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SMALL POX.

1. The great prevalence of the disease small pox in all the country
of India, and the loss of life in every country, to the young and old of
every age and nation, from this destructive disease, makes me anxious
to write and proclaim to all, a short narrative of the past history, symp-
toms, and progress of the disease. |

2. My desire is that the above named disease, should be moderated,
or be removed from this country 1f possible.

3, 'This is a wonderful disease, I shall now describe 1ts symptoms.
As a rule it is communicable from one person toanother, and attacks a per-
gon but once in his life. It sets in with fever, and at a certain time, small
burning pimples make their appearance, and these frequently spread
over the whole body.

4. These pimples have remarkable peculiarities. Small pox, mea-
sles, and plague, these three diseases have an aflinity, more or less, to
each other.

5. These diseases are capable of propagation from one to another.
To take the diszase, it is not necessary a healthy individual should touch
the person attacked with small pox, or the matter, filth, &c., because 1t
is sufficient to touch the clothes or bLreathe the air.

6. It is impossible to explain how small pox originated, but it is
sufficient to know, that this discase is propagated with certainty from
one to another; theve is no other cause besides this,

7. Small pox is such a disease that no other can arrest it, the ap-
pearance and symptoms of this disease arc so fearful that man always
dreads it. The Physicians of every country have fully observed its
symptoms, for, when it is severc, the whole body is covered with small
pimples. -~

3, Query—If the matter of that pimple be taken on the point of
o lancet, and applied to the skin of a person who never had intercourse

with such a patient, what will happen?
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9. Answer—For ashort time nothing can be seen outwardly, after
that fever comes on, and numerous small pimples make their appearance ;

these gradually ripen into pustules similar to the pustule from which
the matter was originally taken,

10. When a person in health remains in the house of one suffer-
ing from small pox for a certain time, and inhales the bad air that issues
from his body, he will also be attacked in the same way.

11. In this place therc are four things deserving observation.
Ist. The reception of the poison of this disease into the system.
2nd. For a short time weariness of the body is produced.

drd. ‘The disease breaks out with the nature and symptoms si-
milar to the first patient.

4th. Above all, the very great Increace of the poisonous matter
is wonderful.

12.  From the birth of Christ up to 800 years, this disease was not
known in Kurope, because the ancient Physicians of Greece and Rome
have well observed and explained diseases, but thev have written no-
thing about small pox. . _

13. It is certain that this disease prevailed in China and Hindoos-
tan for a long time, a thousand years before the birth of Christ, so that

up to the present time it is upwards of 2800 years.

14, It was ascertained from the books of some Arabian Physi-
cians, that in the very year Mahomet was born, this disease began in
Arabia; subsequently, wherever the Arabs went to war, the disease
spread itself through thd, in short, it reached Europe about the
time the Moors went to Spain, so that a great many persons were des-
troyed by the rapid spread of this dreadful disease.

15. Although the inhabitants of many countries escaped this
disease for several years, at last it spread, through the medium of others,
and reached these places, and became established there. -

16. Now my knowledge of this disease is correct, for it is certain
that in America, which is called the new world, prior to 357 years, this
diseagse was not there; at last, a negro suffering from this disease was
landed at Mexico, in the south of America, from him the disease so
spread itself, that the whole of the ecountry was desolated in a short
time, so that 3,500,000 of people died only from this disease,
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1%. Accidentally, in another country, this disease was propagated
in the same way, so that 16,000 persons, inhabitants of that place, or
more than a fourth of the population died. *

18. Since the introduction of small pox, the benefit derived by the
prevention will D. V. be described.

19.  This is the evidence of the effects, already described. In the
capital of Denmark, before the introduction of the prevention, annually
about 5,500 persons died of the disease. Government enforced on the
inhabitants of the place the introduction of the prevention, and in about
8 years this disease had nearly disappeared.

90. It is here necessary to observe the symptoms, progress, and
nature of this dreadful disease.

21. The disease sets in with shivering, followed with heat, dry-
ness, and hardness of the skin, excited pulse, pain 1n the stomach,
nausea, vomiting, headache, occasionally much delirium; sometimes
the disease begins with convulsions; the pimples, in particular, in this
disease, generally appear on the 3rd day after fever, the sooner these
appear so much the severer is the disease.

92. The pimples first begin to appear on the face, after on the
neck, then on the wrist, subsequently on the body, and fastly on the
lower extremities s the pimples continue to appear for 5 days ; by degrees
these ripen into pustules, till the cighth day, when they maturate and
break on the same day, and form scabs; in 4 or 5 days more, these scabs
begin to drop off; the above description is the general rule of the
disease, but sometimes there are exceptions to this.

23, Examples of the mortality of this disease can be given from
the books of all nations, but this is not necessary, because in this
country and in every house the loss 13 well known ; at the present time,
in the surrounding villages, the young and old are dying daily, for
‘nstance in the station of Jaulnah itself, in the space of four months
4,000 persons were destroyed.

p—

VACCINATION.

i y———

24.. This is 2 term derived from Latin, it was originally vacca, which
means a cow. Vaccination implies that it was taken from a cow,
because the matter uscd as a preventive for small pox, was taken from
that animal in the beginning, | |
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25. From the disease being taken from an animal and applied to
the human being, it prevents the disease of small pox. This has been
approved of by physicians and written in their books.

26, I will briefly write how this wonderful discovery took place-
originally, and how if was made known to the world. Dr. Jenner,
whose name through this discovery is rendered famous and memorable,
so that he will never be forgotten, moreover he will ever be remembered
on account of the great obligation he conferred on mankind.

27. In Europe there was & place where a great many cowherds
resided, they believed that whoever took cow pox from the cow, never
took the small pox: with this the above doctor became acquainted.

28. The meaning of cow pox is the pustules of a cow, that is a

disease which appears on the udder of a cow, and from these pustules
the hands of the milkers were affected.

29. Dr. Jenner took small pox matter on the point of a lancet
and applied it on the skin of those persons who had taken the disease
from the cow, but no pustules were formed; thus he ascertained that
this 1dea was corrvect, and the said Doetor was certain that if the cow
poX was applied {rom one hiuman being to another, it would remove the
trouble occasioned by this dreadful disease, and by mean§ of this new

discovery he intended the said disease should be removed from the world.

J0.  Sixty-one years ago from this time, viz., on the 14th May
1796, to test this, he took the matter on the point of a lancet from the
hand of a woman who had cow pox pustules and applied it on the arms
of a girl 8 years of age, and he found, according to rule, that disease
formed. After 2 months, to test whether sma]l pox would_affect her
or not, he took small pox matter carefully, and having the skin on the

same girl's arm well scarified, he applied it, but she did not take smnall
POX. ' C

3l. Many people vefused to believe this new discovery. It is
useless to give an explanation of that; it is sufficient to know; that
within six” years all these believed in the new discovery, and it was

published to the world. So that if the matter carefully taken from the
cow be tried, it can be ascertained.
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32, 1 will now briefly give the nature and progress of this disease.

33, If the matter of cow pox be applied on the arm, the wupnd
locks red and inflamed on the 2nd or 3rd day. On the 4th or 5th day
a vesicle becomes visible on the skin, of the colour of a pearl, filled
with lymph, this gradually increases till the 8th day, when the pustule
is from } to § an inch, wide like the pustule of small pox, with raised
edges and a central depression ; in it are from 10 to 14 small cells, if
any one of these be carefully punctured, the fluid from that cell only
escapes, the others continue filled ; up to the 7th, 8th or even 9th day
the burning around this vesicle is similar to that of the said pustule,
After that it spreads circularly, and the redness increases up to the 9th .
or 10th day, from the I1th day it begins to decrease, fades, and gets the
colour of the skies, after 2 or 3 da}S a kind of hardness is produced, and
the pustule constitutes a black circular scab ; this, by degrees, gets hard
and dries, and at last about the 20th day it falls off.

34, 'The mark on the skin is little less than half an inch wide,
circular and depressed in the centre, and streaked with the marks of
small indentations, these are seen in room of the cells in the pustule.
On the 8th day a litile fever comes on and soon subsides, this fever is
like the secondary fever of small pox teo all appearance, and according
to our judgment, this is the test of the protection against small pox.

35. Query—Will Vaccination fully prevent small pox ?

36, Answer—According to rale it will, but it is certain that there
are exceptions to this rule, Although it is certain that the Vaccine
pustule preveuts smali pox in many persons, this has happened and will
happen ; but to some, full protection from Vaccination will not occur,
but it is positive, that should any one take small pox after Vaccination
it will not be severe, and above all, it will never cause loss of life,

37. If any person dispute the operation of Vaccinativn affording
protection, it is necessary that the readers of this treatise should explain
that some who take small pox of itself, get it a second time, to these,
if Vaccination is performed, it will not prevent the recurrence of small
DOX. | |

38.  L'hat the disease small pox is a destroyer of life, has already
been explained; when Vaceination is carefully performed, it is necessary
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to observe the extent of its protection; evidence of this ¢an be obtained
from the records of ‘English troops whercver stationed ; the “evidence so
obtained is correct, because it is taken from the records of Government.
Every person entertained in the English army, if not previously vacci-
‘nated, undergoes this easy operation ’ere he is entertained in the service;
on that account every one of the English soldiers benefit from this
trouble.

39. Look now at the results among the King of England’s Cavalry
and Infantry; in the course of 20 years, out of 44,611 persons, after
Vaccination, only 3 died of small pox.

40. In other English possessions after the said protection was
effected, 1n 60,000 persons one only died in 20 years.

41, In the Island of Ceylon in the said time, small pox spread
greatly on three occasions; of 9,105 inhabitants who were not vaccinated,
there died 3,208 from the said disease. In the same Island and at the
same time, during the prevalence of small pox, of the English army
there present, only 4 persons died: from these evidences we can give
many proofs, but it is hoped that these examples are sufficient for all
- rational people, because the benefit of Vaccination to mankind is very
great, and this is a news in which the high as well as the fow benefit.

L ]
4

42. Above all, it is necessary that Government should confer this
benefit on the inhabitants; it can be done with great nicety. Tt is ne-
cessary that the readers of this treatise should consider the examples
here written, and first vaceinate the males and females, and then their
household servants, from the practice of which small pox will he pre-
vented.

13. Let it be known to all that to remove this dreadful disedse,
Grovernment have conferred on its subjects a great favour by _appeinting

Vaccinators in every Village ; whoever wish to be vaccinated should g0
to the Hospitals, where for this purpose people arc appointed, and it is
certain that the remedy for this dreadful discase will be applied; from
this no 1nconvenience will be experienced; after listening to these be-

neficial words, not practising it would be as if you had cut your own
foot with an axe,
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44. The practice of small pox inoculation has been. put a stop to
after the discovery of Vaccination ; but if any one ask what small pox
inoculation is, tell them that if the matter taken from ‘the body of a
small pox patient be applied to the arms of another, the same kind of
small pox pustules will come out ; the evil is that it comes out on the
whole body by inoculation, and through the air affects people in health,
produces small pox, and thus communicated from one to another it
spreads all over the country: therefors Government are anxious that
it should be put & stop to. By practicing Vaccination, all this evil will

be avoided, and small pox be eradicated from the country.
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PLATE I.—Ova and other Bodies found in Dejecta.

!

Fig. 1. Unsegmented ovum of Dochmius duodenalis. expressed
from a dead worm. |
. . -,
»
»
22

kdla azar patients,

P00 1

'}Segmented ova Dochmius  duodenalis from dejecta of

5. -
b :

s 6.1 Subsequent stages of Dochmius ova met with in cultiva-
P tions. ' |

s 8.

» 9. Ovum Trichocephalus dispar as met with in dejecta.

10

» .

» 11.{ Various stages of segmentation of Trichocephalus ova -
ey 12. met with in cultivations,

yy 13.

» 14, Ovum of Oxyuris vermicularis, as met with in dejecta.
s» 18, Ovum of Ascaris lumbricoides, as met with in dejecta.

s» 16. Line measuring yo5s” drawn to the same magnification as
the preceding figures. | n

» };'I_Coccidia containing “psorosperms from ‘the dejecta of
» 19'1 kald azdr patients. ‘

3

s 20. A small specimen of the same simulating a Dochmius
. ovum,

» 21, Lane of § 155" drawn to same scale as figures 17-20
inclusive,

» 22, Immature Pediculus sp. often found in dejecta.,

5 23, Line 1) long, drawn to same scale as fig. 22,



PLATE n --a'rhe lma R‘habﬂ:ltia of " Imhmms duOdenaIia _Q. _
| " in va:ﬂom Stag'aa . . |

- Fig. 1. R’mﬂy hatqhed embryo.
o » 2.. Rhaditis five days old (in the pre-exual Etage)'.

'y 3. Aboral extremity of a male rhabdltls in earliest state of
? - sexuai differentiation. -

. » 4. Hinder half of & male rhabditis farther advanced.

a. Rudiment of testis.
b, Copulatory spiculm.
" ¢. Intestine,
d. Copulatory bursa.

»w 5. Mature male rhabditis, viewed laterally. -‘

0. Mouth.

a. Anterior bulb.

b. Posterior ditto.

g. Central ganglion.
h. Hepatic cells,

7. Intestine,

[. Lemnisous.
-$,  Testis.

¢. Copulatory bursa.
8. Copulatory spiculs.

» 6. Line representing y5ls” on same scale as preceding
Bgures,

» ¢+« Aboral extremity of mature male rhabditis viewed
vertically. f

» 8. Linerepresenting v53,” on same scale as figure 7.
»e 9. Mouth parts of mature rhahditis.

g. Ganglion cells.
1 | ' p- P apillm-

» 10, Line representing t3l4’ on same scale as figure 9.
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PLATE II1.—Stages of Female Rhgbditis.

‘Fig. 1. Female rhabditis in earliest stage of sexual d1ﬁ'erentmtfﬂni

| y 2 J'Further advanced specimen, the ovary forming a pr{sm-
nent organ, but still histologically indeterminate.

2 3, Abnfa,_l extremity of advanced female rhabditis showing the
blunt extremity of the oviduct containing germs, |

| »» 4., Advanced female rhabditis almost at the end of the process
of depositing her eggs, One embryo has hatched out
within her body. | -
ss» . Middle portion of the same more highly magniﬁeci. g

» 0. Mouth of immature parasitic form from _intestine of
‘monkey. - | -

‘'s» 7. Linerepresenting ;534 on same scale as figures 2, 3, 5.
8. Line representing 5 -1-51}5" on same scale as figures 1 and 4,
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-PLATE IV.—Changes in the Gastro-intestinal Muocosa.

»

Fig. 1. Portion of a vertical section of upper part of lium from
a case of anchylostomiasis, showing the space between
two villi filled up with blood clot, in which is imbedded -
an immature Dockmius (the worm is cut. twice by the
section, so that two sections are seen). At the highest
part of the recess filled with clot, may be seen a deep
erosion of the mucous membrane. x about 40 diams.

, 3. Vert, section mucous membrane of stomach, thickened,
showing the mouths of the tubular glands blocked by a
fibrinous cicatricial layer. x about 200 diams.
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ABSTRACT OF THE REPORT.

SECTION I.—INTRODUCTORY REMARKS, page 1; the word bers-bers has -
been applied to several distinct diseases,.b.: itz want of vernacular
- signification in any language, 1b.; the diseases described originally
by Malcolmson in Madras, and afterwards, by Pekelharing in Achin,
.are alike epidemic peripheral, neuritis, and have no connection with
the ber:-beri of Ceylon and Assam, which are alike anchylostomiasis,
pages 3-7; reference to Leichtenstern’s discoveries in Dr. Kynsey's
panmaphlet on beri-beri of Ceylon pages 7-8. |

SECTION II.—THE GENERAL COURSE AND RESULT OF THE INVESTIGA~
TION, page 9; preparatory measures, ib.; general appearance of kdla-azd»
cases, page 10; temperature in kdla-azdr, page 11; its most prominent
symptom 18 ansemia, th.; points of distinction between the ansmia of
angchylostomiasis and that of malarial cachexia, page 12; discovery of
anehylotomes in a case of kdla-azdr, page 13 ; hostility of the natives to
. European medical treatment, pages 13-14; ine ficiency of native methods -
of cooking prevents recovery, pages 14-15; the disease as seen in infected
villages, page 15; evidence of the prevalence of anchylostemiasis in
kile-azdr villages, page 16; tour in the tea districts, pages 16-17;
negative results of bacteriological investigations, page 18.

