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HuUT WEATHER DIARRH(EA

OF INDIA, [sEPT. 1, 1900.

wwith a cage of filarial dizease escape infection? The presump-
tion is that the whole community would become afected
aponer or later. Yet many escape.

THE HOT WEATHER DIARRH(EA OF INDIA,
By Major W. J. Bucaarnax, LM.B,,
Buperintendent, Central Prison, Bhagalpur,

My object in writing this paper is to call attention to a very
severe form of diarrhcea with watery stools, which is certajnly
not cholera, bot in many cases somewhat resembles it. It is
not difficult to understand that as hot weather in Europe is
an important, if not the chief, factor in the production of
“pommer " diartheea the extreme heat of India should be o

priori eVen more 8o,

. Bowel complaints of all kinds are common in Bengal, bat it
is here intended to refer only to one partieular form. It might
be called thermie diarrheea, and it has been called * choleraic
diarrhea.” It bears, however, the same relation to cholera
Agiatica as does English summer diarrheea or “ cholers
nostras.” Clinieally though it is very common in adults it
has a strong resemblance to what is ealled * cholera in-
fantom,”

Before going further it may be well to give a short acconnt of
the elinical featorie of an acute case: The onset of the attack
is always sudden, the patient having been apparently in his
aszual health ap till a {few hours before, then suddenly at
night or in the early hours of the morning he is attacked with
violent purging and vomiting, at first the stools are loose and
fieculent, and the vomit contains the remains of the last meal
soon, however, the stools become abundant more or less
colourless, and pour out from the rectum as if from a tap. The
patient becomes collapsed with a shrunken cyanotic appear-
ance, regembling, hut in a somewhat less degree, that of
cholera, The orine may be suppressed for several hours, the
atools may number ten, twenty, or even filty in the first half-
dozen hours. In old or feeble persons the result may even be
rapidly fatal. More usually the violence of the attack grows
less in the conrse of the day : a reaction sets in, which, how-
ever, i not so marked as is the reaction stage of cholera, the
temperature may rise from 101 or 10z°F., the stools become
fiecnlent and only Joose or semi-solid, and in uncomplicated
cases the recovery is nsually rapid. In a few instances the
inflammation of the small intestine goes on to an ileo-colitis
and stools resembling dysentery persist for a few days. Thins
i8 especially liable to ocenr if the patient has formerly suffered
from dysentery. One might quote dozens of cases, but the
following three will illustrate the different degrees of
Beverity :

1. Mild —J. 8., d 24, weight 1.
tiospital at Lu.-,lg:ith ‘riu]nf:r. :In?ae w&t&?‘_r.? &‘ilrrrji-]hitk:ﬁa ﬁTﬁ%ﬁE ‘:"g
the hour. Urine passed, no cramps, no collapse; voiee good, recovery
rapid in the course of about six hours,

s. Severe.—B. D., aged 38, came to hospital on March awrd, at s &,
passing thin, very watery stools with urine, vomiting irequent, partially
<ollapsed and cold. When seen by me at 6 o.M, he was in this state: no
urine for the past hour, but frequont scanty stools : very restless, face
shrunken, voice clear, pulse rapid but perceptible: no cramps, tongue
clean, urine remained suppressed for 21 hours. On second day the stools
were semi-solid. and pext day be was practically convalescent.

3. Fatal —N. K., an old man, came to hospital at the same tima ag No. a
above. Btools very watery, vomiting lndp nausea frequent; no urine

, passed, body cold, but pulse was just perceptible. In a few hours he was
Quite collapsed passing trequent watery brown-coloured stools. Tongue
scon beoame dry, the thirst was great. Tho stools never resembled © rice
water.” The disrrhoea continued, and he died at 4 p.y., after abount 12
hours' illness. At the necropsy cld pleural adhesions were found. The
apleen was enlarged (3 b{ sby z2in.), no rFles water stools in the intestine,

but drab-coloured {meal matter; one old patch of uleeration st the
dlgmoid flexura.

Albuminuria is often found in these cases, but does not last
usually longer than a few days, where the kidneys have been
previously sound. Constipation for a few days after recovery
18 common. Miecroscopic examination of the stools shows
abundance of epithelium, stareh grains, particles of grain and
husk and numerous bacteria.

Treatment.—The treatment of these cases is not diffienlt
fﬂ;nttacku lasting only for a day food is not urgent, but bnileni
milk or milk and Mellin's food may be given. Brandy or rum
will often be necessary. As regards drugs, it is unwise to
interfere with Nature during the early stage of the diarrhces,
bat by the time a patient is usually seen by a medical man
many watery stools have been passed, so I nsually at once
give chlorodyne or camphoridyne (the tinct. chloroformi et

morphinge co, of the new British Pharmacopeia), sometimes
with emall doses of brandy, enoogh to control the diarrhoa,
Then when the diarrhowa has become much less a dose of
castor oil will eet the patient aright. Care should to be taken
with the diet till the stools have become solid.

Ftiology.—As regards the etiology of the diseasethis reralves
iteelf into (1) bacterial and (z) predisposing causes. I have
nothing certain to say about the bacterial cange. It is believed
by many that the specific micro-organiem of what Dr. News-
holme ealls ** epidemic diarrhoea™ in Epgland is the bacillus
enteritidis, but as this micro-organism has already had
attributed to it two diseases so entirely different as the well-
known * rice pudding® epidemic of St. Bartholomew's (a
gndden widespread and non-fatal diarrhoea), and the po-called
colitis of English asyloms (a fatal disease which anyone with
tropical experience would not hesitate to call dyzentery), it is
clear that one shonld hesitate {o attribute snch a widespread
digease as summer diarrboa to it alse. We are on safer
Frﬂnnd in discussing the predisposing, or rather the

‘ exeiting,” causes. Granted the presence of the organisms
of decomposition and of fermentation in the intestinal tract
the actual exciting canses are as follows : (1) Badly cooked
food ; (2) hastily eaten food, or over-eating; (3) unripe or over-
ripe food; (4)raw grain, eaten either carelessly or on pur-
pose ; (5) drinking much water after or before food; (6)
too rich feod, curried and spiced: (7) badly prepared grain,
eapecially maize when weevil-eaten, as it usunally becomes by
the end of March in India; (8) over indulgence in aleohol,
especially drinking freelyat a big dinner by one usuallyabate-
mious, or 2 mixture of ligucre—what is often called “ opeetting
the liver™; (g)excessive use of inferior fibrous vegetables, and
many other similar canges. I have actually seen cases which
were attributed to one or other of all the above canses. Bome
of them apply only to Eoropean habits and others to the
habits of natives of India. In gaols I am alwaye on the look-
out for bad cooking when such cases occur, for examgle, on one
occasion in Midnapur Central Gaol I remember finding, one
morning in May, no fewer then 125 such cases of violent diar-
rheea admitted in one night ; the canse was not far to seek.
On the afterncon before & very violent cyclone had raged, with
the result that the cooks were driven ont of the ccokhouse and
the fires had to be put out, 2o that the evening meal of about
1,000 priconere was issoed in a half or rather
half raw condition. On another occasion I had a
BETieR 25 puch cases admitted to hospital, owing, as I
believed, to the tempoary use of some bags of weevil-
eaten maize, which were far worse than was expected. On this
cceagion it was remarkable that the cases only oceurred from
those on maize-flour diet, and not a single case among a large
number of Bengali prisoners who got rice at all meals. Cases
due to the use ufp over-ripe or half ripe fruit mnost have
occurred inthe experience of all who have lived in the tropies.

.One case I well remember. The patient'eonfessed to having

eaten the raw seeds of the jack-fruit tree, he suffered severely,
having had suppression of urine for 36: hours and after the
bowel complaint was over he saffered from saccessive crope of
boils and his whole outer skin peeled off in handfule, which
symptoma I attributed to the endeavour made by the irritant
poison to escape by the skin. 3

Buot while such factors as unripe fruit, raw grain, ete., are
certainly important, I do not think that they are the whole
cause, eomething more is necessary, and this eomething is the
influence which is exerted by the hot weather on putrefaction
or fermentation in the intestines. My ressn for 80 concluding
is as follows: I have seen all the above exciting causes in
operation in cold season, but it iz seldom or never that this
violent form of diarrheea is then produced, food may be
badly cooked in the cold weatheras in the hot, grain may be as
badly hosked, noripe fruit may be eaten, idle prisoners wil
eat raw grain in the cold weather as well as in the hot, but it
is very rare for ua to meet with these cases of diarrheea in the
cold weather. The same remarks apply to summer diarthea
in England. :

Diagnosis.—It is obvious that these cases in India must
often need to be diagnosed from cholera, In cases where a
bacteriological examination is not possible one must rely on
the following considerations : (1) The presence or absence of
cholera in the neighbourhood ; (2) the Jow death-rate for the
diarrhices, and the usually high initial death-rate for cholera;
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(1) clinically by the fact that cramps are seldom present in
flarthea, or if present, rarely severe, the collapee is not so
smplete a8 in cholera, the voice is never go low and weak as
cholera, the pulee though weak and small is never so low
in cholera, the stools are nmever the pure * rice water” of
ver malady, but always somew stained with fecal
» The reaction stage is less marked than in cholera
pases, and some irritant cauee is also usually to be found., I
'am strongly inclined to beliewe that in this form of **hot

pather diarrhea® the cloe will be found to many of those
ons cases of isolated sporadie attacks of *“‘cholera.”
If “ gnmmer diarrhea™ can occasionally kill adults in Earope,
I am certain that ““hot weather diarrheea™ in India can
i BO.

Colonel Kensera MacLeop said: This papér on hot
" weather diarrheea raised two important questions; first as
the distinction between cholera nostras and cholera
. Asiatica, and secondly, assuming that these are essentially
- different, or at any rate differently caused diseases, what the
¢ organism or toxin iz which gives riee to the former. Inthe
absenceof bacteriological investigationtheguestionof diagnosis
. ia often very doubtfol in India; but experience confirms the
view taken by Major Buchanan in this paper, that these cazes
. which are very common both in Eunropeans and natives,
~adults and infants, in the hot weather are not cases of cholera
- Agiatica. We are ignorant of what the precise causationis, and
- it is best that we shonld acknowledge this, and content onr-
®  eelves to await further research, which is urgently desirable.

<
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-
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E THE DISEASES OF GOORKHAS.

By Asxprew Dowcaw, M.D.,, M.R.C.P.,, F.R.CE,
Fhyaician to the Seamen's Hospital, Royal Albert Docks, London.

. Durmina the last year of my gervice in India. I had the good
fortune to be associated with many Goorkha regiments, and
48 the result of this experience I found certain facts in their
medical history to exist which I had not previously noticed
in connection with the men of other native regiments. These
facts [ to brietly put before youn.

