notes on ankylostomiasis, being,
FOR 1HE MOST paART, A RESUMJS OP A
REPORT ON THE DISEASES KNOWN IN
ASSAMAS KALA-AZAR AND BERIBERI.
By Surgeon-Captain G. m. GILES, m.b., f.r.c.s.
w nazx s youivnj o*uii.eu ©i 111 Assam as uevi-

beri hag, for some years past, been known to be
nothing mere or less than gpkylostomiasis.

This important fact was first made out by
Dr. Rudduch, of Meesa, and, so far as I know,
the profession in Assam are perfectly unani-
mous that he lias established his point, The
question.Of the appropriateness Of the term will
be considered heloy, but appropriate or 1in-
appropriate, the use of the word in connection
with.cooly anaemia is now so firmly established

that I fear we shall have to put up with it.

means black fever.
The diagnostic powers ©f the native are yery
limited, and he will usually tell you he has fever,
whatever be the matter with him, so it is not
Surprising to find that in the cases that came
under close observation in hospital, I found
far moxre
characteristic of the disease than pyrexia. That
they may have had feverish attacks durj_ng the
course Ot the disease is likely enough. In India
malaria complicates, and not unfrequently
masks gyery disease we have to do yith, from
stone 1in the bladder to typhoid fever. Now
Assam 1is rather more malarious than most other

" Kala-azar"

of course

that a subnormal temperature was

parts of India, so that the inhabitants of that

none too healthy province 100k ypon =» attack
of fever as "quite in the day's work, " and would
probably be rather surprised than otherwise if
they weut many months without one. It is
otherwise with Kala-azar, the appearance of
which in a village causes a veritable and very
well-justified panic.

The origin of the epithet black is not so easy
to explain. The natives will tell 4, that
subjects of the disease get darker gkinned, but
I believe I am in agreement with every medical
officer who has studied the disease 1n saying that
there is 110 real foundation for this notion.

Although, up to the time of my, investigation,
it had always been assumed that the disease was
nothing more than aggravated malaria, it was
early recognised that its characteristic symptom
was not pyrexig but anccmia, and I think that
the true explanation of the word kala is that
which was suggested by Dr. J. Mullaue, the
then Civil Surgeou of Gauhati, as far back as
1887. This is that, though the Comp]_exion is not
actually darkened, the extreme blooillessness of
the skin makes the normal pigment mowre ..
parent ; the dull leaden hue of anaemia iu fact
intensifying the naturally dark complexion.

The local medical officers believed that the
disease was also characterised by au enlarged
spleen, but au examination of a jery large
number of cases in the districts showed me that
even yery advanced cases were quite Common]_y
to be met with without any splenic enlargement;
and, o» the other hand, that enormous Spleens
were quite Commouly to be met with iu pegple
who thought themselves quite healthy, and who
for all practical purposes were so. In other
words, when complicating kala-azar, enlarged
spleen can only be considered = coincidence
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In ny report I have further demonstrated this
point by a series Of cases actually culled from
the reports of those who entirely believed in
= causal connection between the two pathological
conditions. Microscopical examination of the
faeces of a very large number of cases resulted
in the discovery that the increased mortality ©f
the affected districts was due to gpkylostom-
lasis, and that it, and the so-called beri-beri, were
practically the same disease, == opinion which
my subsequent visits to the parts of the pro-
vince where it is usually spoken of as beri-beri
thoroughly confirmed. 01 every
that will pe brought to ome as kala-azar is not
of this nature; fOr so great 1S the fear inspired
by the disease, that all who are in any way sick
are Suspected of being victims to lt, and if one
only collected sufficient cages, one would find
one had run through the entire nomenclature
of disease?but that the real source of justifica-
tion of this panic I anchylostomiasis, 1 do not
entertain the slightest doubt.

AS an example I may instance a case which
by = Hospital Assistant in

The patient was = child whose very
rendered close examination almost

to diagnosish "You look upon
of kala-azar?" said I.

course case

shewn me

Kamrup.
attitude

was

unnecessary
this as a 'pucka'’

case

man,
clothes. .

him = lar®e lumbar abscess.
of caries of the Spinel and the Supposed Spleen
happened to Pe the thickening round a pgoas
abscess.

In this case the patient ° friends did not pro-
duce the case as oue Of kala-azar, but I have
had proyght me by them as such gujte as ob-
viously casual cases. The method, however, in
which the medical subordinate arrived at his

diagnosis illustrates very WwWell how the notion
of flie connection between eplarged spleen and
kala-azar has arisen,?and it is obvious that if
Va]_ld kala-azar would be found to be universal-
ly present throughout the Jepgth and breadth

of the tropics.
Practically then my task resolved itself into

clearing 5 such points in the etiology ©f an-,
chylostomiasis as Bad Peen left uncertain by
previous investigators. BUE before proceeding to
describe the results arrived at, ic 5. be well
to devote some gpace °° the consideration, ot
what is meant by beri-beri here and in other
parts of the world; @as much confusion lias
ariseu from the unfortunate app]_j_catj_on of Ithe
term to a variety Of utterly different §iseases.

