
clearing and thinning in the subsequent extract which results;
a thinning which, in fact, has the effect of allowing the almost
immediate and copious crystallization of one of the constituehts,
mrcein, which otherwise may remain for months in solution.
I would propose, then, that after the first evaporation of the
watery solution, and the separation of resinous matter by dilu-
tion with water, the liquid be precipitated with a satwrated
solution of acetate of lead, added as long as a deposit is formed.
The meconic and sulphuric acids are completely removed,
with a great abundance of resinoid substances, but none of the
crystalline bases. The liquid is filtered through cloth. To
save trouble in washing out the bulky precipitate, the best
method would be, after one or two affusions of water, to fold it
in calico and squeeze out the liquid in the press and thoroughly
dry the precipitate ; it may then be powdered, and the soluble
ma‘ter may be readily extracted by digestion in water. The liquid

¢ Geiger und Liebig’s Handbuch der Pharmacie, Band 1. s. 1188.
u 29
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being now brought to the boiling point, a solution of chloride
of calcium, equivalent in quantity to the acetate of lead used, is
to be added. On evaporating the filtered liquid to a small bulk,
almost the whole of the remaining lead will crystallize out as
chloride, after separating which by filtration, the evaporation may
be continued until the muriate of morphia crystallizes. The
small remaining portion of lead will be effectually got rid of in
the final purification with animal charcoal. In this way all the
advantages of the use of the lead salt are obtained without the
expense and trouble of preparing and dissolving the chloride of
lead.

In all the forms of Gregory’s process a small portion of the
morphia of course remains in solution in the black syrupy
residue; it must be eventually extracted by diluting with water
and precipitating with ammonia. Mohr’s process, which con-
sists in pouring the watery solution of opium into boiling milk
of lime (in which the morphia, at first precipitated, speedily
redissolves), filtration, evaporation to a small bulk, and preci-
pitation with muriate of ammonia, is admirably adapted to
experiments on a small scale, if sufficient time can be allowed
for the thorough washing of the lime residue, and for the eva-
porations. 1 have generally found that it afforded a better
yield of morphia, and in a purer form, than the other methods;
but on a large scale it is not suited, I should think, to the ap-
pliances of a general laboratory, from the difficulty in boiling
such large quantities at once, and in the filtration of the bulky
mass of lime and resin.

The mother liquors from the first 300 Ibs. of opium after
precipitation by ammonia were operated on with the view of
obtaining the narcein and meconin. Not being at the time
acquainted with the recent researches of Anderson,* I could only
consult for this purpose the old papers of Pelletier and Couerbe,
their respective discoverers.t The process described was simple
in the extreme. Pelletier, in obtaining narcein, treated the mother

® Trans. Royal Soc. Edin. vol. XX, part iii. p. 347. Liebig und Kopp’s Jahres-
bericht : 1852, 8. 537.

+ Ann. Chim. Phys, tome L. pp. 240 and 337.
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liquors with baryta water to separate mepbnic acid, and then
with carbonate of ammonia to separate baryta ; after the requi-
site filtrations the liquid was evaporated to a syrup, when
narcein crystallized after a time, and was obtained by pressing
out the liquid through linen. Couerbe, to obtain meconin,
omitted the treatment with baryta, and merely evaporated to
a syrup, after precipitating the morphia and narcotine with am-
monia : after fifteen or twenty days meconin and narcein crys-
tallized together. Since Couerbe obtained both principles by
the simpler process, and Pelletier only one by the more complex,
1 of course adopted the former plan. The liquids were eva-
porated to a syrup, and set by for a month; nothing however
could be found—neither narcein nor meconin. But after stand-
ing four months some ounces of small hard brown crystals had
formed at the bottom, which turned out to be narcein. Meconin
could not be discovered. Acting on the known solubility of
meconin in ether, I attempted to obtain it by shaking up the
syrupy liquid with ether, and separating and distilling off the
ether. There remained a small quantity of what appeared to
me to be a resin, and 1 threw it away. I have no doubt now
that it was chiefly meconin. From repeated losses of this kind
one becomes at last extremely cautious in throwing away even
worthless-looking dregs and residues, and the eloquent words of
Sir John Herschel on the use of residues, ever and anon recur
to the mind with a full feeling of their force and truth.*

In treating the mother liquors of the last portion of opium,
71 Ibs., the method adopted by Anderson was put in practice.
The liquid was first diluted with water, and the copious deposit
strained off : it was then precipitated with ammonia which
threw down, with much resin, morphia, narcotine, thebaia, and
a portion of the papaverine. The filtered liquor was neutralized
and mixed with solution of sugar of lead in slight excess; after
fitering off the very copious dark precipitate, the excess of
of lead was removed by sulphuric acid, the sulphate of lead
separated, and the acid neutralized by ammonia. The liquid

® Discourse on the Study of Natural Philosophy, § 161, ef ante: It was a
bappy thought of Glauber to examine what every body else threw away.'’
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was now evaporated to a thin syrup. In a few days it appeared
semi-gelatinous, owing to the presence of a congeries of very
fine silky crystals of narcein. These were separated by fil-
tration and pressure, and recrystallized. The liquid now con-
tained only meconin and papaverine. 1t was shaken several times
with ether, the ether removed and distilled off, and the resinous-
looking residue boiled with water, in which it partly dissolved;
meconin crystallized on cooling. I could find no papaverine in
this substance.