Malarial Fevers —Shortly after taking over medical charge
of the 2nd (P.W.0.) Goorkha Rifles I was struck with the
intractable character of the malarial fever in many cases
amongsat the men. The fever proved to be peenliarly resistant

. to the nsual anti-malarial remedies, 8o much so that in no

.. other race in India have I experienced such difficulty in com-

. batting the disease. A number of drugs were tried, and I

i came to the conclusion that two methods of treatment only

" were of avail in these cases. First, the treatment by the

rectal injection of 15 to 2o gre. of quinine. Bhould this not

" &vail, then the only measore left was sick-leave to another

= district. Cases in which for three or four weeks 30 gra. of

" quinine had been taken by the mouth without avail would

* often yield at once to zo gre. by the rectum. Next to quinine,
gave the best sucress in theee severe cases. 3

#°  Phthisis—The manner in which phthisis occurs and its

. <¢onrse, is also somewhat peculiar. Caszes of an irregular fever

¢ used to come into hospital. Repeated examination of the

- longs, which I was taught by experience never to omit, for

f many weeks would show no physical sign. Buddenly, one

4 moming [ would find sub-crepitant rdles commencing at the

‘8% apex. The early eymptoms then almost invariably advanced

‘& with great rapidity. In fact, I bave never seen such rapid

cases of toberculous diseaee of the long as I have seen in

& Goorkhas. And in reference to this I may perhaps mention an

* extraordinary case I once had under my care. A Goorkha had

been for three or four weeks in hospital when the gigns of rapid

isintegration of the lung appeared. Subcrepitant rdles were

*  socceeded by humid crackling rdles, and a large mass of tubercn-

. lous glands appeared above the clavicle. Boill was he that for

. twoor three daye 1 went to the hospital fully expecting he had

died in the night. Butone morning, to my astonishment, he

muach better, and, to cat a long story ehort, the signe

ted, the gland enlargement disappeared, and eventunally

. the man went out perfectly well. The treatment was by in-

" halation of crecsote. I do mot think there could be any doubt
- 48 to the aceuracy of the diagnosis. !

Mumps.—Goorkhas are very prone to mump. in their native

csuntry. Nearly always in the few weeks immediately subae-

R

Ve b

quent to the joining of the new recruits, mumps would oecur
in theregiment. And the same remark must be made with
regard to measles,

Ophthalmia.—Shorty after joining my regiment I was struck
with the comparatively large numger of cases of ophthalmia
met with. I was at first inclined to sn e that the Goorkhas
were in gome peculiar way predigposed to this dieease. How-
ever, | was called in one day to attend the wife of a Goorkha
Rifle officer for phthisis, and was at once gtruck with the bad
ventilation of her hut., Exzamination of the huts of the mar-
ried and bachelor lines now showed the following important
differences : Bachelor huts had no doors, had large airy win-
dows upposite one another, fully 2 leet equare and kept open ;
the food was cooked in separate buildings. The married huts
were irregunlar in shape, windows smaller and not opposite one
snother, and generally closed with articles of dress, and
the food was eocked in the huts., The inner room was dark
and the atmosphere not fresh.

Next the incidence of ophthalmia was a= follows :

1895 ws we Married, 30 ... Siogle, 11 cases.
];ﬁ an} An-E asth. o if- i :i 3

On August 258th theregiment went on fervice and ophthalmia
at onee disappeared. 1 inguired of the medical officers of the
other Gaorkha regiments and fonnd no such incidence of
ophthalmia, with the exception of the zrd Goorkha Rifles.

ere the lines consisted of four airy double storeyed barracks
for a certain number of bachelors ; the remainder of the latter
and all the married men living in a series of tents closely ag-
gregated ooder the brow of a hill. Twenty-one cases of
ophthalmia occurred in 1896, of these 20 came from the latter
barracks. i

Enteric.—It has been often stated that the Goorkha roldier
is prone to enteric. This has not been my experience, I have
only eeen one cage of enteric (and this was judged to be enteric
from the typical pature of the temperatore chart chiefly)
during my eervice in India amongst native troops. The case
was however in a Goorkha. Surgeon-Major Armstrong, the
Residency Surgeon in Nepaul, informed me that in his ex-
perience the Goorkha race i8 by no means prone to the
dieease, He has never had a case in hospital, civil or mili-
tary in Nepaul, and has only &een 2 cases in females.

A DISCUSSION ON AHKTLDSTUMIAEIS..

I.—Major G. M. Giues, M.B., F.RE.C8, LMS,
Bapitary Commissioner N.W. Frovinees and Ouadh, India.

Tue phenomenon o[dparaailiﬂm is g0 widely diffaged through-
out the animal kingdom that it is more than probable that
the evolotion of the parssite has commonly coincided with
that of the host, g0 that it is by no means surprising to find
Dr. Bandwith, of Cairo, quoting a translation of a Hieratle
apyrus 3 450 years old, which shows that even then anky-
ostomiasis was known as the A A A dieease, though the
writers asgumed that the worms were the effect instead of the
cauge of the disease, ;

Quoting still from Dr. Sandwith’s paper (written for the
eleventh International Medical Congress held at Home in
1894) we find that the earliest mention of this special anemia
in modern timesa was from Brazil in 1648, and in Guiana in
the beginning of the eighteenth cenfury, but it was not till
1843 that Dubini, of Milan, first digcovered the parasitie
canse of the disease. After this Proner (1847), Grasinger
(1851), and Bilharz found it to be very common in Egypt, but
these discoveries attracted no particular attention until the
memorable outbreak of this disease amongst the workmen
engaged on the construction of the BSt. Gothard tunnel
brought its importance prominently to the notice of the
medical world. ;

A few years later Leichtenstern and Lutz demonstrated the
existence of a free stage, but owing poseibly to climatic diffi-
culties did not succeed in rearing the gn-called rhabdites to
gexual matarity; Lutz deecribing the eiill immature worms
as becoming ‘‘encapsuled” and subseguently calcified, I
believe myeelf that this is really a death and not a life
history, and that the appearances described relate merely to
the slow destroction of the embryos placed under conditions
unsuitable to their well belng. _

Zince the 5t. Gothard outbreak the dizeaee has been recog-
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nised in all the warmer parta of the old and new world
wherever civilisation and sanitation are so little developed as
to admit of its progress. It has however not yet been cer-
tainly found above latitude 52° N., and above 47° N. the
parasite apparently can only floarish in the sheltering warmth
of mines, "

This was then the state of our kuowledge in 18%9. As to the
gerious effects of the parasite on its human host all were fully
a ; for no one had then advanced the fantastic notion
that it was a mere harmless tenant of the human bowel.

It was at this date the Indian Government became alarmed
at the very high mortality prevailing in Assam, alike amoug
the indigenons population and among labourers brought from
other parts of India to work in the extensive tea-gardens of
that province, In the case of the latter, the caunsation of the

mortality had already been made out to be ankylostomiasis.

by Dr. Ruddock, thongh it had nnfortonately come to be
known by the erroneous denomination of beri-beri, while

among the iudiﬁenoua‘pupulation the mortalily was ealled

kala-azar., I will not here enter into the old controversy as
to whether this inereased mortality known by that name is
daoe, as I mai~tain, to ankylostomiasis dpfua malaria, or to
malaria p/us ankylostomiasis, as advance

and Major Ross. We are all agreed that both these canses of
cachexia are present in Asegam, and it is probable that our
real differences are of less dimensions than the volome of the
controversy would suggest. Itis, however,obvionsthat, from my
particular point of view, the exact ascertainment of the lile-
hietory of the worm was the first importance,
of the investigation I was enabled to bring to light many en-
tirely new pointa. Of thege by far the most important wns
the demonstiration of the fact that the full life history of
ankylostoma doudenale is an example of dimorphism er
heterogenesis.

My attention was
matare nematodes, the females heavy with eggs, which were
abaolutely identical in form and dimensions with those of the
parasitic form, in ordure contained in a emall pit such as ia
common in Assamese villages. I then set mysell to see il I
could breed a similar gexually matore free form in the
laboratory, and after a few experiments hit upon the follow-
ing method: A layer about an inch in depth of clean white

river sand is spread over the bottom of a crystallising dish or |,

other suitable vessel, Nematode worma are extremely rare in
river sand, but it is well, before employing an apparatus so
prepared, to moisten the sand and examine it for several
successive days to ensure that no such organisms are present.

Having selected a saitable case of ankylostomiasis—that
is, a case in which repeated examination of the dejecta has
demonstrated the absence of other parasites or their ova, sach
a8 the embryo of anguillula stercoralis or the ova of oxyuris,
ete., a small guantity of the dejecta is mized with abouat three
or four times its bulk of water, and poured cn to the surface of
the gand. The dish is then covered with a ghect of window
ﬁ!u!. and placed on a shelf in the laboratory, in ordinary

iffased light. Every day a small portion of the thin npper
{wcal layer is removed on a epatula, and mized with water in
a shallow glass tray and examined, either under the simple
microgcope or under a low power of. the compound ; but the
former is preferable, and soffices for all but the study af the
minute anatomy of the worms., Working in this way it will

by Captain Rogers

In the conrse |

be found that the embryos hatch out in the conrse of & few-

days, the time varying with the air temperature from five
days at a temperature of 60° F. to the next day at 84° F. ; at
70° usnally on third or fourth day.

-As found in the fresh dejecta the ova are usually 2 4
segmented, but unsegmented ova may often be found. Day b
day it will be found that the specimens are more advanced,
the aegmpntal.iaq gets finer, till & morala and finally a fully-
formed embryo is developed. It is uselezs to attempt to
observe the further development of these embryos in clear
water, for in this they cannot thrive, and slowly die for want
of noorishment ; but by taking samples from the cultiva-
tion at intervals and placing in water, the process can be
can be followed with ease. On emerging from the egg the
Egnbrro measures ©.085 inch in length by o.cos inch in
diameter. At this stage they show little else than an intes-
tine and cesophageal bulb. Within the next forty-eight
hours (at 70° F.) they have increased to three times their

_four hours.

¥ | the method o
firet drawn to this by my finding sexually

=

original length and have undergone several ecdyses, the exact.
pumber pf which [ am unable to state, owing to the ditfienlty
of keeping an individual properly nonrished while under con.
tinuous observation, but roughly about twice in the twenty-
In large f:ecal masses nnder natural conditions,
in the plains (temperature 8c° to go® F.), the embryos may de-
velop into free sexually-mature worms in aslittle as four 8,
bat nnder the somewhat less favourable conditions of m

laboratory they occopied from six to ten days. As far as

could . make out, the sexual organs were first clel:rlg
distinguishable in the last ecdysie but one, at whic

period the male measures about ;) inch in length by +:n
inch. When completely grown up, he may reach % inch in
length by ,}; in diameter, while the females may attain ..
inalgx in length by 4}, in thickness. It would occnpy too mueh
of your timée to enter into the details of the anatomy and de-
ve?::rpmnt of these free foima, for which I must refer you to-
my re on the subject, published by the Asgam Secretariat
Press, Shillong, 18go—but it may be well to meet here objec-
tions that have been advanced as to the validity of the above
mentioned cbservations, and as far as I have been able to

follow the literature of thege subject, these objections are all

bazed on, a ghort paper by Dr. Scosino [L. Apchylostoma E.
La Soa Profilassi, 188¢], the other criticisms I have met with
being apparently mere mechanical transcripts of this paper,
by commentators who obvionsly have not been at the paing to
consult’ my report of the original. Dr. Sonsino's eriticism

throws doubt gn the accuracy of my observations on the two
 following grounds : —

(a) That the organisms described by me are rhabdites
terricola or other free nematodes; (&) that the appearances
were really the free form of rhabdomena intestinale.