SECTION I1L.—THE PREVALENCE OF KALA-AZAR AS JUDGED BY AVAILA-
BLE STATISTICS, page 19; data are scanty, b.; effect on general vital
statistics, pages 19-20; effect on revenue returns, page 21; table of
mortality in kdla-azdr villages, pages 22-25 ; table of villages with a
mortality exceeding 200 per thousand, pages 25-26; table of villages
with mortality from 150 to 200 per thousand, page 26. The distribu~
tion of kdla-azdr is that of a communicable disease, page 27.

SECTION IV.—FACTS RELATING TO THE SPREAD OF K{1,4-AZ4R, page 28.
First apbearance in 1869, medical relief operations 1884, ib. ; appear-
ance in K&mrap, ¢b.; rate of progress of disease, page 29; deductions
from the progress of the disease: ineompatibility of the facts with
the theory of a malarial origin, ib,; instances of Paru and Mali |
page 30 ; table of analyses of water from localities affected with -
azdr and beri-beri, pages 32-37; kdla~azdr not necessarily a tersi:
disease, 38 ; Dr. Russell on the Chaygaon théna, 75.; Dr. P, M. Gupta .,
on communicability of kdla-azdr, page 39; further arguments as to
the non-malarial origin of kdla-azdr, pages 40-41; has never yet
affected Europeans, page 41. | -

SECTION V,—THE SYMPTOMS OF KALA-AZAR AS ILLUSTRATED BY CaseEs,
page 42; cases taken from Dr. Dobson’s reports, pages 43-50 ; Dr. Dobson
on the prevalence of enlarged spleen in apparently healthy subjects, page.
90; cases taken from Mr. Macnaught’s reports, pages 50-55 ; cases taken
trom Mr, Nandi’s reports, pages 56-58 ; cases noted in Charitable Dispen-
sary, auhéti, pages 59-62 ; Deputy Surgeon General Clarke on the pro-
minence of anemia in the symptomology. of kdla-azdr, page 62; Dr.
Borah on symptoms of kala-azdr, ib.; Dr. P. M. Gupta on the symptoms
of kala-azdr, page 63; comments on the cases: the dependence of the.
increased mortality on anchylostomiasis: the inadequacy of malaria to
account for the cases, pages 63-66, | -




(. .SEQEION VI.—~TaE Lire Hisrory oF Tite PARASITE, page 87; early

- .changes in depopits, ¢b.; method of institﬂtiﬁg'*f.iﬂ*lﬁﬁf;ﬂﬂ%:ib.; - period

at which,embryos hatch out, page_ 67 ; measuremhents of ova, by points
of distinction between Dochmius, and other ova found in dejmcta,
- page 70; changes in ova previous to hatchin E out, ib.;.the newly-
born embryo, page 71; encapsuling and ecaloification of embryqs, as
‘recorded by Lutz, a fallacy, page 72; method of examination of ‘eulti- -
vations, pages 72-73 ; the process of ecdysis, page 73; changes in embryos
while still of indeterminate sex, page 74 ; meaning of term rhabditis,
page 75; the development of the male rhabditis, pages 75-78;i the
~development of the female rhabditis, pages 79-80; reproduction of the
rﬁabditig, pages 80-81; experiments with monkeys, pages 81-85;
the "question of encystment of the parasite, pages 83-87 ; duration of
life of the parasite, pages 87-88. | |

_ - SectioN VIL.—EFFECT OF,VARioUS CONDITIONS ON THE LiFE OF THE
FREE STaGE, page.89; effect of tood-supply, b. ; if limited, only a single
genetation is produced, ¢b. ; if fresh supplies are furnished, a large number
of generations ray succeed each other, in the free state, page 90 ; experi-
ment illustrating these points, pages 90-91; infectiveness of soil may
continue indefinitely, page 92; effect of supply -of oxygen, b, ; the rhab-~
dites can only live on the surface, ib.; live but do not lourish in water,
tb.; deprivation of oxygen kills, page 93; experiments illustrative of
this, 46.; influence of moisture, page 94; most favourable degree of,
1b.; can $urvive moderate dessication of some duration, but not chemical
drying, 4b.; the dessicating influence of sun in dry weather is capable
of killing them, 4b.; the bearing of these facts on disinfection and on
the distribution of the disease, influence of heat, page 95; temperatures
exceeding 140°F. kill the rhabdites and ova : influence of chemical agents,
page 96; influence of light, 5.

SECTION VIIL,—THaE METHOD OF INFECTION BY THE PARASITE, page 97 ;
auto-infection by ova impossible, 7b.; infection probably only by rhab-
ditis’ progeny, ¢0.; drinking water an improbable vehicle of ifection,
pages 97-98; infected earth introduced into food is probably the usual
vehicle, pages 99-102; frequent re-infections are probably the rule, page

102 ; danger of infection through the agency of milk, page 103.

SECTION IX,—REMARKS OX THE PATEOLOGY, DIAGNOSIS, AND TREAT-
MENT, &C., OF ANCHYLOSTOMIASIS, page 04 ; importance of early diagnosis
and treatment, <b.; lesions in the stomach, page 105 ; the importance of
dyspepsia in the production of the fatal train of symptoms, page 106;
Cobbold on predisposition in helminthiasis, page 107; Kynsey on the
symptoms of anchylostomiasis, ¢b.; the diagnosis of anchylostomiasis by
microscopic methods, pages 108-109; Coccidia in dejecta of kdla-azdr
patients, pages 109-111; method of searching for expelled parasites,
pages 111-112; the importance of systematic medical inspections of
coolies, pages 112-113; earth-eating, pages 113-115; remarks on treat-
ment, pages 115-120 ; complications of anchylostomiasis, other parasites,
- page 121; Trichocephalus dispar, ib.; Ascaris lumbiricoides, page 123 ;
Ozyures vermicularis, page 124 ; Amphiatmm homanas, ib,; Distoma
crassum, page 125; cestode parasites, 1b.; pedeculi, page 126; intestinal
coccidia, page 127 ; malarial complication, b.; mode of death in anchy-
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" sanitary meastires in anéhylmtqmmsm, b, ; trench latrines, page 130;
' dry earth latrines, pages 131-133; the disinfeetion of infected sites,
- _pages 133-135; purification of drinking-water, pages 135-136; fatility
-~ of medicinal, remedigl, measures, page 136; abstract of, recommenda-"
+ ligne, pages 137-138. o . - -
. SECTION - XI.— ANCHYLOSTOMIASIS 1N TEA-GARDEES, page 139; in
. gardens long on the black list, the cause ig gerrerally anchylostomiasis,
" 4b.; absence of exact statistics as to the prevalence of the diseage, page -’
139; total mortality of gardens, page 140; steady rise in number of
black-listed gardens, page 1415 table illustrating*this, page 1424 wide
diffusion of the disease among garden hands still at work, page 143; -
inetance of Chunsali tea-garden, pages 143-143; the geweral sanitaty
tondition of coolies on tea-gardens, (g) housing, E&ges 143-149, (b)
clothing, page 149, (c) food, pages 149-152; « tha otel system,” page
160, (2) water-supply, page 152, {e} conservancy, paged 153-156, \
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" REPORT ON KALA AZAR AND BERI-BERL

———

I.—INTRODUCTORY REMARKS,

For reasons that will appear in the -sequel, it will Be in
Do Way necessary to enter into” any separate description of
- the maladies indicated by the above popular terms, as the
- main result of the investigation has been to establish their
identity. | .

- It 13 unfortunate that the word ““beri-ber:” should have
acclimatized itself as firmly as it appears to have done
in Assam. I refer of course to its use among Europeans,
because the word is unknown to the other inhabitantg of the
province, whether Assamese, or imported Indiaf The
fact1s that  beri-beri,” the “ kakke” of Japan, “kald-azdr,” and
another word, equally evil-sounding to English - ears, in
popular use in South America, but which I am unable at
present to recall, all may refer to the same disease: while
each has the added disadvantage of being popularly applied
to-any disease that may bear a rough resemblance to what-
ever malady may be the commonest cause of epidemic
.mortality in the particular region affected. - -

The confusion has been greatly enhanced by the efforts
of scientific men, who were conversant with a disease in
8some one country, to identify the malady they had themselves
-observed with diseases of other countries, of which they
had no personal experience, The word “beri-bers,” however,
seems ' to have the widest acceptance, at least. among
Europeans, but it is a curious fact that it has not even the 3+
defence of being in popular use in the vernacular of any part %
of the world." .

- . On this point Dr. John Grant Malcolmson,* who wrote
a prize essay on “beri-bert,” as observed in Madras, more
than fifty years ago, remarks— B

‘“As to the appellation ““ Beri-beri,” it appears to me perfectly unac-
countable how it could ever have crept into such general use as it has, for

* A Practical Essay on the History and Treatment of * beri-beri, " by
Assistant-Surgeon John Grant Maleolmson, Madras Medical Establish-
- ment. Vepery Mission Press, Madras, 1885. o ~

| B
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it is perfoctly unintelligible to the natives. from whom it ig said to have
originated. Though the word ¢ B’hay-ree” does really -mean ‘s - sheep
i the Hindnstani dialect, hnd by repeating it (making allowances for
the orthographical error in persons unacquainted with the language, and
consequently of the* proper sonnd of the word), we may form such a name
ag beri-béri; yet, after the most particular enquirles .on the subject,
I find the natives are totally ignorant of any disease under that title.”

A disease, endemic in Ceylon, “of  somewhat similar
character, came to be called by FEuropean medical men by
the ‘same name, from the supposed identity of the two.
maladies, though, it need hardly - be remarked, the -word
has no more vernacular signification in.Cingalese than -in any
other dialect. This endemic, we now know from Dr. ‘Kynsey's
pamphlet,* is established withotit doubt to be anchylostomiasts,
though it is quite possible that cases belonging to another
category may be found in that island in addition. We ‘hear- |
much too of the ravages of * beri-bers” 1n the Dutch Indies,
but perbaps here with more justice, if we confine the term
to the disease as originally described in Madras. It will
be desirable to refer more fully to this point further on; but
no one’ can, 1° think, compare the descriptions given by
Malcolmsont and Pekelharing,f without being convinced
that they are describing the -same disease; and that this
disease 15 ROt anchylostomiasis, but an entirely distinct malady:.
At the same time I think it more than probable that in both
instances a certain percentage of cases of anchylostomiasis

are to be found. v

I know, from personal observation on coolies freshly
imported thence, that anchylostomiasis does exist, at the
present day, in the northern part at least of the Madras
Presidency, and it is hardly Lkely that the disease is at all
a recent introduction. Indeed, some few of Malcolmson’s
cases appear best referable ta that cause. Onthe other hand,
_ Professor Pekeltharing actually found anchylostomes in a few

cages in Achin. In climatesso favourable to the development
oF the parasite as those of the Madras Presidency and Achih,
the spread of the parasite will be merely a question of the habits
of the natives, and while T doubt if such habits could anywhere

| . Report on Anemmia, or Beri-beri of Ceylon,” by W. R. Kynsey.
Government Press, Colombo, 1877. *

$ Op e, .

t  Recherches sur la nature et la cause du beri-beri et sur les moyens
de le combatire,” par L. A. Pekelharing et C. Winkler, Utrecht, Kremnik
ot fils, 1888. |
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" afford more favourable opportunities -for its propagation than .
in Assam, we well know that the™sanitation of semi-civilized
‘communities is everywhere so backward that, given the
presence of the parasite among such communities, it can

W

hardly fail to find a considerable number of hosts., = *
Again, it seems possible that at any rate some of the cases

included under the name of “ Zakke” in J apan may be exam-
ples of anchylostomiasis. ' |

In “Virchow’s Archiv,,” Vol. XXL, page 290, for 1877,
Wernick wrote a paper on .the Japanese variety of beri-bers,
which, as I gather tl;ﬁm Pekelharing, was devoted to proving
beri-beri to be a pernicious Anemia.  Pekelharing devotes
several pages to demolishing this view, pointing out that ans-
mia 18 by no means a necessary, or even common, symptom of
beri-beri (as he had seen it), never apparently suspecting that
he and Wernick may have_ been observing” two entirely
distinct diseases, and that their differences might be accounted
for by the dissimilarity of what they had to abserve rather
than to errors of observation on either side. Naw, pernicioys
amemia 1s, clinically, by far the most salienf symptom of
anchylostomiasis. . R L

That the disease described by -Malcolmson in: Madras is
identical with that observed by Pekelharing in”"Achin 'is a
matter which hardly admits of doubt. Nothing can. show
this better than to place side by side the cases and symptoms
- recorded by the two authors. TFirst, let us compare’ their

accounts of the symptoms in general. Malcolmson SAY§tne

““ The disease presents sucha variety of symptoms that it will ‘be
inore mstructive to consider them in detail than to attempt any elaborate
general description. It will be sufficient to describe the most remarkable
characters, | ' ‘ |

‘“ It usually commences gradually with a feeling of numbness, sense
- of weight, and slight weakness and stiffness below-the middle of the thighs,
sometimes preceded by muscular pains. There is slight cedema of the
feet and legs, especially along the tibise, often found to come on after the
other symptoms, The walk is unsteady and, tottering, even when the
patient is not aware 8f weakness in the limbs, which are occasionally
tremulous; spasms occur in the calves and soles of the feet, sometimes
becoming general and oceasionally ‘shooting to the chest and larynx,
obstracting respiration and speech. The want of power often rapidly
1ncreases to almost total palsy, especially of the extensor museles, snd in
a fow cascs, the patient, after slight indisposition, suddenly loses the use
of his legs. Rigidity and various painful affections of the nerves accompany
- the paralytic symptoms, and there is sometimes pain along the spine,
commonly at the two Iast lumbar vertebrss, In some eases the diseasge -
goes no further, and n cure is effected ; but more frequently, the nugghness
| B

L %




(4 )%

extends upwards towards .tbe--_g@dﬂmén, there is a_general! sense of lassitude
and aversion to motion, and fhe hands, arms, and chest (and in a few
cuses even the heck and lips) are oradually benumbed. There i3 oppres-

sion and weight at preecordis, dyspneesa on plight exertzon, diffused ‘and

jrregular puleation in the catdifie regipn, and the face and hands are pufly

and mdematous. The patient iq often found dead .in bed, or sinks after
coveral fainting fits or throbbings at the heart; or the cedems rapidly
increases hnd extends up the trank, violent dyspnéed andJdnability to he
down in bed comes o, with anxiety, ¢old sweats, cold extremities,
rapid feeble pulse, urgent thirst, and paitial suppression of urine.