To betnu yith, the word labours under the

disadvantage of having »° vernacular meaning
in any language and how it came into use at
i

all is a mystery; for, = was long ago pointed
out by Malcolmaon, the word is abSOlutely With-

out meaning for any native.

The case was one
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Unfortunately, this word beri-beri originally,
as we have geen, meaninglessl lias come to be
applied t° several distinct diseases in different

parts of the world.

Fifty years ago Malcolmson in Madras
(loc. cit.] described a disease under this pame,
in which the leading symptoms were paralytic,

I do not think there can be any doubt that
the disease he describes was identical with that
described by Pekelharing and Winkler in their
report £° the Dutch Government on an epidemic

among their troops 17 Achin.

For cases illustrating the identity of the
clinical pictures drawn by the two authors, I
must refer the reader to pages 376 Ofmy report,
as their yeproduction here would occupy to°

much space. These Dutch observers establish

clearly that this disease they had to deal with is
essentially = peripheral neuritis, and describe a
micro-organism which they succeeded in culti-
!
vating, and which, they advance good reasens for
believing to be the actual cause of the disease.
It is noteworthy that the cases described by
both Malcolmson and the Dutch investigators are
mostly soldiers, Native and Eyropean. We
know that, 50 years ago, Indian barracks were
terribly over-crowded. There 1is internal evi-
dence in the Dutch report that the same was the
case in Achin.* Indeed what is recommended,
is change of air and plenty of it, and I believe
that an English combatant officer, without any
scientific assistance whatever, might have
arrived at the same conclusion by a simple re-
ference to our barrack regulations as to the
cubic gpace that should be allowed per man..
Hence I am inclined to believe that the disease

is egsentially one ariging from the over-crowding
of large bodies of men in single rooms in tropical

climates; and that is prohaple the reason yhy,
at the present day, we see no such cases in India.

To the medical observer, mneo two diseases
could well be more distinct than this peripheral
neuritis is from ankylostomiasis, but to the
mind the points of resemblance are sufficient
confusion, and a disease endemic in
Ceylon, which has recently been proved without

iloubt to be gankylostomiasis pure @Rd gimple, in
some yway got to be also called beri-beri.

1

ay

to cause

\

|\ The "kakke" of Japan again is often so.
spoken of, PUt appears t© € certainly "ot always
ankylostomiasis. 1ItS etiology was most care-

fully investigated by Dr. Wallace Taylor of.
Osaha (vide abstract of his Ragearches, London

Medical Record, 15th March; 1886¢), and, if

bacteriological evidence is to be tyygted, the
disease must be considered entirely distinct from

the beri-beri of Achin,as no two micro-organisms
could well differ more entirely than Taylorls

does from that of Pekelharing

Vide also Indian, Medical Gazette. 1887. p. 38L.
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Again Dr. Lacerda (i A Unaio Medico,

January 6th 1884, of Riode Japeiro) describes a
microorganism which lie cultivated from cases
of " beri-beri" that occurred on board the cor-
vette Nictheroy, and which may possibly Pe iden-
tical with that'described by Taylor. "VVe are not
FOld where the corvette had been cruising. It
18 Ot course possible that she may have been to
Japan.
. On the other hand' cases occurring in Brazil
i some yreports spoken ©f indifferently, s
hypoasmia aud beri-beri are often instances of
pure auchylostomiasis; for undoubtedly uncom-
plicated cases of that disease originating
Brazil, vide Cobbold's " Parasites," p. 213, and
P. Polatti, abstracted in London Medical Record,
August 15, 1884, p. 355.

No such disease as the epidemic peripheral
neuritis of Achiu ig, however, to be met with
in Assam, aud though I have seen = good deal
of India from the Oxus Valley to Cape Com-
uioriu aud from Suddia to Bombay, I can nowhere
remember meeting with any case at all resem-
bling it’ nor have I met with any °ne who has,
and so yery much doubt if it is still to be met
with in India.

Hence it is rather amusing to find the British
Medical Journal gravely taking the profession
in Indﬁiaﬁ to task for leaving to foreigners the
investigation ot a disease which we have no
opportunity of studying’ while it falls into the

error Of imagining that the cases of auchy-
lostomiasis which we speak ©f as beri-beri must

necessarily be the Achiuese disease with a quite
unimportant parasitic complication. .
A yery short experience of a " Black listed
Assam tea garden would, I am gure, convince the
writer of the journal's leaderette that gychy-
lostomiasis, without the aid of any other patho-
logical coudition, is quite capable °f acting ==
a plague to which Achin experiences ©f epidemic
neuritis are mere child's play