The firat ah[jectian is obviously guite untenable in view of
_ examination adopted. Owing to the absence
of auitable nourishment, clean river sand is, at beet, an an-
likely habitat for rhabciitea terricola, but, as already noted.
the sand used was alwaye carefully examined, in a manner
that entirely excluded the pregence of such intruders, pefore
being uneed for the cuoltivations. Moreover I have, on more
than one occasion, made successfol cnltivations in which the
eand as well as the water used for dilution of the infe
{meal matter was sterilieed by boiling,

That experiments condacted in this way do not sneceed 8o
uniformly as those in which the sand has merely been pre-
viously examined by the biological test of moistening and ex-
amining on several successive days, and the water simply
filtered. is probably owing tothe destroction of bacteria suit-
able to bring abount the decomposition of the fecal matter
surronnding the eggs, as the rhabdites of the ankylostoms
can thrive only in decomposed feeces. As to the second ob-
jection, I canonly say that the absence of anguillula ster-
coralis, that is, of the embryos of rhabdemena intestinale was -
carefally nuleci in the case of each specimen of dejecta used
for experiment : Had the so-called anguillula stercoralis been
present it is inconceivable that it ehould have been overlooked
in any examination that detected the presence of the ova of
ankylostoma. e

Agsam is a Tamdiae for the helminthologist, and I was
therefore greatly surprised at nmever once meeting with this
patticular human parasite in any of the many hundreds of
examinations that I made of human dejecta. Further, at the -
same time a8 [ was condocting these obeervations of ankylo-
stoma rhabdites I did a good deal of general helminthological -
work on animals, detecting many parasites at least as ingig=
nificant as the rhabdomena intestinale, and had that parasite
been present in the doodenum it eould not have been over-
looked in the specially minute examinations I made of the
h_:lman intestine in all cages in which a necropsy was obtain-
able,

It i true that the adnlt parasite (rhabdomena intestinale)
wal not koown at the time of my investigation, that the
embryos (anguillula) bad been met with in Africa and in
China, and being anxions to compare them with my ankylo-
stoma rhabdites, I was keenly on the lock-out for them ; but
they did not exist in the parts of Assam I visited, nor ha.‘lrt'_i
heard that they have been met with by any other observer in
any part of Continental India, though I gather that Macdonald
hes met with them in Ceylon.

In addition to this it is to be noted that it is stated that
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gnguillula stercoralis can only matare in fonl water, and 'i_.l-mwmmpreﬂent not only in those who exhibited per-
rapidly dies in decomposging fmces. The rhabdites of ankylo- eeptible symptoms, but also in a large proportion of the really
stoms, on the other hand, mature rapidly and best in the | ora qurentl] healthy.
Jdecomposing fmeal matter which is their natural habitat. Ug MYy ohjeet in institnting these examinations of immigranta
o the time of my leaving Assam I had never once gucceeded | at Dhylia was to escertain if the disease existed in the coolies
2 bringing them to maturity in water; but since then when brought from other parts of India, becanse if this were the
eneating my experiments at Babaranpore in the N.W.P. I | case it would explain the fact that the appearance of kala-azar
fgucceeded on one cccasion in rearing them in water containing | and beri-beri in Assam is coincident with introduction on
a considerable amount of fwcal matter. From these con-| largg acale of the system of imported labour. The fact that
giderations it is evident that these snggested sources of fal- the disease existed amongst these immigranta sufficed for
ov are entirely exclunded by the method of observation | my purposes. I therefore examined only such cases as pre-
adopted, and I may add that the mere fact of their being sug- | sentéd some symptoms of ankylostomiasis, though neces-
d shows that my critics had not been at the pains toread { sarily none were at alladvanced cases, as the labour recruiters
with any approach to attention. As a matter of | knew too well that no obviously n{r:kl;r coolie would pass
fact, all these three nematode forms under discnssion do very | Major Dobson's critical eye.
dnlelﬁ resemble each other, though doubtless if ene could Wheréver this diseass is common, it mecessarily follows
place side by side it would be easy to find specific differ- that a large proportion of the healthy population will harbour
ences, for example, the males of the ankylostomua rhab- | the worm also. The presently haa'ltj;r people may be either
 dites and of rhabdites terricola have a candal membrane severely-infected ﬂarlimm or slightly-infected cases of an
supported by seven or eight ribs, but Sonsino’s figares “of | daration ; but overlooking the fact that the men he saw has
mature anguillala do not show any such structure. * This. | already been gelected because they were healthy, and that on
however, may be merely a matter ol careless drawing, orsas I | this acconnt no really advanced cases could possibly come
ehould judge from the figure, the gelection of & not guite | beldre him, Major Dobson fell into the fallacy of pro-
' mature gpecimen, as this structore only appears in the last tlgiming to the world that the presence of ankylostoma
ecdyses. As a matter of fact, however, any other life-history | waga sign of health rather than disease.
for ankylostoma is becoming increasingly improbable. ‘Added to this, I am convinced that the wigh to escape the
¢ Ralliet has demonstrated a similar dimorphism in disdgreeable and almost insoluble problem of the introduction
' strongylus strigosus and in 8. retortie-formis, while I mysell | into Assam of measures of *conservancy " which obviousl
have done 8o in two other sclerostomes, and am strongly in- | alone can be of any avail in preventing the dieease has mucﬂ
- clined to suspect that a large proportion of the so-called free | to say in the genegis of the thought that these worme are alter
pematodes will ultimately be demonstrated to be nothing all harmless. '
more than dimorphic representatives of known parasites. A second point on which our knowledge of the subject is
¢ On no occasion have found these rhabdites in drinking, inuumpj_gt_e is the way in which the parasite brings about the
or, indeed, in any natural eollection of, water. On the other.| chardeteristic anemia. It may, I think, be conceded that the
hand, the fouled goil round infected villages and among the | mere loss of blood i8 insufficient in the majority of cases, only

crops, where the natives resort for F’arpu@en ol Nature, teems | when ¢normous pumbers are present can the drain be

with them, and hence 1 am inclined to believe thakesoil | adequate.
_earried to food by unwashed hands is the commonest vehicle Personally I am convinced that dyspepsia due to the damage
of infection, In this connection I am inclined to think that | brought to the mucous membrane (a point which I verified
it matters not whether the embryo awallowed is the progeny st slortem) has much to gay in the matter, but a forther
of a parasite or free form, provided only it be awallowed when | hypothesisis that the parasite produres a poigonous excretion,
young. The progeny of both, in other words, develop into | B0 far as I am aware, no one has a8 yetadvanced proof of this ;
. parasites or thabdites, according to the environment in whieh | but it bas been established for certain other entozoa. Lastly,
they find themselves. o ...| the experience of aby gentlemen who may have met with the

. Prolonged exposure to the direct rays of the sun kills the ;h%en_mi in nt::_m-ma!aﬂoun localities would be epecially valuable
and interesting.

m a;.age worms, probably hec:;inae t';'f,i' E'I'rfl 's.'h.-u:uat o\‘te:&
ght to a temperature exceeding 1407. e prolopge ¢

desiceation of even a I'onjab summer will not do 8o, as after 1I.—Captain :C. F. Fearnsipr, LM.8,,

- a lapse ol over twelve monthe some of the cultivations I had guperintendent of the Central Priscn, Rajahmundri.

. brought from Assam with me to the TPunjab were easily | A sysTEMATIO search for the ova of this parasite amonget the
* revived by moistening; and on being fed with normal fwmcal convicts and new arrivalsin the Central Prigon, Rajahmundri,
matter were through geveral generations eadily brought to | was ecommenced in February last. Those examiped came from
maturity. Burying the embryos also destroys them, and | the Worthern OUirears (Ganjam, Godaveri, Vizagapatam,
they are easily killed by most of the urdinnrs disinfectants, | Krishna), also EKurnool and the billy tracts of the East Coast.
guch as perchloride of mercury oOf carbolic acid in moderately | The microscopic examination of the etools of new admissions
atrong solution. wag carried out within a few daye after their arrival, and on
¢ I will not take up your time by Jdiscussing the clinical | an average three slides were carefully gone over.

' gide of the qguestion, but will merely express 8 hope that | Atthe endof a yearitis intended to publish the full resnits,
' . aome of those rreaent. at this meeting from various parts of | And the information farnished is still incomplete. From

the world, will give us the benefit of their experience to | February 2znd to June 1 3th, 1goo, 678 new arrivals were exa-
the harmfalness of the parasite. My own impression ia that | mined. In addition to these, more tl.han soo0 convicts, who
it i i idable mortality and even greater bave been confined over six months in the prison, have also

| amount of chronic sickness wherever it exists, but & small | been gerntiniged. Having a limited time at my dispoeal, it
Apgam are inclined to regard this | was only possible, as 1 mentioned belore, to examine three
. view as, to say the least of it, exaggerated, while their leader, | slides. Bo I feel certain that bad more time been devoted to
. Major Dobson, of Dhulia, regards the worm as_rather bene. | the work the percentages would be higher,

_ficial than otherwise, in fact a sign of robust health. - - Of the 678 new arrivals, 462, or 68.1 per cent., harboured this
. Major Dobson’s duties for mavny yeara included the examina- | parasite, Of 100 of these, taken haphazard between April 20th
_tion of large numbers of coolies coming from various parts of and May 3rd, the percentage affected ig 72, a figure somewhat
¢ India, I had myself demonstrated to him the then new | higher than that of the total 678 persons. The percentage of