At the commeéncement the urinc is always scanty, of a'deep red colour,

. without cloud or sediment, and possessing very peculiar properties ;In

gome old cases it becomes coplous, turbid, and pale, with & large white
deposit, and is passed with pain from 4n irritable bladder. The stomach
ig irritable in many bad cases, and pain and tenderness in the epigas-
trinm is sometimes complained of ; there is, in & few, pain in the "shdomen,
or a sense of heat 1s diffuscd over~t and the chest. Effusion taltes piace
int6 the'chest, and more rarely into the abdomen, and there are now and
then some signs of inflammation &of the pleurn or bronchi. In the early
stage the pulse may be full, hard, 'and fregnent or little altered ; when the
face is puffy and there is wejght and oppression at the preecordia, it 1s quick,
often irregular, and usually small, although it is occasionally strong.
«Various dyspeptic symptoms occur ; the bowels are often -costive, the
stools green and variously disordered, and the eyes are often tinged yellow,
The skin is rather cold, unless there is pyreuia, which-is often present in
the evening. The disease is;snmétimes fatal in a few hours, buf is often
chronice, and in these the patient is liable to sudden-death, to rapid aggra--
vation of the symptoms, or supervention of new and more formidable ones, .
by which he is soon carried off ; and if ho survives these, he may live for & _
long time bedridden, dropsical, and a true paralytic.” |

Pekellaring gives the generally described; earlier symp-
toms as follows:— 3

« At first a slight ;edema along the crest of tlie tibia, the . face pufly

~ and doughy, diminished motor power in walking or going up stairs, &o.,

-~

paresthetic and anwmsthetic symptoms affecting the lower extremities ;

- palpitation of the heart ; a pulse somewhat accelorated, or perhaps normal

during repose, but which rises to 90---100 on the lcast exertion * * ¥
*» % %  RBepi-beri always commences gradually and without fever, but in -

* & later stage there may occur a sudden exaccrbation of the malady, accon-

panied with fever * * * * *oo* A acute- exacerbation may
bring sbout a sudden termination of the case, from the nerggs of the
heart becoming involved, or become the eanse of dropsicel complications.
Beri-beri does not always commence with cramps, but, during a ocertain
stage, an acute exacerbation affecting a large number of motor nerves
may be accompanied with the phenomena of irritability of the muscles. At
first parasthesia is not a prominent symptom ; but an acute exacerbation
may be accompanied by neuralgic pains, and cauge the terrible suffering
known as anwthesia dolorosa.” "

~ Both authers, too, vemark on the eircumstance . that
residence within an endemic area of some duration 1s necessary
before the disease can definitely manifest itself, and are equally



agreed as ta its depending primarily Ph-nervous lesions. The
comparatively rude methods of clinical,.and pathological
‘investigation available fifty years<ago naturally ~prevented
Malcolmson’s recognizing the peripheral origin of these lesions,
but he describes clearly enough, from advanced cases; lesions
of the spinal cord’and larger nerves, which. we khow now to
be of a secondary character, and entirely. similir-to the
advanced lesions described by Pekelharing. Compare, %too, .

the following two cases, extracted, almost at randomgp one
from each author.

The case 1 extraét” from Malcolmson is reported 'as
follows:— S S L

* James Hicks, Indo-Briton, April 24th, for some time ill of beri-beri ;
limbs cold, moist, and numb; cedema of back and legs, partial logs
of power of lower extremities ; tendoms in hams sometimes contracted,
-and legs are extended with difficulty ; spasme-of calves; urine pale, depositing
earthy phosphates. 26th,—Heat of feet nearly re8tored ; numbnessmuch the
same. 27th— Feot mostly warm, when they sweat they get cold. May 4th—
Liess numbness, and cannot bear the heat of sand in which he has besn
walking at noon for séme days ; coldness of tées and heels only, cold sweat
of forehead. 19th—Legs to-day-cold and covered wyith sweats. Vespero.
Skin very hot all day. Pulse 100." Thertnometer in axilla and palms
of hands 101° between soles of feet, which, like the rest of the henumbed
parts, do not feel hot, 77°, and above the'knees a little higher. Temperature
of the air 89°. Barometer 80. 20th,—Fever left with sweating, Temperature
of axilla and hands 98°, feet 91°, and says they are not so eold as befors,
Temperature of the atmostphere 86°, Barometer 29’ 58°. Hardness of the
flesh over the lower part of calves, and & cold sweating covers the part.
Interpal feeling of heat in right- leg. Says the ‘veins are now getting a
colour from the blood, and that before they were empty.” After this,
while the temperature of the air varied from 89° to 98° (Barometer 29"
48°), the feet were of the same temperature as the air, and the hands 97,° but
when that of the air fell to 88° and it was loaded with sensible moisture,
the feet were at 87° and the hands at 94°.. The .numbness was not
complete, and slight edemsa extended apparently into the interstices of
the museles. In the progress of the case, burning sensations in the feet and
~calves of legs came on, but the surgeon into whose care he passed did not
ascertain the temperature. The arterial action did not seem to have heen
weakened 1n the cold parts, but the colour of the blood in the veins, as far
lala could be judged from that of the vessels, was not of the usual dark
. uﬂ'.’l r . 2

The case extracted from Pekelharing is that reported on_
page 23 of his paper :— |

~ ‘““Mang, aged apparently about 21, born at Batavia, has served for four
monthe as & sailor on board the Hydrograaf, off the island of Onrust.
‘There were several cases of beri-beri on board. He had, never been ill
before. According to his own account, which there is no reason to doubt,
he became ill on 4th December 1887, In a few days his legs became
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swollen ;: next, he experienced an unbearable tingling, but what occasioned
him the greatest suffering was acute pain in the calves, He described this
pain as bewg in the boues. Ip the meauntime moyemept, and especially
- walking, had become difficule. On the 18th *December he was admifted
to hodpital at Batavia. The swelling of the legs diminished rapidly;-the
parmsthetic symptoms lasted a few.days longer; the pain disappeared--as
long as bhe remained. quiet; but re-appeared if he'attempied to walk. KHe
wag not qdite paralysed, and never had been, but his walk $was tottering. -
“ The patient stated thathe had never had any fever, nor had he had
any difffetddy in*obeying the ealls of nature ; he ate, drank, and slept well.-
4 Condition on 81st.December.—The patient is strongly built and mus-
cular, and does not look as’if suffering. There 18- no apparent anmmia or.
blueness of the mucous membranes. He enters with imterest into what
is going on around him, and describes his condition from the commence-
ment of his illhess with eonsiderable vivacity., DPulse 94, rising to 116
after very little exertion, moderately tense; neither sharp mnor dichrotic.
Respiration.26, of #bdominal type, The heart's jmpulse is strong, and can
be made out as fir as the 5th intdgeostal space in the nipple line. The
heart's dullness extends beyond the "left border of the stérnum, but does
not regch the middle lne. 'The sounds of the heart are sonorous, and
pure, with reduplication of the segond sound and intensification of the
pulmonary disastolic seuud. | _ ‘
«No other abnofmBhties could be discovered in either the thoracie
or abdominal organs. “His “face is ‘dotghy and vomewhat pufly, but
does not pit on pressure. - Along the crest of the tibia the skin
pits distinctly, but the anlfle i not wdematous. The pupils act promptly,
and evenly, both to direct light and for convergence. The higher senses are
anaffected. He sees well, hears the tick of a watch at a long distance, and
distinguishes at once between salt and sugar. Organs of motion.—The
muscles are well developed, hard $@ the touch, . Some of them, for example,
those of the calf, are very tender on pressure, and seem to have beecome more
resistant ; when they contract, one meets with ecireumseribed swellings;
mechanically, they were not irritable to the stroke of the percussion hammer.
They present no ideomuscular contraction, B
¢« Most movements, whether active or passive, can be performed.
However, when the patient is on his baclk, he cannot flex the ankle, and
plantar flexion can be casily prevented. ]
s If the patient rigses, considerable locomotor disturbance is observable.
He lifts his foot with difficulty from the ground, raisces 1t high ; he cannot
stand upon one leg, nor raise himself on his toes. If he try to crouch,
he does so clumsily, and is in danger of falling.  When lying on his back
he can bend and extend the trunk, and perform all movements of the upper
extremities, as well as thosc of the eyes, face, and ¢ongue. When
standing with closed eyes, Le totters, but no distinet dicturbance
of musculsr coordination can be niade out. ILiying with the eyes closed,

he can place the toes of one foot on the other knee slowly, but without
« blundering.”

Allowing for the diflerent ways of describing similar facts
incidental to the advance in the methods of medical 1nves-
tization that has taken place during the interval of more than
fifty years which Iras elapsed between the dates at which the
two descriptions were written, I do not think that any one can
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doubt, after reading the above extracts that both authors are
describing the same disease, :

Now, this epidemie affection of the'nerv{mb yystem presents |
not the least similarity “with any thifig met. with in Assam.
Oompare these accounts with the sympt{)ms of anchylostomiasis
as given in Dr. Kynsey's pamphles ¢page- §,. par*a,g"raph 26),
which, being readily accessible to all inferested wr the ~diseases
of Assam [ will not oc cupy IIHHQCESSELI’} space py extTa,@tmg
In the one disease the: prominent- chal“mter 1s paresisy and
an:emia is an after and unessential coniplication ; in the gther,
the leading mnp{mn 18 anmia, a,nd no true pamlysrs ever -
OCCUTS. g - |

, ,

Seelng Lh‘en the confusion that has been caused by the--
use of the w ord, antl the fact.that it has nowhere any ver-
nacular blfnnﬁ(,,:a,hon for the pafient affected, but is used only
by Eumpedna it would, I think, be' m evetry way preferable
to entirely drop the use of the word” and to adopt some

such words as anghy lostomigsis or. palj%ﬁlc angemia for the
beri-beri of Ceylon and Assam, and’spectiiec peripheral neuri-
tis, or endemic palsy for the.disease deseribed by Malcolmson
and Pekelharing in Madras and Achi‘i:lr ‘i"bspi-z_c"tively.

| Before closing these introductory rgmarks, I would wish

to pomt out that, altuated as I am at the time of writing, far
from all medical libr aries, it is quite lmpms;lble for me to do
justice to those who have worked at the question before me, or
to attempt to give any bibliographical references whatever,

I have not .even been able to gain access to Leich-
tenstern’s paper, briefly referred to in Dr. Kynsey's compila-
tion, though it is possible that he may have followed the
rhabdites already described by many previous observers to the
adult condition, in which case much of my work may have
been forestalled by him. However, not having seen the paper,
it was necessary to work out the ‘whole question anew, and
I am necessar 11V ignorant of liow far his results go, or to what
extent they coincide with my own. There must, however, be
some mistake in either the original paper or its translation.
The paragraph to which I refer is to be found near the bottom
of page 52 of Dr. Kynsey's pamphlet, and is worded as
follows :—

« The work of Leichtenstern announces the discovery of a rhabditic
form, the scgments of which hEL‘FE an independent life when separated, and

are able to propagate the species.’
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Now; to speak of the « s&fr-ments of a nemgtode worm,
which 1s hot a segrmented animal iw either the biological or the
~ popular sense of the word, is a zoological -absurdity, as egre-
glous as would be the descrlptmn of a vertebrated moluse or

an elght-legged insect. The description would apply well
enough to a tapeworm, although it would hardly be, strieily
spea,kmg, correct to speak of the proglottides of a cestode as
“gegments,” a term which,.in biology, 1s properly restricted to - .
the extelnally visible somites of. mthmpoda but,  taken as it
stands, the statement is uttrerl} unintelligible. If we substitute
the word * individuals ” for “segments,” and strike out the
words “when sepamteﬂ altmrether "1t becomes not only
dntelligible, but in accordance wmh the facts of the ¢ase as
I .ha.ve Observed them; hut -1t is difficult ta understand
how even the most L&I&lﬁ‘i& tmn&la.tor could make such a
¢ombination of mystakes, unless, 11’ldeed Le mistranslated the
word corresponding to “segments” and, on his own authorlty,
inserted the words ““ when suparated in order to explain it.-

On this account I-have beén much disappointed that, up
to date, my cnrleC;pﬂndent ifi England has not forwarded me
the 01'1{‘:-'111&1 paper. It Is, of course, possible that the note in
question may be =2 translatioh of an abstract originally made
by an unskilled hand;, or may even have passed through
-several hands before assumihg 1its present-form, but, In the
absence of the original, it is difficult to ‘say where the- very
. obvious errors took their origin.

Before coming to Assam, I took the op_portumty of search-
ing for references to beri- beri and anchylostomiasis in a file
of the Medical Record, but came across very few. Those that
I found referred exclusively to cases of beri-bers, which come
under the heading of endemic peripheral neuritis. - My file did
not, however, extend bavL for more than a few years.
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II.—Tur Gexerar, COURSE AND RESULTS OF THE INVESTIGATION,
Leaving the Central Provinces on the st November 1839,
Calcutta was reached on the 4th, Though well provided with
microscopes and microscopical accessories,:I' possessed no
bacteriological plant, apparatus of this kind heing too bulky
to form part of the kit of a medical oflicer engaged 1n his
usual routine work. | ' |

o 1.'-. . ‘
» -

. , i o« ' . »

In view of the fact that the cause of kdla-wzdpr was quite
unkmown while the researches of Pgkelharing .- and. -others
indicated a -bactervial origin for beri-beri, it was clearly
necessary to be provideds with sufficient .bacteriological,
apparatus to start laboratory.work of that kind.- I accord-
ingly obtained permission from Deputy-Surgeon-General C.
P. Costello, r.r.c.8., Sanitary Commissioner of Assam, to hal}:
a sufficient time in Caleutta to procure what might be necess
sary. Apparatus of this kind is of course not kept in the
very limited stocks of the purveygrs: of scientific appliances
in any Indian town, so that it whs necessary to get many of
the requirements made, and Some otler- articles, through the
kindness of the Saperintendent, Dr. Woaqd-Mason, were pur-
chased from the Laboratory of the Indian Museum. T also chose
at the Telegraph Maintenance Company’s establishment a medi-
cal battery, in case I should afterwards require one. The
disease observed by Pekelharving in Achin depends essentially
‘upon nerve lesions, and for its-1nvestigation electrical appara-
tus is absolutely necessary ; but, from what I had already read,
it appeared tolerably certain that the disease described by
him was quite distinct from that known by the same name
in Ceylon and Assam, so that in all probability it
would be unnecessary to spend Government imoney In
the purchase of one. As, however, in ‘no Instance have
cases been met with exhibiting: symptoms pointing in
any way te nervous lesions, it lias never been necessary
to buy the apparatus chosen. While such g¥the articles
were being made .as required personal supervision, I
employed myself in preparing a stock of tubes of culti-
vating media, which I was enabled to do much  more
quickly and easily in Calcutta than could have been done
elsewhere, because there, by the courteous permission of Dr.
Warden, the Chemical Examiner to Government, the resources
of the well-equipped laboratory of the Medical College were

entirely at my disposal.



O:wmﬂ' to “the unavmaable delay so caused, it was nét
until lite i November that I reached ‘Gauhdti, which had been
-mdmated as the best point from whence to commence
opera,mou%, *Here P found a most zealous and obliging
coadjutor in the .person of Dr. Mullane, the Civil SUrgeon,
who not .only set aside for my use a room in the (hspen&ary,
~but found ac ‘commodation ] m. his house for myselt and labora-
tory, but for which, owm.g Yo the_ entire .absence of other
suitable accommodation, it-Would have been yery diflicult to
proreed with the. -:mp.rk at aM, Tlere were five or.six in-
patients in the dispensary sullering from Zdla-azdr, as well as
a daily casual gttendancé of out-patients suffering from the
disease, and the first step was clearly to make a careful exami-
nation of the, cases at my disposal. *

. The greater number- certainly preaented more or less
. promment symptoms ~ of malarial poisoning, but it was’
equally apparent that, in by Iar the larger proportion, the
malarial symptoms were quite madequate to account for
the gravity of the misclaef. » On casually enquiring the history
of a case, thg Jpatmnt would generally say that it had commenced
with ¢ fc,ver and he-had if.off and on for months. On a more
and more close interrogation, however, so as to distinguish true
ague from other maladies, it ﬂenerallv camie out that there had
 been comparatively little grue fever and that, what the patient
really meant was merely that he had been feeling ill for a long
time. There is of course nothing new in this, because everyu
where 1n India, nearly. all disease is ascribed by natives to
“fever,” and it is only by the most patient enquiries as to the
exact qvmp‘rom% actually experienced that one can get any other
history for pine diseases out of ten.