The precipitate by ammonia was boiled with rectified spirit.
After cooling, the spirituous liquid, which contained the
thebaia with a little narcotine, was separated from the undissolved
portion, the spirit distilled off, the residue mixed with a slight
excess of acetic acid, and then thrown into a large quantity of
cold water. A copious deposit of resin was formed. After
filtration, basic acetate of lead was added until the liquid had a
faint alkaline reaction. A copious precipitate fell, containing
with oxide of lead, resin, narcotine, and papaverine. From the
liquid the excess of lead was removed as sulphate by sulphuric
acid ; after filtration it was nearly neutralized with carbonate
of soda, and then treated with solution of ammonia in slight
excess., Thebaia, morphia, and resin were thrown down as a
light brown precipitate. This was collected, dried, and powdered,
boiled with spirit, filtered, the spirit distilled off, and the residue
set aside in a capsule for some days. It became filled with
crystals of thebaia and morphia. After pressing and recrytalliza-
tion, the morphia was removed by digestion in solution of caustic
soda, and the thebaia purified by solution in acetic acid, digestion
with animal charcoal, precipitation with caustic soda, and re-
peated crystallization out of alcohol.

The precipitate with basic acetate of lead was dried and
boiled with spirit, the spirit distilled off, and the cooled residue,
after scparating the crystals of narcotine, mixed with dilute
hydrochloric acid. After some days the hydrochlorate of papa-
verine ought to have crystallized, but although a few crystals
were observed at one time, when I was too busy to attend to
them, they disappeared again and could not be reproduced. I
therefore varied the proceeding. The liquid was mixed with
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twice its volume of spirit, then with excess of caustic soda ; ether
equal in bulk to the alcohol was now added, and then with agi-
tation water, until the ether separated, carrying with it papa-
verine and narcotine. The ether was evaporated, and the residue
boiled with spirit ; crystals of narcotine separated on cooling.
The papaverine should now have been in the mother liquor.
This was evaporated, and a further crop of small crystals
obtained, which were supposed to be the looked-for base. After
they had been purified with a great deal of trouble, they weighed
20 grains ; they were found however to be nothing but narco-
tine. I am inclined to think that the failure was owing rather
to bad management in some stage of these complicated opera-
tions, than to the absence of papaverine in the opium.

The narcein obtained by me corresponded more closely with
the description of this substance given by Pelletier than with
that by Anderson. It is coloured of a beautiful azure blue by
moderately strong sulphuric and hydrochloric acids, as de-
scribed by the former, though the latter denies the coloration.
Strong sulphuric acid dissolves it to a dark brown, almost
black solution. I could not obtain the red colour with sul-
phuric acid, described by Anderson.

Estimation of Morphia.—On this subject an interesting
paper was read by Dr. Giraud before the Society in December
1850, in which the advantages of O’Shaughnessy’s process, as
giving at one and the same operation the proportion, both of
morphia and of narcotine, were pointed out. I can upon the
whole fully join in the praises bestowed upon this method, but
at the same time I have found that in the form practised by the
author of that paper it did not quite meet all requirements,
especially in regard to the purity of the bases obtained by it.
1 have been therefore induced to make some little modifications,
which I think leave it in a state as nearly perfect as possible.
It will be recollected that the principles upon which it proceeds
are, Ist, the solubility of narcotine in a sufficient quantity of
cold rectified spirit; and 2nd, the strong basic property of
morphia, whereby it is capable of decomposing a salt of ammo-
nia, when boiled with it; setting the ammonia free, and com-
bining with its acid. The method of proceeding which I have
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found most advantageous is the following : the quantity of opium
to be used is immaterial ; if sufficient is at hand, 1,000 grains,
as recommended by O’Shaughnessy, is a convenient quantity,
The opium is broken up into pieces as small as possible, and
digested in five times its weight of rectified spirit in a stoppered
bottle with occasional agitation for a couple of days. The tinc-
ture is strained through calico and pressed, and the marc trans-
ferred to a flask, which is to be closed with a stopper or glass
plate. The calicois washed with half as much spirit as that first
used, which is then digested with the opium for 24 hours more,
after which the flask is placed in a water bath, the cork
having been removed, until the spirit begins to boil. It is
then removed from the bath, and when cool the liquid is
strained through calico and thoroughly pressed out, being washed
at last with a few drachms of spirit. In this way a complete
exhaustion is effected, any remnants of narcotine being brought
into solution at the boiling temperature. The liquid, if turbid,
is filtered through paper, poured into a retort placed in a water
‘bath, and solution of ammonia, in quantity sufficient to destroy
completely the acid reaction, is added. Two drachms will be
ample for this purpose ; the use of so much as one ounce, formerly
recommended, is quite unnecessary. If the spirit is very strong
a few drachms of water may be added, and the distillation
proceeded with. When four-fifths of the spirit have been dis-
tilled off, the retort is removed,* its contents poured into a
porcelain capsule, and the retort washed with a small quantity
of rectified spirit which is added to the rest. The capsule is
covered and left for 24 hours. During the distillation most of
the alcohol is driven over, and a weak spirit, much under proof
strength remains, in which, when cold, narcotine is scarcely at
all soluble. The mass is squeezed through linen, which is
better than calico in this case, the crystals of narcotine washed
several times with a little rectified spirit, and again pressed.

® |t is essential that all the ammonia be driven off, otherwise on the subsequent
dilution of the liquid with water some of the morphia will be precipitated with
the resin and lost. The last portions of spirit should therefore be tested, and if found
alkaline, an additional quantity of pure spirit should be poured into the retort,
and the distillation renewed until no more ammonia appears in the distillate.