, fact that a wery con giderable provortion harboured the | round worms 18 the same—36—and thus, for the purpose of
. ankylostoma, 1 also did my best to show him how to | comparison, the 100 Cases may be taken as a standard, Of the
diagnose such cases by means of the microscope, but mis- | 72 persona affected with ankylostoma, so(or nearly 7o per cent.)
trusting an instroment with which he was; nnfamiliar, he | Were In good health, 12 (or 16.6 per cent ) were in indifferent
i%pwg the spmewhat heroic course of dosing all comers, health, and 10 (or 13.9 per cent.) were in bad health. Thus
healthy and sickly, with thymol, and then examining their | 72 per cent. of persons in the Northern Circara harbour this
dejepta for worms, and gubsequently to my visit demonstrated | parasite and remain in good health. Nearly 35 per cent. har-
what might have been easily predicted by anyone familiar | boor in the bowel qlm_ult,a.neuuaiy both ankylostoina duodenale
with the general phenomena of helminthology, namely, that | and ascaris lumbricoides,
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It is interesting nmow to compare what are the effects on
these entozoa of better hy{mna and cleaner food in omr
prisons, I have attached the ansalysis of 200 convicts who
have served over six months in prison. The percentage of
ankylostoma has dropped from 7z per cent. to 58 per cent.,
and that of asearis lnmbricoides from 36 per cent to 18.5 per
cent, When the inguniry is finlshed at the end of a year, [ am
of opinion that the resmlta will be much the same as those jost
mentioned, g

Of the 105 post-mortem examinations made by me in the
prison, 74.3 per cent. revealed the presence of this worm; 579
per cent. showed congested areas, from one to several centi-
metres in diameter, in the bowel ; and 11.4 per cent. disclosed
emall ercsions and nleers about 1 mm. to 2 mm. in diameter. ,

These figures, as well as the experience gained in the gaol
after 34 years, go to show that the effects of the ankylo-
stoma are for the most part secondary and not primary.
They seldom occur in suech nombers &8 to canee
troe ankylostomiasis, are not the result of the ankylo-
stoma primarily, but of soch disorders as  malaria,
dysentery, ete. l];'hrz.t presence of ankylostoma in malarial
or other ecachectic states is of great im ce. It
bleeds the patient who can ill afford to lose more blood ; it
sets up lceal congestions and ercsions of the bowel which
cause acatarrh and thus retard the
food and recovery of the patient. It is this secondary effect
of ankylostoma that I look o as most Injurious,

A word now abcut thymol, Many are enthusiastic about
this drug, and thiok that it acts like a charm, Observers
speak of washing the stools and finding hundreds of dead
ankylostomata alter its adminietration. [ have seen dead
ankylostoma in the bowel, and it is by no means easy to
say that they are dead ankylostoma, so like are they to de-
composed tissoes of meat, vegetables or huek of grain.
do mnot trust this form of investigation of stools by washing
them, ete. I prefer the simple plan of microscopic examin-
ation of the motions a few days alter the adminisiration of the
drug. I attach notes of 13 cases who have been consuming e
doges of thymol for varying periods from 10 to 6o daye, who
were frequently purged and who at the end had as many ova
of ankylostoma in their stools as at the beginning.

For the diagnosis of ankylostomiasis, therefore, it is neces-
sary to exclude all other blood-destroying dizeases rather than
depend on the mere presence of the parasite in the bowel,

TABLE L.—Analysis of 678 Conviets whote Molions toere
Examined on Arrival from February ¥2nd to June 13th, 1900.

|
Ankylostoma | Ascaris Trichocephalus
= Duodenale. Lumbricoides. Dispar.
Number of cases in whic 1
ova was present ... .. bz | 45 | 1
|
Parcentage... £8.1 | 36.1 [ 73

Taste IL—Analysis of 100 Convicts whore Motions were
Eramined on Arrival from April £0th to May Srd, 1900,

| | [

| ABkFI0- | Ancaris

Aunkylostoma Duode-
| Trichoes- nale and Ascaris Lum-

= | pupde. Lumbrl-| phalus | bricoides associsted
pale, | coides. | Dispar. iu the same Indi-
el | vidual.
Number of cases in !
which ova was | |
present .. ] | 72 | 36 | 1= ax

TanLe IIL.—State of Health of 100 Convicts in whose Motions
Ova of Ankylostoma wwere Found,

IndiTerent
Health.

! Good Health. Bad Health.

Koo of cases in which ov
Wai present unn ] 1% T

oper assimilation of the .

TanLE IV.—S8tate of Health of Convicts Unaffected
- o] i oot i

lostoma e

| In. |
| Good Bad Number Unaffectead
= Health, Gifferent ooty | by any Parssite,
Health, | _
Ll el !
pi] 4 | ¥

Kumbst: ... .. 14 i |
i 1

TaBLE V.—Analysis of 200 Convicts who have Served & Months
I and vpiards,

| ]
Ankylostoma Ascaris Trichocephalus
= nur:?dmnlo. {I.um hrimldn.l Dispar.
e !
No. of cacses in which ovay [
was present 116 Ir ‘ ™
Percebtags ... . . 8o | 185 5

TaBLE VI.—Necropsies carried out in Rajakmundri Central
Gasl.

!mumhnrl Ankylo= Hmmor- |
Cause of death. of SLOMmS lh:un Erczions
5 Deaths, | Duodenale spots. |
|
: '.
sente - g &
E?.Irhm? mea ua : :2 .:‘i IT ]
Ague FHen —— 14 E] 9 &
Foeumonia oo 2 17 14 13 £
Tubercle of lungs ... .. t af iy 7 5 '
Valvolar diseasge of heart... £ 4 3 X
E{umd‘l{ !liimr 3 2 3 T
seage of kianey ... ..
General dlmm’ ‘: l; : :
Total w| aeg o =8 | g I
_. FPercentage ... .l 05| 743 |I 359 | 14
Tasre VII.—ZList :‘gf Conviets Affected with 4nkthmt
Treated by Thymol and Occasional Purgatives,
— :
Number Period Treated Iose ol
of | Thymol Remarks.
Convict. Thymol. | Daily,
o4 10 days sograins | § Ova as pumercus at the end of
mo 17 . 20 treatment as at the beginning.
o835 7 . 26 4
767 | T | o
t. 1§ | ¥ ;
] o, | 1@ w | Owva still numerous,
'6"'.? 3o L1 e 1l i
774 Sl e e |
74 o o iy |
ook g % 1 |Second period of treatment) Or
718 30 oo
774 o ‘ ?: w Second pariod of treatment | numer-
T43 L T | " " " ous.

e

III-_I-EI}HLBD Rﬂ'ﬂlﬂﬂ. HlDll Mi-R“ﬂi-Pi] I-H-EJ,
Ofeiating Profeasor of Pathology, Medical College, Calcntta.
THE very t differences of opinion on the subject of ankylo-
stomiasis which the recent literature of the subject reveals
affords ample reason for this debate. For example, while Mr.
Thorohill' has frequently written most eloguently on the
terrible ravages caused by this parasite in Ceylon, that carefu)
obeerver, the late Dr. Macdonald,' wrote of the same colony
that in & great number of cases the worm does very little
harm, although capable under certain conditions of destroying
life. Unfortunately Dr. Thornhill gives very few figures in
his extensive writings, and on turning to the Ceylon medical
reports for from 1886 to 1893 I was astonished to find very little
reference Lo the disease 1n them, while, as I have elsewhere
ghown,” the figures given indicate a great decrease of the
disease duringrecent years in that colony, while in Thornhill's
own district,among a population of 160 oco persons, the recorded



_ the disease was nnkrluatomiaais,b acting in a p

: <cation of the diseage from tea

SECTION OF TROPICAL DISEASEE,

Tur Harmm
Memcil  JoraNAL

ath-rate from this disease in the hospitals was but 32 i-q
g4.80 that the evidence of these reports strongly sup the
rate views of Macdonald rather than the extreme ones

pstomiasis was first discovered by Dr. REuddock, who is of the
ppinion that a healthy peraon can support a fairly numerons

h:mr of them (ankylostoma) without damage, and the para-

‘gite only assumes importance when the patient is lowered by

"gome other disease,” while Dobson has recorded instances of

ectly healthy men harbouring from one to two hundred of
worms, and findin

gmall numbers in over 6o per cent. ol
healthy Assamese, ani

in npwards of 8o per cent. of healthy

" matives from Bengal and other parts of _In-.ﬂi. asks, *“ At what
~gtage does the parasite become injorions P

On the other
hand, Major (iiles wrote with regard to the terrible disease

¢ kala-azar, which has certainly carried off at least one fifth of
" the population of a tract ol country 200 milés in len
¢+ [wish to convey is that the inereased mortalityils duoe to
. ankylostomiasis and to no other canse.” ' And again, “What,

h, 1*All

then, is kala-azar? “Kala-azar iz ankylostomiazis, with no
qualification whatever. In another passage he Wrotel tél_mt
ation
which *‘has for pgenerations been continuously poi-
soned by malaria,” buat fortunately it is  uoneces-
sary to discoss this question now that eo high an
anthority on malaria as jor Iloss*, after a short personal
inveat-ifat.iﬂn of kala-azar in Assaw, has recorded hid opinion
that “I think, then, with Eogers, that kala-azar is malarial
fever,” and further ** that in the Tlai.t.m- epidemics studied by
ftogers this fever is also communicable irom the sick to the
healthy,” and again, * I agree with' him {Rogers) that kala-
azar is not ankylostomiasis,” although he addd that in several
instances these words amounted to a serions’ chbmplication. as
I had previously stated was sometimes the ¢ase, Moreoyer,
ginee Hoss's confirmation of my conelusions on the sub'ecﬁ;
Major Giles has admitted® “as I am thus redioce
the conelusion that the disease now called kala-azar is 'Soine-
thing quite different from what was shown me,"” which should
be read in connection with the following statement in my
original report: * Dr. (iles's opinion that fever was not a
common or & marked feature of the disease, is acfounted for
by the fact that he was unfortunate enough to happen to com-
mence his clinical work in Gauhati late in November, which
i8 just the very time when the fever is at a minimum, and
remaing go until the commencement of the next raine, by
which time Dr. Giles was engaged on microscopical work in
Bhillong " (a hill station which kala azar never reached)
*“go that he only stodied the disease at the geason
when most of the eases which have survived the
previons raing, have lost their fever, and fresh infections are
at & minimum.” As far as I know, Mr. Thornhill remains the
only advorate of the view that ankylostomiasis is the essen-
tial factor in the cause of kala-azar; and as he admits he has
never seen a case of the disease, and his extreme views on
the ravages of the disease in Ceylon are not accepted by his
<olleagues there, his opinion cannot be allowed any weight
against the accumulated positive evidence, and now prac-
tically unanimous opinion, of all who have seen the digease in
Agsam, that it is purely malarial, while the soccessful eradi-
ens by the methods advo-
<ated inmy report, which have been recorded eleewhere, may
aleo be fairly claimed as evidence as to the goundness of my
<conclusions. " ** .
Tae SovrcEs oF FALLACY. :

How can the above differences of opinion be explained?