Then, again, most of the cases had more or less enl&rgement
of the ‘;pleen many of them exhibiting a regular ¢ ague cake;”
- but when we rememnber how rare it is in post mortem exami-
nations to find any Indian with a spleen of the nogmal weight,
it will readily be seen that too much 1111p0rt&11f:e shmﬂd not
be attached to-the presence of a symptom which is well nigh
universalf and is by no means ncompatible with fair general
health. .A much enlarged spleen may of course do damage
by 1ts pressure on the other abdominal organs, but otherwise
1t 18 important only as a sign of malarial poisoning. -It is
that poisoning, and not the &plenw enlargement caused by
it, that 1s the cause of malarial cachexia, for we know that the
spleen can be entitelv removed withoat to all anmearance.
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affecting the general health. -Hende 1t'is a mistake to ‘gttach
any great importance to an enlarged spleen, unless ¥s pre-
sence be accompanied by other symptoms of malaxig.” Ttis
a matter of common experience to find men domg their full
day’s work, and quite heakhy to casual examinatién, and yet
having a spleen so large that it may extend down to the iliac
bone and across the middle. ine., Such subjects are in con-
stant danger of death from rugtuve of the organ, caused by
comparatively slight injuriey, kit otherwise do nof appear
much worse ofl than their fellows. [ Indegd, gpleens ag large as
this may be found lidden under the folds of taf covering:sturdy
Banniahs, whom no-one would copsider gachestie. ) |

.-
r -
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Now, the cases in the dispénsary, thqugh.in a i-errit%st&te
of cachexia, save no other evidence.of malarial polsbning
than a vely variable_amount ofs éplehic enlargement. .The
temperature charts, far fromJdorming the well-known malarial
frace, exhibited, as their most marked character, a subnormal
temperature, indicative of a profound” depression of the vital
forces. At first I could not, and would not, beliéve the ther-
mometric observatidns to be correct, but re )efaig__'e.d and care-
ful observations with severat therfiipmetcrs whith were tested
by comparison with {horoughly reliahle instraments of non-
clinical make, showed that this loix;te111'pefat11ré1 was an actual
fact in all advanced cases. D SR

R -
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[ have observed the ‘t-emp'ﬁfamre as low as 94°F,, and this
in cases by no means- absolutely Mgtk - A temperature of
95° rising to 96° in the afternoon ds often persistent for
several days together; stuch low temperatures are almost un-
known except in the case of profound traumatic -shock or in
articulo mortis, and are certainly unknown to persist for any
length of time in any other disease than anchylostomiasis.
This and the profound anmmia were the most marked clinical
characterisjics of the disease with whigh 1 had to deal.

Putting aside cases of ordinary sickness of all sorts,
which were freely brought me as kdla-azdr, this anemia was
the one constant symptom. As has been repeatedly  noted
by previous observers of kdla-azdr, it is the earliest symptom
to appear, and its intensity advances par: passy with the
disease. Its characteristics easily distinguish it from ‘the
ansemia that accompanies malarial cachexia. - In the latter,
anemia is a late and secondary symptom, whereas here 1t
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appears from' the first,”and nearly all of the other symp-
toms. are merely 1its results. Then, again, in the ansmia
of 'malarial cachexia, specially when accompanied by
enlargetl spleen and consequent venous and portal obstruction,
- the conjunittiva, though deficient in blood, is nearly always of
a dirty yellow tint, often accompanied by distinct icterus.
The absolute dead white, rather blueish than yellow, coloration,
met with in the larger proportion of kdla-azdr cases isnever
met . with In uncomplicated malaria. There is something
peculiarly pathognomonic about this appearance of, the con-
Junctivee which, once thoroughly appreciated, is not easily
forgotten. | ’ *

At this time, however, I had no ilea as to what might
be the cause of the symptomns -observed, and, while await-
Ing an opportunity, of making a Ppost-mortem. examination,
proceeded to make a series of cultivation experiments hy
inocylating a considerable series.of .tubes of nutrient jelly
with blood from sevetal patients. "With the exception of a
few tubes, which developsd accidental coloniés of well-known
mildews, &ec., such as will occur in any -such series of
observatiens, these experiments gave entirely negative results,
These observations, and . the fact that none of the cases
showed the least sign of paralysis, or disturbance of sensory
power, clearly showed that, whatever 1t might be, kdla-azdr
}I])a,d no connection with the endemic palsy described by
- Pekelharing under the name of bem-beri. 1 may here
mention that neither .in, kdld-azdy nor ‘in the beri-beri of
coolies have I met with any truly paralytic symptoms
or any trace whatever of nerve lesions. Ilebetude and an
excessive weakness which may simulate paralysis, are of
course the common characteristic of the last stages of these
maladies, as they are in other similar states of low vitality, but
1t would be as erroneous to speak of this _sta,té"___@s;;.pa,raiytic
ag to so characterize the weakness of a man tiy%d -out by
severe exertion, for it depends, not upon any lesions of the
mnervous sysitm, whether central or peripheric, but upon
want of nourishment for brain and mauscle.

After about ten days, the death of one of the in-patients
enabled me to make an autopsy. The examination showed
that the immediate cause of death was an exacerbation of a
state of chronic dysentery from which she had suffered during
the whole of the time she had been under observation. The
other changes were eedema and ascites, ‘excessive anzmia ' of
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~, all tissues, and an obviously thin and watery contlition of the
blood. Inthe duodenum and upper part of the jejunum
“were a number of anchylostomes. In this cage, then, the pri-
mary cause of death was plainly enough agchylostomlasw
and this led me -to examine the dejecta of my. other patients,
and in every instancé enormdus numbers of the ‘ova of the .
parasite were found. A roufrh estimation was made of the -
numbers passed in a few cases by diluting a known weight -
of faxces, and counting the numbet of ova in a small weighed
portion of the diluted material, with'the vesult of fhowing
that the” number passed  daily must often exceed -a million;
Other post-mortem ‘examinations = followed,- and proved
incontestibly that, whatever kdla-azdr might be elsewhere, the
disease so called in Gauhdti was undoubtedly anchylosto—
miasis. Such being the case, my next step was to gain
some prehmmar} fmmlll.atltx, with the. apbéarances of the free
embryonic forms of ~the parasité, and, while still observing
such cases as preaen‘tad themselves at the dispensary,”
gufficient sets of prehmmaw cultivations were instituted to
“ensure the ready recognition of the embryoes wherever they
might then be egcountered. "1t may be well here to anticipate
an GbJectlﬁn whi®h might well be raised, namely, that émbryonic
nematodes of different specles resemble each other so closely
that one might readily confound' rhabditic anchylostomes
with angm[ﬂuim and other nematodes folind commonly enough
in the soil, The characters, however, of the bursa of the male
rhabdites are quite sufficient to dls];mnmsh our species from
any other nematodes hkely to be ‘et with in such situations.
Having made these preparations, I went into camp, proceeding
first to the Chaygaon district, which had been pointed out as
the most favourable base of operations. I visited a large
number of kdla-azdar villages, but was much*disappointed
in the opportunities they offered for clinical observation.
I saw, of course, crowds of cases, but the people could not be
persuade' “to come to the dlapensm} for either treatment or
observation. There is a branch dispensary at Cpaygaon, and
there must be hundreds of cases of kdla-azdr Within a radius
of a couple of miles of the building ; but, i spite of this, only
three or four cases attend daily, and the number of new cases
was quite insignificant; and even if one carried a supply
of medicine with one, 1t was difficult to induce the-sick to ta,ke |
it. They have such a firm belief in the incurability of

f——— e — ERTRNPESES L,

malady, that they are free to confess that even charms and
sacrifices to the gods are quite unavailing.
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~ The-remark recorded by Dr. Dobson of one of his patients
well illustrates the position they take up on this pint.

‘He was trying to persuade an old woman to submit to
treatment by impressing.upon her that kéla-azdr was but neg:
lected fever, the view of the nmlad}, which has hitherto been
universal with the profession..” Replied: she— If I have got
fever 1 shall get well sooner or later anyhﬁiw but if I have
kdlrz -azdr nothing ean cure e, so wwhat is the’ good of bother-
Ing me with medicine ?” From the point of view I take of the
digeaSe, there was-a great deal of.justice in the old lady’s
‘remarks. Nothing that has been hitherto tried has *had any
effect on kdla-azdr, and even thymotis as a rule of no use,
because cases, seldom if ever_come to us sufhciently early to

be relieved' of the parasiteS hefore " they Irave inflicted fatal
damage upon the system.

It is liftle use stopping the drain of blood from the
patient’s veins, when his digestive powers have ‘become 80
utterly wrecked “as to be quite unible to assimilate food to
replace the loss. The inefficiency in advanced "cases of mea-
sures merely directed to expel the %ﬁ‘rasit&s’_"is only too well
known to all tea-garden medical officers; " who have much
experlence in the treatment -of a,nc‘lwlcsstonﬂasm Kven 1n
early cases, they are, [ find; agreed thiat the. efpulsion of the
‘parasites is but the ‘ﬁrat..btep of the treatment, and is effica-
clous ﬂnly as a preparatory measure t careful feeding up
on the ‘“hotel system.” An advanced case rarely recovers,
whateves one.may do. JItis just possible that such cases
might be conducted to recovery, could one place them in
the wards of a London hospital and feed thf;m hourly with
peptonized lqguid nourtshment, but such measures are quite
mmpracticable amongst Indians, whose gaste pI‘EJ‘-lldlCES forbid
thelr touching any food save such as has been prepared by a
caste-fellow, even 1f one had the apphances for providing any-
thing more , suitable. Even in ouy dmpeu&&rzeq the cooking 1s
of the rudest, and, amongst themaelves no native hasthe faintest
notion of siclz.r o GD(‘}lelﬁ“ What 1s food for the healthy
must serve for the sick 11%0, and he who cannot digest half-
cooked dal and 11l cleaned, sodden rice must nece%sarlly die.

In the course of this investigation I must have micro-
scoplcally examined the dejecta of many hundreds of subjects,
sick and lealthy, and nothing impressed me so much as the
inadequacy of native methods of cookery which it brought to
light. The rice 1s commonly so badly cleaned that one ﬁnds

-
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on washing away the finer particles, an enormous quantity

" of whole rice-husks. Now this is a very different matter
Afrom the  comparatively finely-ground - particles of husk to
"tobe found in our own brown bread, yet.even this is so.

irritating that the  afticle has a well- Bnown purgative action.
How much more 1rr1tat1ng then mugt be the unbweken husk
of rice, which 18 more sﬂice{ms than that of any other gram,
and- has extlemel} sharp- pomnts. In the case of dal 1t 1s
common to find 1t passed quite undigested, the ¢cooking having-
quite failed-to soften the grain, wlnch if th{)rourrlﬂv “coeked,
18 one of the most (hgestlble of foads%; In jails, where we piit;
into-practice on a large geale these imperfect native plans of
cookery, which at the best are. only fitted to deal*with small
quantities, this is even gore maxked than -among- the free
population, and is, I strongly suspect, one of the most import-.
ant factors in causing the disproportionate amount of bowel-
complaints found in qurh oqtabhshments

‘However, althaugﬁ Tt was quite 1mp03'51ble to make a
very minute clinical study of the disease, there was no diffi-
culty whatever -aof sat;siymg . oneself of its enormous preva-
lence, for. the.pedple wére ready enough to bring out their
sick and to converse abofit the digease when one 1*131ted them

in their villages; however- unwilling tfley might be to a,dopt_

our methods t}f cure. e LT

By making daily excursions from Chaygaon, a lafrge mtmber
of villages were visited, in some instances half depopulated,”

-in others with only a - few cases, and- while, as will ¥ more

fully pointed out further on, cases of 'sick_ness of all sorts”
were confounded with the epidemic cause of additional
mortality, by the-panic-stricken wvillagers, it soon. became
evident that by far the greater proportion were cases of
anchylostomiasis, ‘and that it was this alone that was respon-
sible for the enhanced mortality. |

.One strongly confirmatory fact was that large numbers
of the ’UlH&fTETS who did not as yet considér ‘;hemseres as
absolutely 111 showed unmistakable symptoms &f the disease,
and, after a little practice, it became easy to pick out from the
group around one, a number of such cases at a glance.

The diagnosis of the disease can only be made a matter of
certainty- by the discovery of the ova of the parasite in the
dejecta, and even this test cannot be conmdered final u11t11 &fter
careful and repeated examinations.
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- Ttwas, of course, impossible to induce the people to bnng
specimens of their deJecta. except in the very small anmber of
cases one met with in hospital. Owing to this, it was found
necessary to test the question of the Prevalence of.ghe digease -
by collecting specimens of the dejectd of the inhabitant§ af
random ; . but as they never go more than a few yards from their
own doors te perfﬂrm the offices of nature, there is no. d.}ﬁ- o
culty whatever in finding specimens, for, filthy as are Indian: -
villages in general, I never clsewhere h.we found the peaple_

- »
80 thoroughly careless in this respect as in Assam.

Close by the housés are always to be found a number of
“small, shallow pits, from which mud has been ifaken for
plastermg the walls, Asthe Assamese has a constitutignal ObJBC-
tion to unnecesqary‘éxeftwn these excavations are neves more
than 10 or 20 yards from the house, and they, are fondof utilizing
them as latrines, forming miniature,* bug. Hortibly oﬁenﬂwe
open cesspits close to the dw’ellmrrs 'Of course, there iy much
fouling of the general surface, ab they will Sften. Féhiles she
gmund absolutely beneath the €aves of theilr huts, .fo. save
themselves going out in the rain, and are too #tterly careless
about the matter to use any one place gystematically, but
these pits are certainly their favourité place for the pumgose.
By examining thus specimens taken at haphazard, it was. often
found that,. in badly-stricken villages, hree speeimens -out of
every four, would contain the ova of the parasite. ~Further, it
was found thét the severity of the outbteak #nd the proportion
of specnnens showing -Ova was generslly propdrtionate. ~#n.
these pits;"in the.swil about the houses (thongh often show-
ing no sighs of recent defilement) in the puddles in the streets,
and in the filthy shallow bhils, T repeatedly diseovéred the
free~or rhabdstis phase of the parasite,in all stages of growth.
Strange to say, however, i only .one. instance has a 4race
of it been discovered in any - specimen:of ostensible drinking
water, and even.this pstance was a doubMul one. The worse
a vﬂlg,ﬂe is affecbed with kdla-azdr the more easy: 18 it to-
discover evidences ef~the prevalence of the parasite.

After some stay in the kdla-azdr districts, I proceeded to
Upper Assam, and visited the-itea-growing dlstrlets where
anchylostammsm has receptly been shawn to be so preva,lent
under the name of beri-ber.