The only modern reference that I can dis-
cover to Indiau cases at all resembling the
epidemic palsy ©f Achin are two cases, quoted
by Dr. Norman Chevers in a papey on "Beri-beri
Fever" read before the Medical Society, London,
March 31st, 1884, in which "Dr. Harvey
noticed that in two cases there was an gppear-
ance of paralysis in the lower limbs," but these
cases occurred in the course of au epidemic iu
Calcutta of an " exanthematous fever, charac-
terised by general dropsy, effusions into serous
sacs and other grave Sequela) o Anythlng more
different than is this description from the
apyexi'J-non-exauthematous peripheral neuritis
of Achiu cannot well be imagined, and more-
Dr. Harvey,
exceptional cases, expresses a distinct opinion
that the paresis was Of central origin, being due
to an extension of the general dropsy t° the

spiual vftual causing pressure ©» the spinal cord,

over even 1u these two quite
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The whole indeed of the paper iu question is
a very good example of the confusion that must
necessarily arise from tregting =s necessarily one
and the same digease a]_lq_ythj_ng that'anyone may
have chanced to describe under this pernicious
heading of Beri—beri, an obvious outbreak of
naval geyurvy being included in the collection.
The sooner medical writers drop the use of
the word the better, as the Only way out of the
present confusion is to use on]_y intelligible medi-
cal terms for the future. If a case be epidemic
peripheral neuritis let us call it go; if it be one
of ankylostomiasisl let us Speak of it as such.
Whatever 5+, be the case elsewhere, the

disease which is deyastating Assam is ankylo-

stomiasis, and pothing at all resembling the
various other diseases that share the name of

beri-beri, is tobe met with there. Let us then
return to the consideration of anchylostomiasis.

The Life History of the Parasite.

The existence of a free stage, ©°% rather a

knowledge of the fact that the parasitic ova
were capable ©f hatching out in the fajeal deposits
of patient, has long been known ; but, owing, a=
I believe’ to too great dependence on Observa-
tions conducted in small microscopic cells and
other lahoratory expedients, entirely erroneous

ideas have preyailed as to the subsequent history
of the hatched out embryos; and the cardinal

new fact that I have been able to establish is
that these embryos are capable ©f becoming sexu-
ally mature, and of giying origin to an indefi-
nite series of generations of free living animals,
utterly different in nearly every point of their
anatomy from such of their brethren as succeed
in effecting‘ a 1odgment in a suitable host.

For the details of the growth and develop-
ment Of these free stage rhabdites I must refer
the reader to the pages Of the report in question ;
but broadly speaking the process 1S as follows:?

Let it first be clearly understood that the
parasitic dochmius is never viviparous, Within
the iutestine of the host, the gegmentatives
of the ova can only proceed to a certain extent,
beyond which further development ® impossible
except U the ,rogence ©of = free gypply of
oxygen, 2 condition which is wantj_ng within the
intestinal canal of the host. Hence the ova
cau never hatch out until, with the deposited
faeces, they gain access to the outer air. For
the same yeason, infection by the ingestion of
ova s clearly impossible, @udean only take place
by the SWallOWing of already hatched ocut em-
bryos.

As found in the excrement Of patients, the
ova are generally 2-8 segmented, 3nd measure

inch iu lengthby 23~ inch in breadth. They
have an elliptical outline Wlth the long sides
somewhat flattened, and consist of a yelk sur-
rounded Ly abroad'zoue of perfect]_y clear fluid
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and enclosed in a very delicate shell. The only
constituents of human fteces with which they

ean pogsibly be confused are the ova of gxyur'ules
and certain which are

psorosperms, 7 very ©°om-
monly to be found 1in aujemic native patients.
From the former they may Pe distinguished by
their Jarger size, oxyuris ova measuring only
g4 inch in Jength i by the ova of this paragite
being flattened om ome side only, and py their
generally containing = well-advanced embryo:
while psorosperms may P© distinguished by
their irregular size and shape, by far the
larger proportion being very much Jarger than
the ova of any parasite for which they could
possibly be mistaken.

The time which elapses between the deposition
of the feces and the hatching out of the embryos
varies a good deal with the temperature of the air
and the gupply ©f oxygen. At average tempera-
tures they hatch out the second dgv : as minute
worms 0-085" in Jength by 0'005" at their thickest
part. The intestinal canal 1is well developed,
the pharynx exhibiting two dilatations or bulbs,
the hinder of which is in a constant state ©of
pulsation. There s, however, =neo indication
whatever of the generative organs.

Under normal conditions, it is obvious that
the little nematodes will find themselves domi-
ciled in the ftecal mass of their birthplace;
and the second great point to understand is
that this and fouled earth are their only natural
habitats, removal from which will at once stop
their further development, and ultimately result
in their death.

Owing to this, the continuous observation
of any individual specimen from birth to matu-
rity is a matter of impossibility, and a correct
idea of the procegs ©=» only be gained by the
frequent examination of a2 number of individuals
taken at various gtages from a large cultivation.

Microscopical e¥aminations of these grganisms
can only be conducted wlieu they are immersed
in water, and, although they are yonderfully te-
lerant to all sorts Ot adverse ipflyences, there
is, so far as I can see, n° condition more hostile
to them than this. In water they become glyg-
gish, get coated with = deposit of granular matter,
and  glowly die. And this process has been
made the gybject of elaborate papers, describing
the " encapsuling @079 calcification" of the
embryos. It has, however, no moxre to do
with the normal life higtory of the yorps, than

the change, of a corpse into adipocere is in that
of a man?for it is not even a part of normal post-

mortem changes.
It is OWing to the Overlooking of this second

point that previous investigators have entirely
failed to follow out the natural history of the

free stage Worms.

(To Pe continued,)
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