This question has been answered by the researches of Dob-

«on," for Giles furnished no evidence in his report that he

<ver controlled his observations by examining healthy per-
song for the ankylostoma, and appears to have been quite
ignorant of its nearly universal prevalence of the worm in
them (althongh previous to his investigation Dr. MeConnel
of Caleutta had found the worms in the great majority of ne-
<ropsies in Calcutia as far back as 1882), and he gives no
€vidence to show that these parasites were met with in larger
numbers in kala-azar cases than in healthy persons in Assam
(whieh 1 snbsequently showed they wera not): yet soon after
Gilea's report was published, Major Dobson) as a result of
examining over 1,000 persons for the worms by the thymol
method, showed that they were present in gome 67 per cent.
Fy

o

0 nmhill. The same thiog is seen in Assam, where anky-
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of healthy Assamese, and 34 per cent. of several hundred
healthy cooliea who had been passed by medical officers as fit
for emigration from Dengal, Madras, Chotta Nagpur, the
Central Provinces, and the North-West Provinces ; in short, a
large part of India. I also found them in 65 per cent. of
‘healthy Assamese, in slightly larger nombers than in kala-
azar cases, and showed that in the latter disease less than 20
of ‘the worma were present in upwards of 80 per cent. of the
patients, while Thornhill ' admita that ** 50 of these worme ia
& number altogether too small to have any deleterions effect,”
and the same writer agrees with others in eonsidering that in
order to produce anmmia at least soo of the worms must be
pregent for from six months to a year; with which I aleo
agreo. Another writer® has recorded ** Short notes of 130 cases
of ankylostomiagis,” in which it appears probable that only 8
cases passed more than soworms after thymeol, while certainly
tHree-guarters of them had less than that number present.
The cases were admitted to hospital for all canses, from
measles to locomotor ataxy, while 31 of them wers admitted
for malaria, and 19 more had malarial symptoms. Yet becaose
they paszed a few worms alter thymol they are called cases of
nul:{ ostomiasis ! At this rate npwards of %o per cent. of the
healthy inhabitantes of large provineez of India suffer from
ankylostomiasia! I have no hesitation in saying that nearly
all the confusion with regard to this dizease has arieen owing
to the looze way in which the term ankylostomiasis has been
frequently uged.

. DeFiwrTION AND CLASSIFICATION OF ANEYLOSTOMIASIS,
"In order toavoid this source of confasion, I shall in this
paper use the term ‘‘ankylostomiasis” to indicate a disease
charicterised by anmmia produced by long-continned small
losees of blood throngh the gastro-intestinal mucous mem-
brane caused by the prezence of geveral hundreds of anky-
lostoma acting for many monthe ; or by a still larger number
acting for a shorter time. The very fact that in the Et.
Gothard tannel outbreak as manyas 2 coo to 3,co0o0f these
worme were fonnd im some cases which had soffered from
anmmia for eeveral months is alone encugh to show that very
gmall numbers of the worms cannot produce any appreciable
effect on the eyetem. That the abuse of the term ankylosto-
miiagis is a matter of practical importance is shown by an in-
gtance, which I have elsewhere recorded,® in which out of 52
consecutive cases which were treated by thymeol for anmmia
in an Assam dispensary, 17 died, no fewer than & of which
suecumbed within six days of the last dose of thymol,
although the average number of worms passed by them was
but § and the maximum 1o in these § cases, while not one out
of the 72 cases passed over 50. The fatal cases, as well as the
great majority of the others, were suffering from malarial
eachexia, while many had diarrhea or dysentery. Yet be-
cause they were anmmic, all were given drastic doses of
thymol, and the end of some at least who might otherwise
have recovered was certainly hastened by the treatment.

Moet writers on this subject admit that in order to produce
anemia, at least soo ankylostomata muset be present for from
six months to a year, although geveral thousands would
doubtless produce symptoms in a shorter time, but the latter
are rare. It is to these classes of cases that I would limit the
term ankylostomiasis, and using it as defined above I may
say that the disease is rare in Assam villages apart from tea
gardens or railway coolies, in the Nowgong district at any
rate. I have met with several cases in which I at first sight
took the anmmia to be of this class, but which close investiga-
tion showed other canges, such as Bright's disease, bad feed-
ing, malarial fever, syphilis, etc., to have been responsible
“for the condition. i :

On the other hand, there is another class of cases in which
anwmia doe to some other cause is complicated by the pre-
sence of from one to three hundred ankylostomata, the drain
eansed by wlich alone might be withstood by a healthy per-
gon under favourable eircumstances fora long time, (instances
of these I have recorded in a previous paper),” but which
when added to other debilitating and anmmia-producing
cauges becomes an important pathological factor, These con-
gtitute the greater number of cases in which the parasite is
geripusly_ injurions in my experience, but they should be
claseed under the heading of the primary diseasze, malaria,
dyeentery, eyphilis, ete., with the qualification that they are
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complicated by a harmfol cumber of ankylostomata. Lastly,
healthy men or those saffering from common diseases shonid
not be classed as ankylostomiasis just becauge they happen to
harbour a few of these paragites, the very small loss of blood
caused by them, amounting to but a few drops daily, is re-
paired by the system withount any ill-effect whatever, for [ have
shown elsewhere® that there is no reduction in the hmmo-
globin or red corpuscles in gach cases,

Trae IMFFERENTIAL DIacr0s18 OF ANKEYLOSTOMIASIS,

In advocating above the carelul restriction ol the term
ankylostomiasia to its proper meaning of disease produced by
this parasite, it is very far from my wish to minimise the
importance of the rile played by the worm in varions parts of
the world, of which I am fully convioced, bat rather desire to
lessen the confosion which hampers efficient action to lessen
the scourge, for euch a disastrous result a8 that referred to
above can only bring discredit on the thymol treatment, and
go lead to its being omitted in suitable cases. What is wanted
ia more carefol diagnosis, a matter of no emall difficulty as
experience haa tanght me for althoogh the number of ova in
the fmees is 8 sare guide to the presence of large numbers of
these parasites, the abzence of them dofs not prove that the
anmmia has not been cansed by previously present worms, for
they may have dropped off, but in that case thymol will be
annecessary. Moreover, I have found that ova can be easily
found in a single cover-glasse preparation of the fmcea when
bat five to filteen worms are pregent; but, on the other hand,
if they are met with in nearly every field of the microseope,
then it is certain that the parasit+s are present in large
nomhbers, and thymol is indicated if the patient is in a
condition to stand it. Bot the mere discovery of one or
two ova i3 nnt an indication for thymol uanless it is
quaite certain that the drog will do no harm, or much greater
injory may be inflicted than will be compensated for by the
removal of the very few worms which may be present. This
rematk applies ezpecially to cases of chronie malaria, in which
I have recently found a condition of pigmented atrophy of the
mucons membrane of the small intestine, which ,F am con-
vinced is a very important factor in fatal cases with intract-
able diarrheea, and which very probably accounts for the low
fever seen in thesge cases, which my be cansed by the absorp-
tion through the thioned intestinal mucons membrane of more
poisonous material than the liver can adequately deal with.
It is in these cases that thymol is go dangerong.

The elinical features of ankylostomiasis are too well known
by workers in tropical diseases to need deecription, but they
may be very closely simulated by Bright's disease, the cedema
in which is so similar, while albuminuaria not infrequently ap-
pears in the most advanced stages of ankylostomiasis. Very
gimilar, too, is the anemia prodoced by bad feeding, more es-
?mially a deficiency of nitragenons foods, an example of which

have elsewnere recorded?. Cases of both these discasea 1
have myself mistaken for ankylcostomiasis ontil I made the
blood examination to be mentioned immediately. In
the anmmia of dyeentery the patient is ueually very
wasted as opposed to the fat appearance in the worm dieease.
Mogt important of all is the differentiation of malarial
anemia from that doe to ankylostomissis, and although
in typical cases the clinical pictures are in marked contrast
(& table of the differences between which I have publighed in
a previous paper®), yet in cerlain cases, more eepecially when
the two diseases complicate each other in varions degrees, it is
well nigh impoesible to eolve the problem of their relative
importance by clinical means alope. Yet it is just in thege
very cages that it is most Important to do so, for not only is
thymol particularly dangerons in advanced malarial cachexia
bet the treatment of the anmmia of the two conditions is
quite distinct. Fortunately a way of differentiating them has
been discovered in the essentially different type of anemia in
the two conditions, which I found to be of the greatest value
in the eolving of the difficult problems surrounding the
mysterions kala-mzar, which Jargely resolved iteelf into
deciding whether malaria, or ankylostomiasis, or both
together were the cause of the anmmia, which all workers
acknowledged to be present in the disease.

THE TYPES OF ANEMIA IN ANEYLOSTOMIASIS AND BMALARIA;
In such a country as Assam, in which the majority of

healthy persong harbour & certain number of ankylostomata,
while in the latter stages of ankylostomiasis few or none of these
parasites may be present, it is exceedingly difficult, if not
altogether impossible, to decide from the number of worme
found in a given case what part they have played in the pro-
duoction of the anmmia, while I have just shown that clinicai
evidence may also be at fanlt in theee cases. The problem,
then, was a very difficalt one, but it appeared to me that the
type of the anemia produced by chronic malaria, in which the
red and the white corpuscles of the blood are !ieatmred, but
the hiemoglobin is largely retained in the body in the form of
pigment in the liver, spleen, ete,, might be expected to differ
from that produced by the slow hsmorrhage, which is the
essential feature of ankylostomiasis, The examination of sneh
literature a8 I conld obtain in the Calcutta Medical College
Library, however, revealed such a hopelegs difference of
opinion aa to the type of the anmemia of more especially anky-
lostomiasis, that I determined to make as fall an examination
of the bload as possible in both diseases. The resuits exceeded
my most fanpiine expectations; for not only did the type of
the anmmia in the two diseases prove to be eesentially
different but the differences were found to be o constant as to
fornish a certain means of diagnosis between the two diseases,
and even served to indicate the presence of an injarions
number of ankylostomata in a case of typical malarial fever
when the anmmia was so slight as to be only detected by a
quantitative examination of the bloed.