- Notliing here struck me so strongly as t absolute‘”

1dentlty of--the clinical pictures presented by, t3h se cases of | .
acknowledged anchylostomiasis with thoée 1 had- just been .
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seeing so mach of, under the name of-kdla-azdr. Probably, one
of the reasons that has prevented ' the earlier recognition of
their identity is owing to the fact that no one medical officer
has had any very extensive opportunities of observing both
diseases. Godlpdra, e.g., has been continuously under the charge
of Dr. Dobson, but that officer  has never serx:ed in the téa
‘districts, while the tea cultivation about Gauh4ti is too limited
to afford much opportunity of studying the diseases of coolies
to the Civil Surgeon there. Surgeon-Major Borah, on the ether’
hand, has had comparatwely httle 0pp0rtun1ty of observmg

kala—am,r
Owing to the very extenawe drama é Operations that

have beew.carried out on the level tea land& in the Lakhimpur.
distriét, the malariousness* of the localities inhabited by the
garden coolies must necessarily have been much diminished,
and they-are mluch less obnoxious, in this respect, than any part
of either Kdmrip or Godlpara; and for this reason, alike among
the victimg of anchy-loatonnams “and among the apparently
healthy, enlargement of the spleen is much less commonly met.
with, Nevertheless, it is easy 4o find numbers of cases, whicki’
- exhibit as large spleens combined wjth anchylostomlasm as

in the worst cases of kdla-azdr, and no one; in these cases,
appeared to consider the malarlal comphcatmn as of other

than secondary impdrtance.
Probably,. we shall never hear of" kdla-azdr in the tea

districts about Lakhimpur, because the cases will be at once:
identified, arfd it will be. said that beri-beri- has  spread to
- the mdigenous population; d¥, indeed, it elready Ead, in*the
instance of some villages near ler'ﬁga.rh For. the ganfe reagon,
when anchylostomiasis appéars in the tea-gardens of-the
Kémrup district, it will be called, not beri-beri but -kdla-azdr,*
and, as in that dlstmct the deep drainage cuttings found in
‘the tea—gardens about D1brugarh are not required, these will -
no doubt be found to possess as large apyoportion of enlaxgem
spleens as is,found among the ordinary population. -—
What I found most noticeable in my tour jp~he tea dis-
tricts was that, while a great deal of money had been spent
upon improving watér-supply, the provision of suitable lines,
and other sanitary pﬂects the Jnatter- of eonservancy 'was

* Tt 1s a eurious eircutnstance that since the above lines were wn—ttem,
the forecast therein made hag proved to be & true one in the instance of the

Chunsali tea-garden near Getkiti, where, though the management re-
‘turned the murtahty a8 due to:~ anmmis ;” the Civil Surgeon describes the
outbreak as ¢ kdla-azdr,” exactly like that met with in the ﬂlﬂtnut vide

"Bection XI.
/ o | C
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everywhere entirely neglected. It further appeared that,
while these improvements have undoubtedly resulted in a con-
siderable improvement in general health, as far as-anchylosto-
miasis is concerned, they seem to have been generally ineffec-
tual. These tours, including a weék’s visit to the immigra-
tion depdts at Dhubri, which resulted in the discovery that the
‘disease is already present in 2§ per cent. of the newly-arrived
immigrants, occupied my time fully until the end of March.
Having thus satisfied myself that, in both diseases, the
mortality was alike due to anchylostomiasis, my duty clearly
resolved itself Into making -a careful investigation of " the.
‘life-history arld method of infection of the parasite. A great
deal was already known, but mahny points were still doubttul,
miore especially it Was important to ascertain the best way
of destroying the infective embrﬁns. L
"~ This task has occupied.the greater part of my time
during the remainder of the period, but another, and very
tedious, business was the systematic examination of the
pathological material that had been collected. With the view
of supplementing the cultivation experiments made with the
blood of kdla-azdr patients, and which gave purely negative
results, I made and examined, under a high power, immersion
objective, many hundreds of sections of the organs of the
~ subjects of post-mortem examination. These sections were
stained in every possible way likely to reveal the presence of
bacteria, but without bringing to light anything specific, though,
in cases that had died of lung complications, I found the .now
often described cocci, and made some other observations of a
similar character. Had any specific bacterium been present, 1t
could scarcely have escaped notice. The greater part of each
day,Hor dvet two months, was occupied in this work, so that

the €xamination was in o sense perfunctory. |
This result forms a strong piece of negative evidence 1n
favour of the view that anchylostomiasis is the one and only
causa. of the enmhanced mortality, for nearly all epidemic
diseases Ha= one by one been shown to be due to the action
of parasitic organisms, vegetable and animal, and, where the
cause cannot be shown to be due to the action of vegetable
parasites (bacteria), the probability must be in the direction of
an animal parasite, so that, wherever we meet with an epide-
mic of hitherto unknown character, we may fairly expect.to

be able to refer it to one or the other category.

" The examination of old records, and the preparation of

this report have also necessarily occupied a considerable time.
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HL—THE PrevALENCE oF Kdla-azdr As Jubpgmp By
AVAILABLE STATISTICS.

That the mortality from kald-azdr has been very seri:)us, |
18 a matter about which there can be no doubt, but unforty-
nately, it is quite impossible to"gair any exact, idea of the °
absolute number of deaths it has caused. It 15 certain that it
has, In many cases, nearly depopulated whole villages, and
caused such panic among the sarvivors that they have fled and
left the place entirely abandoned. ~ Several places were pointed
out to me during my tour in the Chhaygaon district, where,
In some instances, the ruined hahitations of families, which
had been practically exterminated by 1t, exceeded the number
still inhabited. In such instances, enquiries among the sur-"
viving inhabitants” would generally elicit the tale that most of
the inhabisants of these ruined houses™had died, and that the
one or two survivors had taken to flicht, It would not be
difficult to collect from the reports of district offofals a
number of such instances, but their collection could serve no
useful purpose, as we should be still as much as ever in the
dark as to the extent of the prevalence of the disease.

sy

~The provincial vital statistics throw no light on %he
subject.” Taking the Kamrap district as the, best for otir.
purpose, because kdla-azdr has only appeared within its limiis
during the last few vears, one would expect to,find the annual.
mortality for these years markedly inereased ; but, whatever
be the extent of the fatality, it does not show itself in, the
-returns. - During 1889, the tota] mortality of the Kdmrip distgjet
per mille was *27-20, which ig only 0-29 per malle-t excess
of the average death-rate of the preceding fivE years, an.
amount well within the ordinary limits of annual varia-
tion, as may be sgeen by an inspection of the annexed
table, which gives the death-rate for each year from 1882
inclusive, during which period the conditions and efhciency
of registration has been fairly uniform. The birth-rates are
~also given, as the proportion they bear to the death-rates
gives one a rough test of the comparative efficiency of
 registration during the years in question ;— , |

C
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| M ortality of the Kamrip district from'1 882—8&3.

e e—————————————————————— e e P R

Total death- ;{ Total birth-
. Year, | rate  per| rate  per

mille, mille,
1889 ... 27-20 21-68
1888 - ... 27-64 23-18
1887 ... e 22-88 24-27
1886 ... T 2918 - 358:02
i885 ... vern 2759 25:00
1884 ... ) e 27-39 - 95
1888 ... ver et i 25-60 22-60
1882 | ... e R 32-88 27-65

i

L

-

The great annual fluctuations, and their capricious rela-
tionship to the birth-rate indicate of course that registration
is as yet in its infancy in Assam, a fact which indeed is ad-
tiitted, and adverted to, in each suceessive annual report. Still,
however defective registration may be, and however mislead-
ing as a measure of absolute mortality, the figures must have

some comparative value; and strongly suggest the conclusion
that the mortality from kdla-azdr has been somewhat exagge-

rated. ﬁ .

-

We hear nothing of kdla-azdr in the Kamruap district up to
the'year 1884. -Then, creeping gradually up through the Godl-
para district, kdla-azdr first appeared In Kdmrip in 1885, and,
since then, has spread thiroygh the whole district, and 1s now
commencing to attack that of Nowgong. In spite of this, there is
no marked jsicrease in the registered mortality. The year 1886 _.
has, it 18 true, a mortality - considerably higher than 1885, but
this is followed by a year of abnormally low mortality, in spise
of the fmg\;gat reports show that kdla-azdr was steadily on the
increase. ‘vne years 1888 and 1889 again return closely to

~ the average of preceding years.

In the Godlpara district, the death-rate has always been
higher than in Kdmrip, a fact accounted for, in successive
annual reports, as due to mareeflicient registration, but the
appearance of kdla-azdr is so nearly ¢oinciflent with the in-
troduction of an improved System of registration that the
figures are valueless for our purpose. -
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The fagt appegrs to be that kdla-azar enhances th
sick rate more than of mortality, As to the number of sick, we
have no direct means of judging, but it must be very large, as is |
shown by the serious decrease in the revenue of the affected
districts, owing to a considerable area having fallen out of

cultivation from want of hands to till 1it.

A man, so ill as to be unfit to work, is just as unable- to
cultivate the land as a dead man, so that no doubt incapacity
as well as death accounts for a shage of this abandonment
of' cultivation, and may explain why 1t 1s that the revenue
returns are so much more affectet]l than the vital statistics.

During the past year, in the district of Kémruap alone,
the falling off in the revenue attributed to kdla-azdr, amounted
to Bs. 12,896, and as the separate holdings are as a rule very
small, few paying more than-a few rupees per annum, this must
represent mary hundreds of faniilies either dispersed, or so
diminished by sickness and denth as to be unable to cultivate
the laid they had hitherto held. While, however, the in-
creased mortality has not been sufficient, at apy rate in
Kamrap, to make its mark in the very imperfect yital
statistics of the whole district, there can be no doubt that, in
individual wvillages the increase has been so enormous as
to attain a -truly pestilential character. The fact 1s that
the distribution of the disease is extremely capricious, while the
individual outhreaks are sharply circumscribed; one village
being decimated, while another, close by it, remains unaflected,
but, wherever the disease makes its appearan®e, in the course
of a few months, large numbers of people are -attacked, and
“the mortality of the place is enormoysly incréased. This is

illustrafed by a table, prepared in 18%4, by the Civil Surgeon, -
Dhubri, in which an approximation to the mortality from Zdla-
azdr is obtained by tabulating the recorded mprtality from
S fever ” in the affected district. TIn the registers, all cages of
kila-azdr are of course included under this term, and it*is
_ well to remember that, in Indian vital statistic‘?e(theming
really stands for nearly all diseases except bowWel-complaints,
violent deaths, small-pox, and the small percentage of -cases
seen by medical officers. When tested by actual medical
investigation, as I have seen done in the Central Provinces, the
number actually due to malarial fever is found to forii a
comparatively insignificant pefcentage of the whole, but, as
a general rule, in all parts of India, somewhat the larger half
of all deaths recorded will be found to be included under this
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very elast_ic heading. Now the probable (not the recorded}
mortality of the Godlpdra district may®be takén as nearly
50 per ahnum per mulle, and we shall not be far wrong if -we

per mille of this total are cases which would.

ordinarily be returned upder the head of “fever,” so that any
excess over this number in any given village may fairly be

ascribed to the epidemic.

In *the above-mentioned table, re- .

produced below, Dr. Dobson gives the population and numbeérs
of death from fever 1n 266 villages.

"
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Name of village. g i E E
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Rangjuli Outpost. N
)
Amijonga .eienen b83 | 20| 34
Pulana Chita......... 440 | 11} 25
Kakomapura ......... | 183 [ 11 )
Rangpur..ccceeennanes g1 | 10 109
K ashumario ,........ 232 | 200 86
Bangpura ....... ...} 257 | 15] 58
Shupuku ............ | 375+ 10| 26
Shilabania sve.vveees | 137 | 10] 73
- Dorakpera ....coueeee. 139 1 16; 115
Chortnureo, v eeneas. 180 | 22y 122
Allibario .iceeveneis 376 | 247 63
Kamarpotta ......... 734, bBI} 69
Budanang ...eiveees, 896 | 46] 51
Darrangeeri ......... | 3397 | 284| &3
Rangjooho............ 3,497 | 3261 93
Rahamaheo ........ 486 | 42, 86
Bhomrapather ...... 91 1 11 120
Rangpather ......... 111 | 111 99
Kutakoothea ........, [ 1,806 | 72! "39
Dhikdhok ............ 388 g, 23
Deegboho ..,.eceeee. [ 1,280 & 19 14
Pipmebareo ......% § 970 | 35f 36
Maoang ....covvvennens 1,302 | 63) 48
Lﬁij:éheaharm .1‘;343 ‘ 4? 367
maga cunres 70 2 4
Amhumfh 598 | 27| 45 ¢
Katalmooree ......... 55 | 14} 25
Gatiapara ....qee0000 498 | 25} 5O
Arimarl ...iceceeen .
%gnhar}i Khamar . 286 | of 19
ontola..c.ceennnes
Gora Chatka ...... } 94 19 29
Bamoonigao ... p 400 | 15 37
Tipnar .cicevniee 680 | 321 47
Potpara cccvvveiininnn 1,203 | 47 36