Toe details of this research have already been published, ',
but their practical importance is g0 great that I gladly avai}
mysell of this opportdnity of bringing them before a larger
andience, so will briefiy describe them. In the first place it
must be mentioned that I found the blood of healthy inhabi-
tante of Aream to bhe very different from the En
standard. Thus, although the numbers of the red and white

nscles were about the normal, the percentage of hemo-
globin averaged only 62 per cent. of Gowers's etandard, in
apite of all cases in whicﬁeankrlmtoma might have been &
dieturbing factor having been carefully excluded. The colour
index in these healthy cages (men) worked out at o.6s5, whick
must be borne in mind in stodying the figures in the different
forms of anmmia, which are given in the accompanying

table:
|z e glas g | 8
2 B3 5,28 o822 o2F (TE 2EA
g% OS2 SoB=| 54 |
ETS S 2350 3% (58 2s
Iﬂ. i o) = = = HI I: T
| | 1 ]
Healthy Assamese .. ....I{u.n-: 4734000 | 7,328 ! 1664  pose | oube
Epidemie malaria of Assam | | |
{Kala azar) ... - eel 3345 402,000 | 3800 | B iri7c 104l | ofs
| | i
Ordinary chronic malaria ... 3|.fn,mm.um' 1,000 | 111400 1048 | 073
|
Ankylostomiasia |5.:0| 1,148,000 | £330 ! 1:sgay 1034 | 037
. 1 1 i !
Malaria + ankylostominsis ! 3740 | 3,130,000 I 3800 | 1175 | 1030 | e41

Eecondly, the average blood estimation in ordinary cases of
malarial cachexia in a part of Assam which was unaffected by
the epidemic, malarial fever, or kala azar, which are given in
the third line of the table, show a nearly equal reduction of
the red corpugcles and the hmmoglobin, so that the ealonr
index i8 o 73, or slightly higher than in healthy Assamese.
Further, the white corpuscles are greatly reduced, both abso-
lutely and relatively, to the red, so that there is only 1 white
to 1,400 red, or about half the number in healthy people. The
specific gravity is also reduced but only to a slight degree in
proporiion to the anemia. Precisely similar conditions were
met with in a large number of cases of the epidemic malarial
fever of Assam, as is shown in the second line of the table,
which fact alone, contrasting as it does with the condition
met with in ankylostomiasis, is sufficient to indicate that
kala-azar is essentially malarial. In these cases the colonr
index is precigely the same as in the healthy people of the:
province, showing that the hsemoglobin and the red corpuscles:
are equally redoced, and the eolour index ig 1, allowing for the
low amoont of hemoglobin roet with in these people, Againp,
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he white corpuscles are redoeed much more than the red, 8o
there the ion is 1 to1,170. The gpecific gravity
g but slightly reduced in proportion to the anmemia. The
gures given by Cabot and by Waddell" in Indis in cases of
ehronic malarial anmmia agree very closely with those re-
srded above, 8o that it is evident that the anmmia of the
m epidemie is identical with that of malaria in other

We may now turn to the conditions met with in aukylo-
pmiagis, with regard to which there is so much difference of
pion and positive error in even the most recent works on

al diseases. A glance at the fourth line of the table
s at onece the contrast between the type of the anmemia in

nt dietinction is that in ankylostomiasis the hmmo-

corpuscles, so that the colour index sinks too.31, or about one-
‘helf of the normal in healthy people of Assam. Again, the
white corpuscles, although absolutely reduced in numbers,
re relatively lees reduced than are the red, so that the pro-
jion riges to 1 to ﬂu against 1 to 684 in the healthy con-
ls: a change which I subsequently found had also been
gpoted by Lutz. Once more the specitic gravity of the blood
js greatly reduced having averaged only 1034. the reduction
being greater in proportion to the degree of the anmmia, as
estimated by the percentage of hsemoglobin, than it was in
malarial cases of an egual degree. Thus in every point the
of the anmmia of the two diseases is radically different.

But this is not all, for it is not sufficient from the diagnostic
. point of view toshow that the average changes ditfer unless it
«<an alzo be proved that the extremes met with in either con-
dition do mot overlap to any extent those met with in the
other. As a matter of fact I have found that they do not over-
fap at all in the case of the essential point, namely, the colonr
index, for the lowest point met with in uncomplicated cases
- of malarial anemia was always over 0.5, while the highest en-
" countered in ankylostomiasis was always undero.4 in Assam
so that this point serves as a certain means of differentia
diagnosis between the two forms of anemia. In view ol the
statement in recent textbooks on tropical diseases that the
hemoglobin valoe of the corpuscles is not depressed corre-
epondingly to the fall in numbers—a statement which appears
%0 have n eopied from one book to another—I may be
' asked if there is any confirmation to form the resulis recorded
' above, There is, for Dr. Bandwith of Cairo, ifi a valoable
El‘part]‘n ankylostomiasis in Egypt, gives estimations of the
emoglobin and the number of the red corpuseles in 173 cases
0l the dizease, which show the percentage of hemoglobin to
be reduced nearly twice as much as that of the red corpuscles,
-80that the colonr index was reduced to about one-hall, just
a8 it was in my own cases, allowing for the abnormally low
h®moglobin value of healthy Assamese. Fuorther, I have re-

 -effect that they had been able to confirm my obgervations on
. "theee points.
. ‘Lastly, in a few instances of malarial cachexia (under 7 per
-cent, of kala-azar cases) there were sufficient of the worms
" present to constitute a definite factor in the production of the
angmia, and in all of them the blood changes were found to
. be intermediate between those of the two primary conditions,
as is shown in the fifth line of the table. One of these cases is
. of particular interest. It was an early case of the e idemie
malarial fever in which no clinically evident apmmia had yet
.~ appeared, but in which the spleen and liver were enlarged.
. On examining the blood the hmmoglobin value or colour
index was lower than usual in pure malarial an®mia, so that
I at once told the medieal man in charge of the case that I
" suspected the patient to harbour an. active number of
ankylostomata, and proposed to give him thymol. This was
done and 159 of the worms were passed. In this case, then,
. the blood test was found to be delicate enough to detect the
presence of a not very large number of the parasites before
even clinically evident an®mia was present. Farther, I have
found the characteristic alterations to persist for maug months
after the removal of the worms, especially in the absence of
Elmper treatment by complete regt and iron, and in one case
which a patient had been successfully treated for ankylo-
stomiasis, but was subsequently attacked by kala-azar, acoloor
index intermediate between those typieal of either disease

.any cage of the

he worm disease and that of malarial cachexia, The most

n ig reduced twice as much as the number of the red.

_peutical indications to be derived from them.

" colved communications from several workers in India to the

_was found although no worms were present, showing thal the

effect of the previous attack of ankylostomiasis ou the
blood had not completely passed away. Now the duoration
average of kala-azar cases is bat seven months (against several
years in ankylostomiasis as a rule), so that it ia evident that in
epidemie fever in which ankylostomata have
played a definite part in the produoction of the ansmia, their
action will be at once revealed by the approximation of the
type of the anemia to that of ankylostomiasis, as evidenced
by a low colonr index, even if all the worme have already
dropped off. Yet in less than 7 per cent. of the cases was thia
founnd to be the case, which alone is complete proof that
ankylostomiasis is not an esgential or even a common factor
in the production of the ansmia, which is found by all
obeervers to be aconstant feature of kala-azar, and hener the
worms cannot be a primary cause of the disease itself. Other
examples of the value of the blood examination in differen-
tiating forms of anmmia are given in my report. One wasa
man who had a large liver and spleen, but who said he had
not euffered from fever recently, while in some respects he
resembled a case of ankylostomiasis, go that it was impossible
by:clinical means to decide by which disease his anmmia bad
been cansed, the blood estimations showed the ankylo-
stomiasis type, which was therefore diagnosed and subse-
quently was found to be correct and successiully treated.

It only remains to briefly explain the differences of type in
the anemia of the two dizeases, and to point out the thera-
First, with
regard to the colour index, it will be at once evident that the
ditferences noted are just snch a3 might be expected, for in the
case of ankylostomiasis the hemoglobin is being continually
glowly drained out of the system, and while it can only be
replaced with great difficulty, especially in the case of people
who are living on purely vegetable diet, on the other
hand the red corpuscles are being rapidly formed in the bone
marrow, for I have found the yellow marrow of the shafte of
the long bones to be converted into red marrow both in anky-
lostomiasie and in malarial angemia, just as it is in pernicious
anmmia. The red corpuscles being more easily and rapidly
replaced than the hemoglobin, the colour index or amount of
this substance in each corpuscle must necessarily fall, just as
it does in all forme of slow hemorrhage. In malaria, on the
other hand, the h@moglobin is not lost to the seystem, but is
stored np in an organic combination in the liver and epleen,
ete., from whence it can be absorbed to restock the red cor-
puscles as they are turned out. This process probably accounts
for the occasional disappearance of the black pigment from
these organs in the later stages of the more chronic cases of
kala-azar, which has been pointed out by Ross,' especially
thoe who are tending toward recovery. The decrease of the
white corpuscles in the malarial apemia is doubtless due to
to the constant fight that they are carrying on with the para-
gites in the blood, as indicated by the slight lencocytogisa

.which mayoccar, while in ankylostomiasis, on the other hand,

they are not especially destroyed, while they are more easily
replaced than are the red corpuscles, and hence a relative in-
crease of the white cells ocears, It should be mentioned that
in malaria the white corpuscles shonld be counted during the
absence of fever, or else they may appear to be normal when
greatly deficient, owing to the occurrence of a relative tem-
ary lencocytosis during fever. . The lower specific gravity
of the blood, relatively to the degree of anmmia in anky-
lostomiasis, than in malarial anmmia is explicable on the
ground that in the former disease there is a steady loss of
albuminous constituents of the blood, o that the blood
becomes more watery., Im this connection it is worthy of
notice that I found bemic murmurs to be much more common
in the anemia of ankylostomiasis than in that due to malaria
of imilar degrees—a fact which supports the theory which
attributes thege murmurs to alterations in the epecific gravity
of the blood. All the changes met with, then, are just those
which might have been expected to result in either case,
Finally, the correct treatment of these two diametrically
opposite forms of anemia ghould obviously be different, for in
tl‘:‘at dne to ankylostomiasis iron is urgently indicated in
order to assist in the production of hemoglobin, while arsenic
will be of less importance, as it is not moch use gtimulating
the output of red corpuscles when there is no hxmoglobin
with which to stock them. In the anemia of malaria pre-
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cisely the opposite holds, for there is no wrgent necessity to
pour iron into the stomach, very little of which will be ab-
sorbed (Burge), when there i already a large stock in an

organic combination ready to hand in the liver and spleen, -
while on the other hand arsenic and bone-marrow tabloids -

(the latter of which more especially I have found to be of
extreme valoe in malarial cachexia) are strongly indicated
in order to increase thacutput of the red corposcles which
are being or have been destroyed by the fever. These indi-
cations | have followed with great success in many cases,
and although they are often carried oot as a resalt of em-
pirical knowledge, a rational bagis is afforded them by the
research which I have described. '
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IV.—0Oswarp Bager, M.D., Sargeon-Lieutenant-Colonel
I.M.S, (Ret.).

Physician to Out-patients, Secamen's Hospital, Royal Albert Docks, London,
Tae contribution to the discussion of this sabject which I
wish to make relates entirely to a consideration of the preva-
lence of ankylostomiasis in Burmah. My attention was first
drawn to this question by the perusal of Dr., now Sir William,
Kynsey's report on anmmia in Ceylon, issued by the Ceylon
Government in 1857, of which I was fortunate enongh to
obtain a copy shorbly after its pnblication. It appeared to me
on reading this report that the anmmia so common in Barmah
might also, as in Ceylon, be the resalt of ankylostomiasis.:
Althongh the ankylostoma daodenale was not at that time
known to exist in Barmah, it seemed highly probable that on
investigation this parasite would be found to be very preva-
lent throoghout the provinee, for both the habits of the people
and the climatic features of the country were in the highest
degree favourable to its existence and digsemination.

1n returning to Barmah, therefore, [ lost no time in making
an inguiry into the matter ; nor had I long to wait, for within
a few days of resuming charge of my duties a Hindu lad was
admitted into the civil hospital suffering from anmmia ina
profound degree, for the prodaction of which there was no
obvions explanation. The condition of this patient was prac-
tically identical with that of a person who had bled to the
verge of death, and the symptoms he prezented were precisely
those and those only which result from great loss of blood
from whatever cause arising. Ankylostoma ova in abundance
were at once found in his stools, and on the day following this
digeovery two of the worms, both dead, were seen in his eva-
cuations.

While the existence of the ankylostoma in Bormah
was thus proved, the fact that this blood -sucking
parasite was extremely prevalent throoghont the pro-
vinees was Boon alterwards established beyond donbt.
In the Moulmein Gaol, of which I held medical charge, so
prevalent was the ankylostoma among the prisoners that I
seldom failed to detect its ova in cases npob only of simple
anmmia, but also of anmmia associated with specific diseases,
As, however, an investigation limited to convicts already in-
habiting the gaol, was open to the objection that the prisoners
in question might have acquired the parasite subsequent to
their admission, it was resolved to examine the stools of a

131‘Pil‘- number of prisoners at the time of admission. Now, the
gaol at Moulmein is what js known as a central gaol, and as
such receives within its walls, eriminala sent not only from
the town but aleo many who are brought in from different parts
of the provinee. Obvionsly, if large numbers of newly ad-
mitted prisoners were found infected with ankylostomats, my
belief that the parasite was extensively disseminated would
receive substantial confirmation. I determined, therefore,
with the aid of a trained assistant, to examine micro-
seopieally the stools of 100 prisoners admitted consecutively
into the gagl, as seen as possible after their reception.

| eannot be ascertained.

Before the observations were fully completed, however, I
was translerred from Moulmein to an appointment elsewhere,
but the transler did not take effect nntil 9 of the proposed ex-
aminations had been made. The results obiainea may [think
be accepted 83 representing the degree of prevalence of hel-
minthiasis among the lower clagses of the adult popalation of
British Bormah. 3 :

Of the 89 prisoners, 17 were natives of Indis,and 3 were
Chinamen. Taking the natives of Burmah aline, of whom
there were 6g, it was found that no fewer than 38, or 55 per
cent., were infected with ankylostomata ; that 33, or 49 per
cent., had whip worms; and 3o, or 43 lgml: cent , had round
worms ; while the stools of z contained the ova of the tape-
worm, Oaly 1o out of the 69 were without eEome species of
entozpon. Bothat whilst 55 per eent. harboured aukylostomata,
as many as 356 per cent. were the subjects of helminthiasis of
some form or another., It may, I think, therefore, from these
observations be safely concluded that the ankylostoma duo-
denale is present in the intestines of at least half of the
poorer classes of the inhabitants of Barmah.

Thasa high prevalence of ankylostomiasis is both directly
and indirectly responsible for much mortality there can be
no question, but the extent of this mortality nonfortunately
Numerous deaths take place annually,
especially among the lower orders, irom * unknown canges ; ™"
and in hospitals and gaola the mortality from an®mia and

eneral debility of uncertain origin is often high. Much of
this loas of life, set down to unknown causes, to an®mia and
to general debility, is, I think, unguestionably due to anky-
lostomiasis. 2

I drew attention to this mortality in a short paper on
Ankylostomiasie in Barmah, which was published in the
ITndian Medieal Gazette some twelve years ago. I further
pointed out that an infection with ankylostomata, nnless ade-
quate to the produaction of pronounced anmmia, wonld ably
altogetherescape recognition. Ialeo explained that the reason
ankylostomata were not always found pest mortem in fatal cases

‘of ankylostomiasis was due to the circumstance that these

nematodes, subsisting on human blood, often abandoned their
impoverished and anmwemic victims before death, owing to want
of gufficient or suitable nourishment. Sobsequent observers,
amongst whom I would mention Giles, have expressed very
similar views.

That ankylostomiasis should obtain so high & degree of pre-
valence in Burmah can, when the: habits and costoms of its
population are copsidered, hardly camse sorprise. There is
practically no night =oil sanitation in the out-lyiog villages of
Burmah, and most of the inhabitants defmcate on to the
ground through hLoles in the floors of their dwellings. Left on
the surface of the soil, exposed to wind and rain, a portion of
this excrement becomes spread broadeast over the land, whilst
gome of it, in the form of mud, is carried into the houses of
the people, and is deposited on their floors.

Now the majority of the Burmese do not uee chairs and
tables at their meals, but sgnat on the floors and eat their
food with their fingers ont of plates and bowls get down on the
floor in front of them., When travelling they often dispense-
altogether with feeding utensils, and sometimes substitote
the leaves ol certain trees,

Under such circumstances, the general prevalenee of intes-
tinal entozoa is, I would affirm, inevitable,

Kynsey has maintained that water is undoubtedly the chief
source of infection in ankylostomiasie, and has stated that the-
prevention of this disease consists essentially in the nse of
pure water. I do not think that such is the case. On the
contrary, I believe the infection is conveyed through the
medium of contaminated food, and that water has but little to-
do with the matter. In support of this opinion I would point
oot that among the 89 prisoners already referred to there
were, a8 stated, 17 natives of India and 3 Chinege. Nowthese
men, both Indiang and Chinese, are far cleaner feeders than
the Barmese, although the source of their water sopply ia the
HATM &,

OF these 20 aliens only two were found infected with anky-
lostomata being 10 per cent., as against 55 per cent. of the
Bormese. Moreover, (Giles has shown that water retards and
finally arrests the development of ankylostoma embryos,
There is, (iles states, * no erndition more hoatile to them
than when immersed in water,”?



I would take this opportunity of pointing out that I believe
spread of many other entozoa 18 effected in precisely the
o manner, that is through the medium of food and not of
eator. In the town of Mounlmein, which in regard to sanita-
jon I8 probably the most nezlected town in the whole of
farmah, infection with ascarides is almost universal. About
wery third person applying for treatment in the outdcor
] ment of the Civil Hoepital is an applicant for, worm
medicine. The water supply is mainly derived from uncovered
hallow wells, of which many are withont parapets, and
y geasons of drought often ron dry. I have taken water
$rom one of the dirtiest of these wells when nearly dry, have
ered it and subjected the residue to microscopical exami-
on withont finding therein a single ovum or embrye of
g entozoon. ; ; Y- Y '
would seem, therefore, from a consideration of these data,
pat no marked dimination in the prevalence of and mor-
ality from ankylostomiasis in Burmah can be looked for until
pome system of sanitation has been generally adopted which
'will obviate the broadeast distribution of infective night soil.
And to this question of night soil conservancy the attention
of the authorities concerned should, I think, be given,

* V.—Patrick Maxson, 0.M.G., F.R.S,, LL.D., M.D,,
; Physician to the Seamen's Hospital Society, Greenwich.

Dr. Patrick Maxsox said: It is eomewhat singular that
rhabdomena intestinale was go seldom found by Giles in Assam,
eonsidering that it is so frequently aseociated elsewhere with
the ankylostoma, and that the climate wnd other physical
eonditions closely resemble thos:e of Cochin China, where the

red by Normand, I bhave frequently met with it in the
gtools of Indians, I have twice encountered the ankylo-
gtoma in dangerous profosion in Englishmen from abroad.
. One case came from the West Indies. Hehad been in hospital
for many months, and had been discharged as hopélessly
all with pernicions anmmia. Foruunately alter his discharge
a8 an incurable he consalted a practitioner in the country,
Uho found ova recognised to be those of the ankylostoma.
gender treatment with thymol the patient got quite well, A
dicond case came from Singapore. Ankylostomiasis had been
diagnosed, but specific treatment was postponed until it could
be undertaken under more favourable climatic conditions,
When I saw the patient he was profoundly anemic, as in ad-
wvanced Bright's disease, with ve:tigﬂ,tinnitua.]ialpitnt.i:m, and
all the eymptoms of advanced anemia. Every slide of hia fieces
showed numerous ankylostoma ova. Under thymol herapidly
' recovered, and left for the East again quite well. Iam aston-
ished at Dr, Fearnside's statements as to the therapentic im-
Eﬂennp of thymol. In my experience it rarely fails, provided
be glll'ren in adequate and rapidly repeated aoses, say 30 gr8.
our, for four times. The diagnosis of malaria from
ankylostomiasis by hmmocytometric methods, thoogh in-
'seresting and valuable from a pathological point of view, is
impracticable under ordinary circomstances. Dr. Rogers's
 Slatements as to the presence of a leucocytosis during the,
acnte gtage of malarial infection are not in accordance with
ent observation. Perhaps [ misunderstood his meaning ;
but the presence of a lencocytosis is generally held nowadays
to exclude a diagnosis of malaria. I am disappointed that
none of the papers have alluded to Powell's interesting obser-
i ation that betel nut chewing is possibly a protective habit
in the natives of Assam, Burmah, and the Eastern Peninsula,
acquired instinctively in conseguence of its prophylactic
virtnes against the ankylostoma, I agree with Colonel
Baker's remark that the parasite is generally acquired in food
and dirt rather than in water, and that improved methods of
night soil conservancy are much to be desired on this account
in the East. I believe the Chinese method of dealing with
night soil to be a good one on sanitary grounds. The soil is
stored in cemented tanks, where it rots and ferments for
months before it is used as a fertiliser, Daring this period of
' slorage it is probable that the ova and embryos of the in-
testinal entczoa it may contain are killed. .

VI.—Major Boxany Ross, M. 5.(Ret.).
Liverpool School of Tropical Medicine,
3 Mijor Rowaip Koss remarked regarding the life<hictory of
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thé parasite, that he had carefully studied Major Giles's ex-
perimentd on a rhabditiform stage, had partly followed them
and considered that they were sound. He thought that Son-
Bino's criticism of these experiments was unsound. Somgino
gaid that Giles had mistaken rhabdomena for ankylostoma ;
Major Ross supported Giles in gtating that the former were un-
common in Assam—at least in Nowgong, and thought that
guch a mistake was too obvious a one to be easily made by a
competent observer, He held that the well-known fact of the
disease being go commonly an earthworker's diseace supported
Giles's discovery. He had long maintained the opinion 1e-
garding its mode of infeetion just given by Colonel Baker, and
thounght that there was little to be gaid in favour of infection by
theroute of drinking water. Regarding the clinical eflects of
the parasite, he gcouted the idea that it was always harmlegs.
It was impossible to fix the exact number of parasites required
to produce pathologieal reaction. Rogers's estimate of sco was
probably much above the mark in many cases. Obviously,
numbers required to produce reaction must vary inversely us
the strength of the host. Fifty ankylostoma might destroy a
patient already debilitated by other disease or starvation.
The speaker considered that the parasites might also produce a
toxie effect, and referred to Daniel’s discovery of yellow pig-
ment in the organs of cases of ankylostomiasis—examples of
which he had seen. He concarred with the observers in
thinking that the worms might leave the patient in the last
gtages of the disease. He entered a plea for the much more
general use of the microscope for the detection of the ova in the
localities where the worms were prevalent, and cited the in-

| etanee of a hospital assistant in charge of a dispensary full of

cases of ankylostomiasis who had not even heard of the
disease, and who was treating the cases for malariak
.eachexia. -

VII.—Jaues Canrrie, M.B., F.R.C.E,,
Surgeon, Seamen’s Hospital, Royal Albert Docks, London.