|
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Nawme of village. E. = T.:-: E
2 . 5] &
oD 2 -
Rangjuli Ouit- .
post.~—{Concluded.) _
Fakirp®ra# «o.ovcenaes 313 ) 15 47
Khootabhario ....coe. | 459 22 48
Ambareobeeman ., 333 1 13| 39
Khakapara...cosusaees 299 | 17, 56
Masalam ............ 4556 | 18| 35
Ghillabario  ......... 550 | 14 25
Shikajooho ......... 1,123 | 78] 69
Maniskpur............ 699 8 11
Sachapanea ........ 528 9 17
Deulgooree ... .....] 552 | 59| 106
Kharashinook ...... b83 ‘- 46| T8
Chakbaree ..cm...... .es 10] ..
Salpara Ouipost, ‘
Mandalgram ......... 741 | 1351 182-1
Ulortala ceavvvivecnnnea | 655 | 400 61-06
Kharaoramm  T4ald- | 805 | 40| 496
harec.
K hamarshialmarie... 49 | o4 816
Damrah ...........c.00. 282 | 331172
Hapangeeree......... | 557 | 39 .70:01
Hadeerampara ..... b7t bl 87T
Rangchee ............| 136 8 588
Ghorapota .vveees aees 168 | 21 125
Uporparah .ccovvueenaa | 189 7 3703
Habanipara Bongao| 90 | 261368
Bamonpanie Khata.| 184 9N 409
Khamarie .coiocicis, 138 | 19(137-6
Bambooputa eceserss 117 | 12|102-5
Borapather ......... 268 | 21! 783
Chemipeareo .oeue.e.. | 219 1 50| 228-3
Bakharpara ...,... 66 6] 909
Dainrahat ....., o 345 9t 26:08
Boralumpara ....eeeen {| 143 . 20{ 139'8
Hattbanda .evveenae, 314 4 2-11
Changmareo ..... v | 233 3 1208 °
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Salpara Out- Salmara Station.— A
post. —{Gnnﬂluded ) (Continued.) | |
Bogalamarie, Khae- [ 415 3 47| 987 Shimlabari {I. ... 117 [ 1 8
repara, Rupaah ... .coevveennnn | 2271 914 39
Badershee ..oveeenns vt 154 1 11 714 § Uzarparah .......oveu 49 % 9| 183
KRarapara .coeeeene o | 142 | 26| 18309 1 Kirtonpura ......... . 90 J 5 55
Balpara .ovvveieenness 380 | 4611182 Bezupsara ..occies.eee Yooy 6 60
Falpanee......... 59 3| 508 | “Haldibari .....ceure.. 12b | 6 48
Guruah ..ieevieennnnne 565 9 159 Kaltapara ...ce..u... | =54 [ 10 ] 185
Batapara....covven.ee. Narabhita ....... 63 | 2 31
Boramatith ........ 154 | 29/188:3 | Rokila ........ ...... 1,095 | 18 16
Hatimara ...ocoeenens 360 | 36| 100 Nomborpara ......... 373 | 13| 34
Pepiraphar ......... 61 | 17)2786 Tainbulbari ......... 531 1 16
Pidfén Poozahori-| 7531 55 7304 | Rangapaneer.........! 382 | 11 28
parah. Lengtisingsa ......... 1,408 | 36 25
Arpimari .o, iecveenes 265 | 10} 377 Noah Shasroh Be- 39| 1 25
Ashu Churee ........ | 136 ] (7~ 514 joypur.
Chamgiapara ...... _ 40 1125 Margao ..ccovviininnne 321 1 31
Shonan Doobi ...... 179 | 51| 2849 Golara ..o 90 | 2 22
Shiaine ....c.covvsen 203 | 5 1706 | Tilpukhri ........... 206 | 3| 14
Kishnal héat ......... 142 1l 704 | Anishury 111 | 9| -#1
Kouripara ..oevvecens 71 6l 845 Peradhora ......couuus 489 | 20 § - 40
Ehokan .iccaierranenss 559 4 71 Dumuarial ..ceceeewnee | 776 | 10 12
Chinapara vceeeennses 219 { 15| 684 Kbudro Narikola .. 2291 4§ 17
Belpara .vvicenneens oo 178 § 18] 1011 Jolakhara .....eevses 197 | 10 50
Kashpara «...coouveas 59 4] 677 [ Dholagao ....ceceiens 844 | 21 24
Nokshar,,c.coeoiininas 82 1 131219 Damorshurie ...... 135 9 66
Yora ... ... 228 | 462017 Boragirigao e | 273 [ 191 69
Earkahchachapam 257 | 10| 389 Nodipori o | 2721 b 18 .
Barigram ......cooe 166 | 32{ 1927 ATINATA. . et ierrres | 131§ 10 76
DAMAN tivecevsncrsnns 217 | 70: 322 Bora Narikobe ....i. {1,066 | 41 38
Ning Yanee ......... 369 | 13, 362 Rohunarie. cieeseess 1 805 T4 41
Nahadon ...eceeninn 196 23 1173 | Sonamoobe ..ecveees 333 33 99
Dhatgram, ....eeceees 240 | 14' 583 Malaygorh.ceieiseeese | 287 | 13 45
Khoruapura ......... 28 4 1428 Jhitkibario ......;.| 194 ] 1 5
- Kailumostra .... .... 87 | 1111264 Pochamiah ......... 651 | 21 |, 32
Sardarpara......ce.e... 246 | 36)146:3 Hooramam ......... 3 H 14
Sianmari Jonaimari | 239 | 38/ 1589 Charupooniah ...... 200 | 16 78
Daboho .cc.ociiiuinsn. 446 9 201 Jaldhapara . ...... 64 | 7 109
Nananonubasa ...... 279 | 33|118-2 Clsakro Bhum ...... 381 1 26
Degohe cvieenvec.te.. | 202 9] 308 Kakoijala ..ccivvivnen | 1 962 413
Shatknatu ... 429 | 19, 442 uchea Kata ...... 26 52
Ranasara ......... . 99 5 50 Shiporphila ......... 792 29 [ 36
Odeahpara ......... 128 | 16]125 Sikkagao .coveenveen | 920 1 42 80
Dolatgao ceeenen | 14T | 24 32
Salmara Station. Birjhara .oveessveenns 1,701 | 50 29
Boshongao.....cc... 785 | 34 43
Ghoramara «....ee.. 268 | 10| 37 Mulagao..ccceniens ] 881 [ 24 27
Shimlabart -......... 52 4 76 Bongaigao...ceeennse 956 1 16§ 16
- Bara Ghoriah ...... 327 8 24 MuJgas eecrsenerseans 503 | 14 27
Chaklapara .........| 140 I 7 Bamongao ...coveeeans | 273 | 19 69
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Madaleemari ...... 144 | 2 13 Singimara coveeveseene | 667 | 200 - 37
Khongdon ueee... 936 | 21| 89 | Bhootkoori o714 | 8l 33
Kali Doba ........ e | 2564111 43 Sakh Chor ccvveeneen. 111 | 10
Chakepara cvieeesens 1,600 § 63| -43 Shonkorkhola ...... 1,144 | 45 39
Khokorpura .ce..... | 768 | 30 39 hozngbhitu .....,... 291 | 11y 38
Bhalmara ............ 1,116 | 47 42 Bashbari ... ......... 1,351 | 92 63 -
Deohaity 1,411 | 42 29 RewanZao...iuen. 523 | 53] 101
Tulonga..ceaiarenensas | 390 | 13 33 Bashigao .ieeeveennn (1,057 | 23] 21
Choutaki ............ 541 | 18 7 33 Dhontola .iievnnieasn 282 | 14, 49
Dompara ..eliarses 2101 6 29 Barnipari ..iecuu oo | 104 | 2/ 19
Balubario ............ 168 | 14 83 Bazikpara ..oeecvanns 246 { 22| 89
Chandaparah ......... K6 | 3 53 Poschagao..icceeeenen | 882 1 24 27
Chukanii.ieenenes 24 | 2 83 Paknabari ...veeeeeens ;| 299 4, 13
Mamarpara ........ 120 | 28 { 233 Kaetpara - ...ccennees. 3157 24 176
Pakhru (Fhoort ...... 107 | 1 Shakhotiegram ...... | 861 | 82 87
Jogughopa ........ 729 | 34 Napatpara ....eeeees. | 215 1 4
Kakoitaree ......... 666 | 28 Tanglamar ...cvee | oes 1) ..
Udashirlitta ......... 112 | 8 Sheejurgan... wevecess 1 ..
Chalondapura ...... 1,669 | 65 Chablechira ...sees.. 1/ ..
Katushbari ......... 777 | 36 :
Bagrabari ... .coecsee 270 t 14 Glodlpdra Station. .

- Udobi.civveeernancannas 164 4 ;
Boalmari ............ 149 § 12 Garkuta | 143 1 7
Kerkhabann ......... 374 { 18 Falpanee .......... i 178 8 44
Khoragao ..veeeeeee | 848 | 31 Kokonga .cieecevves 539 | 31 57
Alloknagar ......... 109 | 16 | 137 Kukorta ..oces uviens 348 | 14| 40
Chappara ...aeeenesee | 130 | 19 1 146 Karipara ...es-.eee.. 1,202 | 44] o 36
Kainmario s.veeen.. 60 | 2 33 Lalubarie ..cc..ee.oae | 216 | 35] 162
Balapara .....c.eeee 340 | .l 32 Tongabari ... 1,241 i 8
Koriagao ..evvvverens “19 ] 1 8 | Bbozmahi.....cerun. | 433 8 18
Birpara ......qopeeeh | 208 11 4 Thalpara . .... 137 | 15| 159
Amshoores .,....... 580 | 44 75 Bam®hpara ....o... v
Shoorirmukha ...... 91 | 1 11 Nowhata ....ooveeeis 191 1 b

Kheloorapara ®,,... 52 | 1 19 Baraparamatia ...... 202 1 4
Baripookhoori ...... 433 | 51 | 117 | Jugupara ee.ceene.? 79 71 88
Bongao ... ceorceeras 100 ¢ 4 40) Manikpore...... evaes 176 | 28| 109
Neemagao cvuieieee ., 141 | 11 78" | Dhandipara ......... 97 71 72
Barakhita .o zme.... | 519 | 29 | 55 | Bhalakhamar ... 350 | 117 30
Beziemari .vivvvveses ~ 204 | 4 19 Khalmohora ......... 117 { 26; 222
Talshurie ..ceeceninen | 266§ 13 50 Boramohara ...... ., 485 { 39 80
Modobeegao.,...tvres., 560 | 17 29 Bhakorbhita .cccueee 310 3 9
Raghoonandanpur . | 856 [ 39 45 Poncha Raton ...... 112 1 9
Bal Bart ..coiieee anees 353 | 9 25 Makorie sivaieiissiases 181 2, 11
Kasharpara ......... | 263 | 12 45 Khorboza .c...... ... 85 1F 11
Bhishnoopur ......... 835 | 44 52 Bhahekdabi ......... 458 | 200 43
Borakhola .eceese +ove 601 41 66 | Doshakatol ......... 713 | 10| 14
Kumsakuta ......... 78| 1| 12 Rohatie siicaviaisecnss 1,102 | 49 44
Ghihishoorio civeeee. | 761 | 49 64 Garmari  .iiciecrenes 8.3 98

—
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Bhardobi .eesescsnces 84| 42| 500 Mornai ...c.iveennnens 836 | 81 {*. 96
Bhéinlifola .........| 548 3 5 Dalgao ..eecievoviinen 636 | 21 33
Balipira .eceaienonn | 223 4 17 Bagooah ............ 1224 11 90-.
Bhatorpara ......... 349 2 5 | Bakaitari ..c.eeehee.. 1,169 1 49 1 41"
TakOr® weeerrennenns | 492 | 32|  65% | Badur Chor ......... 624 1 24y 38
Bhukpara .....oeveen. 751 | 30{ 39 _ | Hadagram..........., 502 | 30 59
Dakoidol  Teriko-§ 263 | 53] 210 ] Mozkubi.............o | 307 } 11 35
riahparah. ' Rekheshuhi .........] 106712 | 113
Doreemornal ...... 694 | seu [ wre Aoorkakuchee ...... 506 | 14 20 -
Dobola  ..evee... o 964 { 61 30 Kokorin ...... eoveees 164 | T 42
- Gaobari e ' 303 [ .on | srvens |
ey ' -

The total population of the vijlages included in this table
is 117,912, and the number of recorded deaths 5,848, equal to
49-1 per mille. Subtracting from this the 28 per mille as-
sumed as the normal proportion of deaths recorded as “fever,”
we are left with a mortality of 21°1 per thousand, equivalent to
2,488 deaths, due to some unusual cause, in a single year, and
that in- only a portion of the Godlpara district. As may be
seen, in forming this estimate, all tendency to arrive at an
exaggerated estimate has been avoided by taking the recorded
mortality from “fevers” as being exact, while assuming the
normal mortality of the district to be censidgrably above that
recorded ; but, in spite of this precaution, the rates from:
individual villages are sortething appallifg, as will be seen from
the selection from the preceding table given below :(— |

List of villages in Kila-azdr stricken portions of the Godlpara distriet in

which the mormality from * Fever ' alone exceeded 200 per IhﬂuWSEf -.
S . ﬁ.j
: = -
.= Deaths | 5 E
Name of village. ;.; from % S
2. fever. | & Eﬁ |
e e
Champeani 219 50 | 298'8
Reperaghor 61 17 l 2786
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Name of villages, | Population, D%ﬁfﬂf ﬂm. M&iﬁﬁid?w
Shoran Dubi " 179 61 - 284'9
Jira ' ver 228 46 201-7
Daman . 217 70 - 822'5
Mamarpara - 120 28 288
Khal Moharer 117 26 2929
Bhardoli . 84 42 800
Dakaidol (Jarporlahpara) ... 263 58 201

Avergges 1488 88'3 267

Last of villages in which the mortality from * fever” alone exceeded 150 per
thousand 1n 1888 in Godlpara.

F

Name of village, Population. Dea.fiizri:r o Mfﬁ:ﬁgg dlf?lf
Mandagrain - 741 185 182-1
Kharapara e | ® 142 26 183:09
Boramatiah ves 154 29 188:3
Bangrain 166 - 82 192-7
Senamari Jonaimari 239 88 1589

-Azarpara ’ . 49 9 188
Kallapara ‘oo 54 10 1852
Lalabario 216 35 162
Manikpur 176 28 159
Averages 215-2 880 1765

—i

There is no -pafticular reason to believe that similar
statistics for the present year would exhibit any great change .
from those obtained six years ago, but, at any rate, no im-
provement can be expected, as there cannot be the least doubt
thiat $he-digease is now far more widely spread thas it was in
1884, so that~ench a list would now probably exhibit an even
larger proportion of villages with heavy mortalities. At any
rate, no more recent statistics are available.,

A glance at the above tables will show one notable point.
This 1s that, with but one exception, the villages thus remark-
able for so pestilential a’mortality are of small size, and the
worst instances occur in very small villages. On the assumps
tion that the disease producing this mortality is communicated
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-, rom man to man, this can be easily understood. A village,
e.g., such as' Bhardoki, where half the entire original popula-
tion of 84 souls died in this one year, would consist of but two
or ‘three families, in the Indian sense of the word; in other
words, the inhabitants would be in clgs® and constant associa-
tion; .and the high mortality, assuming the deeply-seated
popular convietion of the communicability of the disetise to be
well founded, would be inevitable. S
Thus, the average population of the villages having a mor-

- tality of over 200 per thousandsis 148, that of the villages"with
mortalities between 150 and 200 per thousand is 215, while the
average population of the whole numberof villages, of all
mortalities 1s 443. It seems to me that it is impossible to explain’
this fact, save on the assumption of communicability, for it is
perfectly inexphcable that malarjal poisoning, or any other non-
communicable malady should thus single out the small villages
for a disproportionately large mortality, scattered as they are,
“gmongst the large ones, over all parts of the affected district ; for
the number of small villages exhibiting exceptionally high
rates of mortality 1s too large to admit of the explanation of
1ts being due to the fallacy of drawing statistical ratios from a
small number of data.. Thus, the deductions derivable from
such statistics as are availablesall point to the conclusion that,
whatever it may be, kdla-azdr is a disease which affects intense-
ly scattered local centres. That while the mortality of such-
places 18 so serious as to cause a widely-spread and well jus-
tified panic, the total number affected, while sufficient to render
unfit for work a number adequate to seriously affect the reve-
nue of the aflected districts, is yet insuflicient to make any
distinct mark on the vital statistics of large areas, even when
they are as seriously affetted as the Kamrup district is at
present. Finally, the distribution of the ifalady points strongly
to the conclusion that kdla-azdr is a communicable disease.
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" IV.—FACTS RELATING TO THE SPREAD oF KA1A-AZ4R.

- In Appendix A to the Annual Sanitary Report of Asgsdm .

for 1882, Dr. Clarke, the then Sanitary Commissioner, gives:
- A-short abstract of what was then known as to kdla-azdr. Ac-

cording t9-this report, the disease had attracted attention as far

back asthe year 1869, and appears to have been, up to the.

date of the report, confined to the Géro Hills and those por-
- tions-of the Godlpdra district berdering on them. During the

next three years, it spread widely through the Godlpdra district,

affecting first those portions nearest the Géro Hills, and gra-

dually spreading till almost the- whole district became dotted
with affected villages. In 1884, the disease became s6 serious

& matter, in this district, that Government organized special

measures of medical relief, by starting dispensaries at several

suitable centres, and employing a number of medical subordi-

nates to travel about and visit the people at their houses, ~

Accounts of these operations figurein several succeeding reports,
but they appear to have been attended with but little success.
This was mainly owing to the difficulty of inducing the people
to submit to European medical treatment, and their impatience
for an immediate cure eveng when persuaded to give our
methods a trial. ‘They expected to be cured by a single dose

-of medicine, and seldom could be induced to take a second. The

disease being a very chronic one, no method of treatment

--could be expected to yield any appreciable results at once, and

lhave found that the same difficulty exists at the present day.
The treatment, however, was entirely"devoted to combatting
malaria, and hence, from the point of view of the disease deve-
loped in the prevent investigation, it is by no means surprising
that success was so- wanting, as it would only be in cases of
true malarfil cachexia, such as are always to be abundantly
found 1n Assam, that success could be expected. In such
cases, no doubt, considerable good was effected, but, for all

. practasl _purposes, the spread of the disease wac in no way -

affected by the, relief operations.

™ Y il
L w L.

In the sanitary report of the-Kéﬁi*"ﬁﬁdiéﬁﬁctﬁM 1886,

‘we find Dr. Mullane noting the appearance of ‘the disetise.in

the western portion .of his district, where it marches with'the
Godlpara district, and year by year we find the Civil Sur-
geons of Kamrup speaking in stronger and stronger language .
of the ravages caused by the disease. In 1888 the disease



()
had become most serious in Chaygaon, 30 miles from Gauhati,
having taken, as is remarked by Mr. A. C. Campbell, the Deputy- -
Commuissioner of the district, in his comnfents on Dr. Borah's
annual report for 1888, four years to travel 36 miles, and during
the latter part of this year, and during 1889, cases began to ap-
pearin Gauhdtiitself. At present it is undoibtedly increasing
in the town, and there are numerous villages, close by it; which
are as badly stricken as any of those in the Chaygaon distriet. "It
is now to be found well to the eastward of Gauh4ti, and ig said
to have invaded the portion of $he Nowgong district contiguous
to Kdmrap. On the northern bank of the river it has spread
to Barpeta and Mangaldai, and is very severe in some of the
villages just opposite Gauhéti.” | R

It 1s a noticeable fact that, once the disease has made its -
agpearance in a district, 1t never leaves it, the weekly returns
of the pgevalence of epidemic disease showing it to be present
t0-day in every part of the country where it has been hitherto
reported. ) o

It will thus be seen that the progress of the disease is
peculiar. It does not appear suddenly and inexplicably over
a large area, like influenza or cholera: it does not spread
rapidly from man to man like small-pox, and other-specific
fevers ; but it creeps slowly from village to village, holding what
it has seized, but progressing so slowly that 1t has taken seven
years to reach Gauhati from the Gédro Hills, a distance of not 100
miles. It must, I think, be admitted that these facts are in no way
compatible with the theory of amalarial origin. Assam always
has been extremely malarious ; but if, as has been suggested,
kdla-azdr be due to waves of * periodic epidemic intensity ” (of
- malaria), how is it that we hear of no such periods of intensity
before the appearance of this disease ? and how is it that once
it has appeared, the intensity remains intense, but ceases to be
periodic? Again, if kdla-azdr be but malarial cachexia inten-
sified by the proximity of uncleared jungle, the bekitsGY the"
people, and so forth, itis clearly incumbent en the advocates
of this theory to show that these conditions and habits have been
intensifiad fo.affected villages coincidently with the outbreak of

‘the disease, but, in point of fact, no one pretends that any such
. change has taken place. Further, I would ask, how is it that it is
* .common enough to find villages quite unaffected by it in the midst’

. of ¥illages badly stricken, which may be less than a mile distant ?

And yet, that such is the fact, is a matter on which any one may

b

-
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satisfy hiniself by visiting the affected districts. To-takea con- .
crete instance. About six miles from Gauhéti is a village called
Paru, which ismost seriously affected with kdla-azdr. The village
standson alluvial ground, on the river bank, but the site is some-
what elevated above the general level of the plain by the detritus
washed down from the Kamakhia hill, the river bank being here..
exceptionally high. To the east, the close but isolated
patch of jungle, clothing Kamakhia hill, reaches nearly down
to the village, but is separated from the habitations by a belt
of cultivation. On the north is the river Brahmaputra, and
the remaining sid® look on to extensive open cultivated plains. -
The houses are, for an Assamese village, closely placed, the
place boasting of two quite distinct streets, and there 1s compara-
tively little jungle within its precincts. The supply of drinking-

" water is taken from the rivér, which is so absolutely at every
one’s door that 1t involves less trouble to do so than to seek for
it elsewhere. The river here sweeps by the village in a styong
~deep current, and there is no backwater to be found nearer
than (auhidti. On account of its. proximity to Gauhdti, T
visited the place many times, and have been into every corner
of the village, and am positive that there are no wells to be
found 1n 1t. Between the village and Kamakhia hill is a small,
very fiithy bAil. It is evidently used *for watering cattle,
‘but the water is so filthy that I doubt if even an Asgamese
could be persuaded to drink it ; and it is further from the houses

. than the river is, so that it would involve additional trouble to
take drinking-water from it. It does not appear to contain
~any fish. The neighbourhood of the houses is of course filthy
in' the last degree, but in this matter it differs in no way
from every other Assamese village I have entered. The
other village, that of Maligaon, is almost three-quarters of a mile
from Paru, and is situated on the Trunk.Road not far from
the spot where the path to Paru diverges. It is thus a long
distance from the river, and the ground on which it is placed lies
smh%gﬁijwer, but it is about the %ame distance from the
jungle of tie Kamakhia hill. The hills to the south of the road
are nearer and shut it in more than Paru, so that there is quite -
- open country to the north and west only. The water-supply -
18 from two or three shallow kuicha wells, which contained, at
the time of my visit, only a little brown, evilly-smelling water.
It, too, has one or two pools, the counterparts of that at Paru.
In the matter of filth, it is neither better nor -worse than the
other place, and, on the whole, it must be admitted that,
owing to its more open and slightly drier site, and its pos-
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gession of an excellent water-supply, Paru is by far the more
* ‘desirable place of residence. Yet Paru, as we have seen, is
being decimated by kdla azdr, while I could not find a single
case of it at Maligaon, either described as such by the inhalut-
ants, or-in the shape of early cases diagnosable by anmzmja,
but not vet sufficiently affected to consider themselves. ill.
Why then should a wave of ¢ periodic epidemic intensity ” pass
over the one place and not involve the other, so close by it, and
go similarly situated ? Another illustration of -the want of con-
nection between the incidence of the epidemic and ordinary
sanitary conditions is to be found .in the water-supply.
While on tour, I searched large numbers of specimens of
e¢drinking-water micrescopically for dochmius embryos, but
without success, and, after I reached Shillong, 1 determined
to make a further attempt to finkthem, and accordingly, by
the kind aid of Dr. Costello, the Sanitary Commissioner, obtained
from the district medical officers a considerable number :of
specithens of drinking-water from infected localities. Having
the conveniences now at hand, I supplemented the micro-
scopical, by a rough chemical analysis. The results show.
the greatest variety, from really good drinking-water to the
most horrible filth imaginable. In only one mstance were
‘anything like dochmius embryos dis¢overed, and, for many
reasons, even in this case, the exact character of the smgle
nemhatode observed is very doubtful. The resylts of these
examinations of drinking water are given in the subjoined table.
The analysis of the Shillong pipe-water, which is really
excellent, examined on the same plan, is given as a means of
comparison ;—— :
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, | Results of analyses of ’S}mimgm of Water from |
: ' . B f ; ||||l|i-l|ﬁ—4# M . et
B T - ' - :

| 15,1828
l | - 128 5e%
* 1 ﬂj-._..:‘1 %E E:gﬂ&~
i Name of place. . Smell. Colour. Reaction. ° ' t__ gg‘b
. * | =2 1o &g
» T =
" 1 sa-gn = E
] &= * &N
: | 5?& Fﬁg"%
- _ > : U |&= s &
Shillong pipe-water ......c.ceveeses Nil. Clear and | Neutral ..[ 17| ¢5
; sparkling. 1 -
Bézdriwell _..ccceiienenen vesenasrenns Nil. Good ........ | Ditto .| 29|-22.
Labelillegible (probably also from | Foul wee. | Fair woovves | Acid suvuiies | BT | 86
Bm:fp. Jalinga). | o |
Nagadum tea-garden river-water... | Disdgree- | Good after | Nentral ... 16| o7
-y ble. gettling. | -
Chonsali tea-garden well in coolie | Very foul | Brown ...... ALId suseenses ? 1 48
Iil]ﬂﬂ. ¥ - - I P 1;;-.'. b
 Baraialinga tea-garden tank-water| Foul...... | Goed......... Siightly acid 1'?‘* ﬂl it
L ‘ : , @ i
Weli ?at Kalapani, 8alpara outpost. | Slight ... | Very brown | Ditto ..} 26| 28 _'
© Wel! village Dighi, Darangiri| Little or| Good......... | Ditto .., Q'JO*_ 16
j-uriﬁdictiun, Rangauli outpost. more. » | 1
'Well-é ‘of Lakhipur, label nearly | Nil. Fair ccveeneee Alkaline ...| 40| 25
ilegible. | | o
i . - . I .
Bojni outpost, Jabel otherwise ille- | Foul ...... Good..evmeree { Acid isanne | 121 80 .
gi Q. | . r A \ t
Labd quite tllegible .ccoviceess vevores | gy vesess py seeersers] gy e | 127 38 °
Bijni outpost pipe-water ............ Nil...... | om o emeenees Neutral......| 14| 08
Darringiri  juriediction,  label [ Nil...... I  eeereeene Acid ereene | 16| 08
otherwise illegible. .
- Bij 'Eut ost puﬁd-wat&r vesssssosess + Very foul, [ Brownish,., j Markedly| 16| 120
w%m ' acid. «
- Lnnﬁhun bhils, GAULIPOI® sevesnrerses Dﬁag'raﬂ- Good......... fAcid eeeenne | 143 I
’ X e, ‘ | -
Well Manicpore, Salpara outpost.., | Nilewaes | 30 soores oes | Neutral,seeee | 09 3 08

Pond. water, Naipara, Godlpéra | Slight ...
police-station. | |

Khoody Mari bhél, Gautipr......... Foul ......
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affected wtth‘Kdla-azdr_ and Beri-beri. i ‘

e sl e i

X : C - - |
oS :*

" I} +

@ A v
E % Ammonia by _ | _ = 4 |
T o Nestless test Microscopical uppearances, &q. Quality,
A qualitative, | 1
O
e
5w _ . ,
| - - -
1'75 | A slight trace... | Scarcely any sediment, some alga, copepods, and | Excellent.
diatoma. |
5 | A trace | A very sunll amount of brownish yellow sodiment, | Good. '
| nawiv imineral, no evidenee.of pollntion.
1'5 | Styong re-action | A madurately cenpious, brownish white, floculent Very bad.
| rediment,  consisting  mainly  of decompaosed
vegelable matter, cotton Rbres, rice, husk, &e.
110§ * Ditto v Copioms gray sediiment, consistinge mainly finn | Bad.
satily dintuma, homan hair, and some decowposed
. vecelanle matter.
3-8 Ditto oo LRpdlent  very copions, composed mainly  of Very bad.
P decomposed *vegetable matter with mudy cotton
" fibres, epithelia, &e.
14 {Nery  strong | A moderate amonot of floculent sediment, consist- |  Ditto.
. " re-action. g almost entirely of decomposed vegetable
matter, copepods, dintomacew algee, fibres, hair,
cpithelin, evidently much polinted.,
1'4 Ditto o Bl amount of red brown sediment, conslsting | Bad.
almost entirely  decomposed  vegetable matter,
. 1 copepods.  No evidence of human pollution.
24 | A trace - [ Small - sediinent, mainly  decompored vewetable | Good.
" ratter, copepods, s setigerous annelid, diatums
algie,  Noevidences of human pollntion.

49 | Distinct reaction | Moderate sodiment, mainly decomposed vegetable | Doubtful.
matter, cotton fibres and other evidences -
pollution, desmids, distoms, infusorians, ‘

47 |Very  strong | Scanty sediment, mainly organic, with a few living | Very bad,

re¢ action, - copepnds, o

49 Ditto «» | Beanty sediment, consisting of about equal parts | Bad.
sand and orguule matter, a small cattle tick, F .
copepods, &e.

15 | A trace veeeceeae. 1 A very simall sedinent consisting almost entirely | Good.
6f desmida and diatonss,
24 | Dittoosooiinneae | Seanty sediment mainly comsisting of organic | Ditto,
) watter, with infusorians,
6-7 | Marked re-activn.] Considerable kediment, alimost  entirely orgnnic V &1 Yot
. remaing of  copepods; cotton fibres, and otbe=y ™
evidences of human polluion, >
1-9 | Distinet ..eooo. | Small sediment, consisting almost entirely of | Doubtful.
| filamentous algee, living and decomposed ; cotton
fibres, &c.

1'4 { A trace sucerisevar | Scanty  sedimment, mainly organie, with clayey | Good,
matter, ilamentous algs, ostracods and copepods.

21 | Distinct  wevisunes | Moderate sediment, alinost entirely decomposed | Doubtfyl.
vegetable matter with fibres, hairs, and otler ;

| evidence poliution. , |

24 | Very strong| Copious sediment consisting almonst entirely of { Bad.

reaction,. organic matter; filamentous algae and diatomns |
extremely abundant.
n— il —
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| }l’_e.mlta bf.lnawa ‘.S"pa"ﬁmqnalaf Bfﬂtﬂf from

’ .mgﬂ.. pﬂﬁh

% . : o W
i i g
|T -1 : h._i EE ot
. i - 5 " 4; g"
. .Y S . oo EE
Name of pfce. Smaell. Colour. Re-action. | % 3 o
| XA
) B [ g
. o 22 KM
o, _ S5 |gee
Badckwater of Brahmaputra at | Faint...... | Falr ... o0 | Acid ......... 10 09
Chowdoniah, | i
Well, Pykan, Salpara outpost ...... | Slight .. 3 esevenass Alkalipe ..—.L 0% | OB’
o | . |
: _Bnﬁliahpﬁrﬁf well, Qodlpira police | Divagree- | 4  seees e | Acad ven ¥ 40 07
it - bl
L.bﬂl illEgibIE shkdbapda donsnavnn T TR Hl’lrl‘ib ]. y BTﬁMiEh ed T wiesrnay I 3"0 j“ﬁia
- - foul. . | N
Well, Darrangiri, Rquu]i outpost | Faint ... |Rather brown R “ 16 | =31
Label partly illegible, Bijni out-| Nil. |Good  ..|Neutrsl ..t 14| 06
) at, well waler. _ ' R
Label illegible...ccvenrersn. veseresseseee | Shight ... | Fair e |Slightly acid|. 12 | © 92
DHEO wovveenrerereremraneenns vl Nt |Geod T ..[Acid i T10| 24
Well, Chihari village, Ranguli | Slight ... | Fair e | Slightly acid{ 16| 17
- outpost. 1 | | {
Well, Kota Kuti village, Punjuh ', Brownish...|Markedly; 04| 1-3
"~ outpost, . acid. _ ,
Lakhipur (* Radha para ” well) ... [Hardly any| Good Ditte ..} 22| 20
" Chigknagoal .ouevess seerceransocrene, Slight ... | 4 oo | Acid 245 10
Bilchar Dispensary....cccccceveenrenvas w  seo | Fair e | Neutral .} .15|. 08
— - o + .
Ty voclipdepbt sevesrerescnee. oo | Distinet .. | Brownish ... | Agid - 3 1°3
Kﬁtnlgunri Tea-gardert kacha well.. [ Foul Bruwn ... " buv 15 | . &4
. Knhl.nglnnilll‘ll.llll“l‘l-‘llilll.illll.l ’, LN L Fair ’l kN 5.0 (Y17 |
]
Darangiri village .icverisnievasniss. Nil. " oro " w | 05 ..
Glbﬂl 3] AFNARNFIEAREERERE REIRY Bﬂd LR 1 L L) . L} e 0.3 ek
Bﬂfiﬂgiri '} B YT Y TIIT . Nil- i} ke ACid . e | {}'4- i:n-
|
l |
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E,ﬂ_ . Ammonia by
g.d 1 Nestless test
SO | qualitative.

a mn

't |

gel -
3:0 | Slight trace ......
l
I:'I 2'1 A trﬂﬂﬂuun T
. - o
i _
122 | Ditte civvrieaenns
4'2 | Strong ra-aotiﬂn.ﬁ
l‘; * . 1

* 31 | Very marked re-

| action.

103 | A trabe .

- | |
l 1*6_ Distianct re-gction
07 | Marked re-action
28 | Distinct re-
AcCtion.
2:3 | A trace
‘1 24 | Marked re-acticn

16 ! A trace os
- ¥ | Ditto

5.8 % ﬂitt'ﬂ . 1T

‘3B | Distinct re-

action,

e { Mﬂrkﬂd dittﬂ ns

ik

Strong ditto ...
Distinct ditto ..,
Shight ditto ...

L

Moderately abundant sediment consisting almost
entirely of fine sand, with a little decomposed

vegetable matter. ) .

Scanty. sediment, mainly decomposed vegetabla:
matter; diatoms, desmids, and other algm wery
abundant.

Scanty sediment mainly inorganic, with some
decomposed vegetable matter.

Copious.wsediment of tenacious clayey inatter,
containing much decomposed, matter, vegetable
and animal; desinids, copepods, fibres, and other
evidences of pollution. :

Scanty sediment of inorganic matter, mixed with
decomposed vegetable matter, copepoda, aimambas.

Small amount seditnent, ainly inorganie, with-

gsome decotnposed vegetable matter, algs, &e.

Scanty sediment, mainly inorgenie, infusorians ;
an ovum (not of any known human parasits,
but probably newutode.)

Scanty sediment, mainly decomposed vegetable
matter, large numbers of infusoria and diatoms.
Seanty sediiment, mostly iuorganic, with a few

copepods and diatoma.

Scanty sedimnent, alinost entirely decormposed

vegetable maiter, containing infusoria, with fibres, .

and other evidencea of pollution.

Much gediment; decomposed vegetable matter
mixed with fine sundy particles, infusoria, cotton
fibres, and evidences of pollution.

Scanty flocculent sediment consisting entirely of
zoogleea entangling grains of rather coarse
sand, The zoogloea has probably developed since
the collection of the specimen.