Mr. James Caxtrie stated that, stimulated by the researches
of Dr. Walker in Borneo in connection with the presence of
the ankylostoma in beri-beri, he had carried out a carelul
investigation on the subject in Hong Kong in 1893, but failed
to find either the ova or the fully-grown parasite amongst
Chinese coolies suffering from beri-beri.

TROPICAL LIVER ABSCESS.

THE MANAGEMENT OF LUNG LESIONS CONSEQUENT ON LIVER
ABSCESS,
By Colonel Kenweta Macceon, L.L.D., M.D.,

Professor of Clinical and Hllluﬂr{]Muﬂicine, Army Mediecal 8chool,
etley.

Or all the romtes by which spontaneous evacoation of
ahbscesses of the liver fakes place the pnlmonary route is the
moat common, HKandnos's statistics show that among 159 cages
in which liver abacesses discharged spontaneously, 59, or 10 5
per cent., opened into and through the right lung, and 31,
or 5.5 per cent. into the right pleural cavity; or, taken
‘together, in 16 per cent. of these cases the pointing of the
abscess took place upwards, through the diaphragm and into’
the thoracic cavity. The eelection of this route in preference
to others depends mainly upon the situation of the abscees,
the principle of progress in the direction of least resistance
coming into play.” Whether the abscess bursts into the
learal cavity or irrupts into or erodes thelung, so as to esta-
Eliuh a secondary abscess in that organ, must depend upon
‘the extent and strength of protective pleuritis to which the
progress of the pointing has given rise, AL i :
' When the discharge into the pleural cavity is primary, the
event is indicated by characteristic physical signs, and can
be very readily and safely certified by exploration. In such
‘cases there is but one indication and rule of treatment, which
is to make & free opening into the pleural cavity, removing, if
necessary, & bit of rib, and to establish efficient draivage.
The opening must be made and the drainage conduc ted nnder
strict antiseptic Emautmna. It bappens occasionally that
the discharge of & hepatic abseess into the right pleural cavity
is a secondary event canged by the bursting into it of a lung
abscees of hepatic origin, or by a wound of the p'enral fold in
exploring or cutting into a liver abscess. In these cases the
cavity and its contained material are apt to be geptic. The
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Clinical !Eﬂtu;‘eﬂ should still be: delivered, and might with
advantage, I think, be incrcased in nomber.—1I am, ete,,
Corowall Gardens, 5.W., Oct. sth. C. E WicHTMAN,

Bis,—Your recent article on the above subject deals with a
matter of t interest and practical importance. The res
paid to the lecture fetish seems vigibly deelining.  Once
thoroughly laid it is to be hoped that not even Plato’s year
will witness its resurrection.

It is of course evident that two factors must enter into the
training of the medical, as indeed any other, student, prac-
tical obgervation reenlting in first-han knowledge, and some
meivs by which he may be brought into contact with the
©.servations of others, this latter having both a direet and an
indirect bearing upon the former, serving at once to widen
and direct it. These means resolve themselves into two—the
lecture and the textbook. The lecture is a kind of middle-
man’s produet coming between obeervation and reading, and
is unnecessary, as such products usually are, I dare affirm
that very few students, even the most brilliant, ever come
away from a lecture with the consciousness of a thorough
mastery of the subject descanted upon, A good lecture de-
livered by an impressive epeaker instinctively eends a man to
his book " to read the subject up.” His practical work will do
this even more surely, No one, however, having mastered &
division or subdivision of a subject in his textbook ever feels
impelled to attend a lecture to cement his knowledge. He
may go to the wards,

Tnen, again, it seems tome that the psychological processes
involved in earnest book study are. more conducive to com-
prehension and retention than those called into play in listen-
ing to a lecture. If invoked, the shade of Macanlay's school-
boy would doubtless tell us that visual perception, at least in
adualt life, is the most important of the peychological processes
underlying cognition. Tne eye, moreover, is capable of a more
prolonged stimulation that the ear without lapse of attention
or sense of fatigue. In listening to an ordinary lecture the

sentative aspect is parely audit.mav. the vismal element
eing merel!r representative (as regards subject matter). In
conuning one’s texthook the visual process is both presentative
an i representative, and we can auditory presentation as
well if we read aloud. We can also invoke the powerfal aid of
Tepetition, Who would not rather follow a long cloge unin-
tequpted stream of reasoning from his book than from a
Je :turer however eloguent ¢
Lastly, the matter gained from a chapter in a good textbook
well-digested and self-arranged is far more the product of
©ooe's own mind, and the action and interaction between the
k.nawlad?a thus gained and the first-hand knowledge born of
©ohservation far more valuable than can ever be the case with
the predigested pap of the explanatory lecture, or the undi-
gested encyclopmdic lacubration which does doty for the
ambitions one,—I am, etc.,
Broomhill, Ock gth, E. W. Apaus,

INTRODUCTORY ADDRESSES FOR THE ROYAL COL-
LEGE OF PHYSICIANS AND SURGEONS OF
EDINBURGH.

Bir,—After reading in the Brimisn Mepicar JourNAL the
various introductory addresses given to the students on the
ocrasion of the opening of the session of some of the uni-
versities and colleges of London and the provinees, it oceurred
to me what a pity it was that at the Royal College of Physi-
cians and Surgeons of Edinburgh (one of the oldest, if not the
oldest college), on the commencement of a new session, no
gnch address of weleome and advice is given to the stundents.

- There is mo doubt that sach an address, which need not
necessarily be a lecture, would appesl to stodenta at once,
eapecially to those coming probably direct from echool or
home, loaded with good advice perhape from relatives, but
not guch adviee a8 would be of use in giving them an all-
round view of their studies. What an amount of gaidance
they would obtain at the commencement of their medical
career—advics and guidance of such a kind as they conld only
gel from a lecturer or professor of their college.

_There always appeared to me to be some want of co-opera-
tion on the part of the lecturers and a lack of interest jn-the

_%
students as a body, which cannot but have some effect on the
students individoally.

It must be evident to a good many that a good intradn
address, such as is delivered atother colleges from time tg
time, given b{ one of the lecturers or hﬂv one of the memberg
of the Governing Board, would be of infinite worthto a young
ttudent fresh to his work, and probably with not over-abundang,
knowledga a8 to the best steps he should take in his education
for a medical career,

The Royal College of Physicians and Burgeons of Edinburgh
has many thingas in its favour and it ought tobe to the fore ; bat,
is that interest for the well-being of its students shown to
them by the lecturers which should ever be evident in a well-
orzanised college, and which would do much to improve the
tone of a college, not altogether in the background f—I am,
ete.,,

Eusden, Northants, Oct. glh. P. AsawortE WEDGWOOD,

THE PREVENTION OF PLAGUE.

Bir,—It may interest Dr. Haynes to know that an officer in
India offered to stop the plague in Bombay by burning down
all infected houses when the disease was somewhat limited,
and thus (g0 he thought) effectually guttmg an end to plague
in Bombay. His offer was declined by the municipal autho-
rities, A large number of houses and outhouses were, how-
ever, levelled to the ground (without fire) with the hope of
destroying every poesible nidus for the plagome germ, but
without success, and many of the inhabitants were put to a

reat deal of inconvenience for want of houses. Other and
egs expensive methods have since been adopted, and appear
to have been equally if not more effective, and certainly less
inconvenient to householders. Would it not be as well,
therefore, to study these methods before adopting the some-
what radical cure suggested by the officer referred to above
and Dr. Haynes, which will of necessity increase the troubles
of the already overburdened taxpayer, and may after all be of
little mee in staying the disease, or preventing a recrud-
escence of it, a8 it must be remembered that it is always
liable to appear in one of our large ports.—I am, ete.,

Bedford, Oct. soth. G. F. PoyNDER.

THE DEEATE ON ANKYLOSTOMIASIS: ACORRECTION.
Bin,—In the recent debate on this subject at the British

Medical Association meeting, Major Giles iz reported in the

BritisE MEpican JourwaL of SBeptember 18t to have said:

I will not here enter into the old controversy as to whether this io-
creased mortality known by that name (kals-azar) is doe, as 1 maintain, to
lnkﬁlmtnmiuu!ﬂm malaris or to malaria plus ankylostomiasis, as ad
¥anded by Captain Kogers and Major Ross, i A

What an untterly incorrect statement of my views this iawill
be at once evident from the in]luwinﬁ gootation from my
original report on the snbject, in which I sum up the conclu-
gion derived from a large amount of evidence on this point,
thus:

These facts prove incontestably that whatever kala-azar may be it s not
ankylostomiasis. and, what is more, the latter disease is not even ag
essantial factor in the production of the disease, and only complicates it
in some & or 7 per ceot of the eases, just as it occasionally gompli-
catesa every disease in Assam, and especially on tes gardens, and alsol
bave no doubt in nearly every other part of Tndia. i

Many other passages to the same effect might be quoted,
but that my meaning was quite clear is evident from the 1
that Borgeon-Colonel Btephen in his review of my
writes that he goite agrees with me that the facts [ have re-
corded  prove incontestably that, whatever kala azar may be,
it is not ankylostomiasis, and that ankylostomiansis ia not an
essential factor in its prodoction.” I have never, then, ad-
vanced the view that kala-azar is malaria plus ankylostomiasis,
bat have always maintained that it is purely malarial in it8s
causation and pathology, so that I regret to eay that the dil-
ferences between Major Gilee and myself are not 8o slight aa
he has deemed it convenient to assume, since Major Ross has
eo definitely confirmed my work upon the subject, as shown
in the gootations of my contribution to the recent debate.

I may also take this opportunity of pointing out that when
Major Roes says, in his paper in the same issue, that Giles's
work on the life-history of the ankylostoma has not yet re-
ceived either confirmation or rejection, he appears to il“?
overlooked the paper of the late Dr. Macdonald in the repor
of the first Indian Medical Congress, in which he states that