Scanty sediment, mainly inorganic, ediatoms, des-
inids, &ec. ’ |

Considerablo sediment, -‘mainly decomposed vege--

table matter.

Much sediment, clayey matter, with evffiences of
human pollution,

Very scanty sedirnent, consisting almost entirely
of fibres, particles of rice husk, &¢., looking in
fact as if a pinch of house dust had been added
.to the water. '

Of the raine character as above.

 Ditto ditto. |
Ditto ditto but in addition a speciinen
of a rhabditis, poesibly dochmius, was found.

Good,

r

Good. |
Doubtful, |

Bad.
Fair.

Difto. -
Doubtfal,

Good.

Fair.
~Dﬁﬁﬂl..
Very bad.

L
w

'—lﬂ-. . -

lle——

&

D 2
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Result of Annlyses of Specimeng of Water from

S ‘R
s i
I I
S | : E | g-g-‘:.
Name of plgce, -+ Smell. Colour. Re-action. ’l‘fg i: & %ﬂ
j Eﬁé’% E E}E
: " | A
S D [P
. = 2/ Mo o
E L R
F F =
Nigaghooli tea-garden No. 2 coolie Nil. Fair .cvovcoo. | Faintlyactd, | 33| 08
lines,
Nigaghodli tea garden No. 3 coolie {'Eeul ...... g aeees v Nk, | 41 22
lines. '
2
Hilika fea-garden, Bengali lines ... | Nil...... Goodeeerwe.o. { Fain gl y 2 04
‘ acid, - a
. hospital ......... gy eseans i vevaen Lido ..., 1-2 0-4
- L
' ’ jungle lines, 3... 1 Faint...... 5 anaens Ditto .. ... - 411 -20
,, mewlines; 3...iiiiieeisneerean, | Disagree- | Fair ... . Acid ... s 237 36
able ] _—
Talap tea-garden, Poolibard lines ! Nil......| Good......... Faintly)] 14 08
- well, acid. ,
. N Dhangori  lines R oo | Ditto X0t 001 04
2nd well. y *r
1y " northern side [y eernen o eeress Nil iivvernns 53 04
well, old lines,
. " portherm side y oeenens | Fair L. [Distincetly| T4 04
* well, new lines. acid,
Talap new lines, southern side well i eeenes | Good ol Faintly| 37 04
aeld.
Doom Doona, Muthik lines ......... \y eeeens | Doep brown | Acid wuien.. 1-1 54
Bisakopi tea-garden, DBuch well |y e Fair oooiae. Faintly 37 04
No. 4 lines, - acid. |
- " Pipe-w ell:} ,, ..o |Good ..o | Distinetly) 17} 07
No'" lines. acid, '
— - Jungle: ) . .t Nilerrourna | 31 10
side well No, 6 lines. } " ‘
') ' - Big  well e e | Slight L. Acid eeesiacs | 09 04
No. 6 lines.
5; . well No, 7‘ o weeene | Pale brown | Nil ..., 10} 10
. lines. :
o o No. 9 by wreans Slight ..|Faintly{ 14| 04
linos, } actd,
1 " No. 2 lines. | ,, +ieven Fair e | Vil o Obp 03
. tea-house well .o ) o, Slight ... | Distincetly| 14 05
acid, | |
- l . - . '
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- places affected with Kdla-azdr and Beri-beri. ‘ | _ '
o
°3 *
m--l-‘i
§-$ Ammonia by b
o 'E Nestless test " Miscroscopical.appearance, &c, . Quality.
£ qualitative. ’ _ .
*E g"'} Ny, -
T & |
= - 14
] N r‘
51 | Faint re-action .. | A copious brown sediment, consisting mainly of } Fair, ~
clayey matter, with eome deccinposed vegetable
debrte, infusoria, &c. ’
3-8 | Strong .ueesesese.. | A moderate amounnt of foculent sediingnt, almost | Bad.
purely organic and showing” plain evideflces of
homan pollution.  Some large ova,, possibly
| treinatode. 1
35 | Trace .a.eeen.... ! Scanty brown sediment, consisting alinost entirely | Good.
of decomposed vegelabie matfer
35§ Ditto ieiveegerns | Sediment sowewhat dess coplous, but otherwise of | Ditto,
| = the same character as the preceding,
+3'2 [ Strong ...veeeeee.. | A moderately copions sediment, almost entirely | Bad.
decomposed vegetable matter, but showifg some
| ‘ evidences of pollurion.
. 85 | Distinct. ..cevenes | Sediment less eopious, but otherwise of the same | Ditto.
o tharacter as {he preceding ; monads, |
38 N, Seanty brown seditnent, mostly dacomposed vegeta- | Good.
Lle matter, insect larvea, mouads, and infusorians.
! 28 - NiL, Vervy scanty sediment, mainly vegetable matter ;| Ditto.
T ' but fibres, &e., of suspicious character, '
63 | Trace.ciieiiannin. A very seanty brown sediment, consisting almost | Doubtfal,
| : entirely of decomposed vegetable matter, |
53 | IDhtto ..., A very seanty sedhinent, consisting  almost entively | Ditto,
of fine sand, with a little decoinposed vegetable
tatter, .
49 [ Ditto .veeonne.ses | A very small sediment, mainly inorganic, with [ Good,
«ome decammposed vegetable matter.
3-8 | Doubtful ..,...... | Colour teo brown for reliable NH, determination. | Bad.
A copicus dark red peaty depusit consisting
mainly of decomposed vegetable wmatter, and
contatping filameptous alge, copepods, &c.
63 | Distinct ......... Copions  orange-colonred  sediment, cousistivg | Doubtful,
aﬁmmt entirely of an oval bacterium. J
88 { Marked............ | A scanty dark brown sediment, consisling of litile’| Fair,
‘ else than decomposed vegetable matter.
40 | slight ..c.cvee ... | An exceptionally small sediment of the same | Ditto
. character as the preceding, . —
3-5 il Scanty greenisih sediment of the same general | Good
~ character as the preceding, but wit¥ some doubt- |
ful evidences of pollution.
35 | TraC0.coransressess | A very smali black sedimdnt, consisting entirely of | Ditto.
. Hiving and dead vegetable matter.
28 | Trace . | Scanty brown sediment consisting of claysymatter, ;| V e r ¥
filammentous alge, &c. a good.
31 | Distinct . | A1 exceptionally small, flocculent sediment, consist- | Fair.
ing entirely of living and dead vegetable matter,
4-5 | Ditto veo | Scauty sediment, consisting alinost entirely of | Ditte.
' filamentous alg:e,

e S ——
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Nor are these by any means isolated instances. Far from
being so, cases such as that of Paru and Maligaon may be de-
scribed as typical of the distribution of the disease, especially
in the Chaygaon district, wheresthe villages, thongh smal, are
very numerous, and placed at small distances from each other.
| In the earlier reports on the subject, arnd in support of
a malarial origin for the¢ disease, much stress is laid on the
assumption that kdla-azdr is necessarily a terai disease ; and, no
doubt, as Jong as the disease remained confined to the Giro
teral, this was a fact, but the.spread of the disease shows that
the connection, then so confidently asserted, wasquite casual,
being merely due to the circumstance of the disease, at that
- time, not having spread beyond the terai refions. Now, how-
ever, the disease 1s common in portions: of; the:Province which
are in 1o sense terai, and as far distant frowk the hills_as any
portion of Assam can be. For example, the Chaygaon' thdna-
18 now the portion of Kimrap most seriously affected, and the
disease is as rifé: there as anywhere in the Province, so
much so, 1ndeed, thatit was at once suggested as the mbost
favourable centre for my en§uiries; “yet this very region
was, previously to the applarance of -kdlanzzdr, considered.
the most salubrius portion of the district. Comménting
on the comparative immnunity from cholera enjoyed by the

thana during the year 1882, Dr. Russell, the then Ctvil
- Surgeon, remarks :—

‘* Its mnatural features should make Chaygaon thina the healthiess
region of the district. Its southern portion consists of hills and hightands,
timber covered, and well watered by hill streams (branches of the Singra
and Kulsi rivers). Its northern half, though lying low, and eontaining s

large extent of swamp, yet is well tapped by watercourses, and conseqitent-
ly fairly well drained. It is rarely subject to inundations, and, if thess
occur, they quickly subside,”  :."

Nor is Dr. Russell alone in his opinion, for Dr. Mullane,
in his annual report for 1884, remarks in much the same
tarms on the comparatively greater healthiness of the Chay-
gaon thdna over the rest of the Kamriap district. Added to
this, by far the greater part of the population live far from
hilly or terai portion of the thdna, and are so closely settled
that the land is almost continuously under eultivation, and
- exceptionally open and free from jungle. If malaria be the
gource of kdla-azdr, how is it that a district possessing such
comparatively. favourable features should be now devastated
by the latter disease, while many truly terai portions of-

Kémrip remain untouched. It will be thus seen that the.
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facts felating to the spread and distribution of the diseases
are entirely at variance with a malarial origin. =~
In connection with the spread of the disease, another
point remains to be considered, ‘and this is the strong popu-
lar belief in its contagiousness, This beYef is founded on
- the undisputed fact that, when oftce a ‘ewse of .kdlg-azar
has appeared in a village, others.soon appear, or, in other
words,-that the disease appears to spread. Moreover, this
tendency is especially often noticed in members of the same |
household, who, one after another, contract the disease until ,
occasionally all mayfall victims to.it. So far as 1 khow, no
one has ever disptited that such are the facts of the ¢hse, and
during my enquirigs I found that if oue person in a family
was affected, it was eommon to find that many other members
-woulll be found in various stages of the disease ; while other large
* - families remained quite {ree from the disease, though Living in
& badly-stricken village. Now, these faets certainly point
strongly to contagion. They may, or may not, be capable of
some other explanation, but 3 the face of their admitted
genuineness, it appedrs to me quite unjustifiable to state, as is
done +in 80 many reports, “There is not & particle of evis
dence 4n favour of contagion.” Nearly all the reports I have
read confidently assert that there is no evidence to support
the popular view; but it is evident, on reading them,. that
the conclusion has been based rather upon a systematic
ignoring the facts of the case than upon a patient consideration
of them. Dr. P. M. Gupta, for example, in his report on the
Géro Hills for the year 1888, says :— IR

““The belief that it is contagious is founded in the fact that when olie

18 8eized with an dttack of this fever in s village, there are others soon to

- Jollow” {the italice are mine); *but this is no doubt due to the same climatic
influences under which they all live ; ‘and that the fever ceases to be less
virulent,; and less liable to attack others when the inhabitants shift from one
village to another” ( as they not unfrequently do when this disease is very

bad amongst them), “‘only goes to prove my contention’ {of a malarial origing
“*beyond doubf’” - ' |

-

- I select this report because it contains, i a few words:
the leading arguments, over and over again repeated, in
other reports, as to the malarial origin of kdi-&zdr. B

| The second sentence is somewhat involved, but I take the
writer to mean that removal from an infected site is efficas
cious in checking the spread of the disease. - o
It is perfectly obvious that the facts, which are admitted

by the writer, really warrans quite the opposite conclusion.:
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It1s perfecily clear that, from the nature of the case, in all
instances of communication of disease from man, to man the
subjectdmust be under the ¢ same climatic influences,” and that
the argument might be applied with equal eogency to small-
DPOX, Or any other : .;ulu]i"t‘[ullv infectious disorder. If, moreover,
these outbreaks of -idla-azdr in villaces be due to chmatlc in-
fluences, it is clear that the outbreak should attack a large
number of people simultaneously, or nearly so, whereas, instead
. of this, we find that the disease always atlackq but few of the
inhabitants of a village at first, and then spreads with excep-
tional slowness, A(*mmpamed as 1t 1s. among the Gdros, by
desertion of the sick, it 1s obvious that migration is a most
efficient measurein the case of any communicable disease,
whereas the breaking up of new ground would, as is well lmown,
tend to intensify malarla instead of cheeking its ravages, so much
30, indeed, that other writers have, on this very ground advanced -
the mlgra.mr} habits of the Griros as one of the causes of kdla-
azdr, so that while one observer points out that migration
checks the disease, another g1y S 1t as one of 1ts causes, both,
in. different ways, twisbing the facts to gupport aconnectwn
between kald-azdr and malaria. P X

If analyzed, all the argurments in favour of malarial origin
amount to this. Adla-azdr closely resembles malarial cachexia.
Therefore they are 1dentical. Malaria 1s not contagious.
Therefore all facts that point to contagion must have some
. other explanation; which, as will be seen, is but argting
In a circle.

It is never safe to entirely ignore a widely-spread
popular conviction of this kind, and I “know of no instance of
a disease popularly believed to be.communicable ultimately
proving to be otherwise, for the popular mind 13 much more
apt to overlook contagion than to believe 1 it. Ten years
ago, the medical prufemmu were prn(*twally unanimous on the
behef that tuberculosis was never contagious, and this id spite
cf-a.strong popular mmpression to the contrary. Yet, quite
recently, the communicability of tubercular phthisis has
become an established fact, and the methods and vehicles of
communication have been clearly made out. As will be seen,
when the method of transmission of anchylostomiasis 1s dis-
cussed, the fact that migration accompanied with desertion of
the sick is efficacious in checking kdalg-azdr entirely fits in
‘with the facts relating to the method of communicafion of this
parasitic disease, and is a strong argument 1n favour of their
identity. Indeed, if the arrangements for excluding the
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sick could. be made thorough, it would be absolutely
eflectual, and the reason why kdla-azdr often spriftss up
again  amongst ' the migrated community is becdnse the
advance of the diseases is so insidious, that they necessarily
Ancluded ameng their number many infected, but unsuspected
persons. -

Another point in connection with the spread of kdia-
azdris that there is no recorded or even hearsay instance
of an European becoming infected. Europeans, of comrse,
suffer muach less than natives from malarial cachexia,
but they neverthelesss enjoy no complete immunity from
it. The number of Europeans living in the affected disricts is,
it 1s  true, but small, but, in spite of their small number,
their escape would Dbe indeed remarkable if malarial in-
fluences were abroad suflicient to account for the terrible
ravages of kala~zdr. For these Europeans were certainly
exposed to the same climatic influences, and the conclusion
seems 1nevitable that, as their chmatic surroundings were
the same, the source of theirgimmunity is to be found in
a differgnce of habits, and, be™ it observed; that it is only
among sach Europeans whose habits' assimilate them to the
-semi-civilized inhabitants of Assam that anchylostomiasis has
ever spread. ItIsounly among the lowest class of miners and
brick-makezs that the disease has been ever known in Europe,
never among the class who migrate to Assam to serve as
officials, tea-planters, and missionaries. |
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sick could, be made thorough, it would be absolutely
effectual, and the reason why kdla-azdr often spriftes up
agaln amongst ' the migrated community is becdtise the
advance of the diseases is so insidious, that they necessarily
- Included ameng their number many infected, but unsuspected
persons. - |

Another point in connection with the spread of kdla-
azqr 18 that there is no recorded or even hearsay instance
of an European becoming infected. Europeans, of CoMrEe,
suffer much -less than natives from malarial cachexia,
but they nevertheless enjoy no complete immunity from
1t. The number of Europeans living in the affected diséyicts is,
it 18 true, but small, but, in spite of their small number,
their escape would be indeed remarkable if malarial in-
fluences were abroad gsufficient to account for the terrible
ravages of kala%mzar. For these Kuropeans were certainly
exposed to the same climatic influences, and . the .@enclusion
seems inevitable .that, as their chinatig surroundings were
the same, the source of' theimfmmunity is to be found in
a differgnceof .habits, and, be~'it observed, that it is only
-among sach Europeans whose habits assimilate them to the
-semi-clvilizéd inhabitants of Assam that afchylostomiasis has
ever spread. Itisonly among the lowest class of miners and
brick-makers that the disease has been ever known in Europe,
.- never among the class who migrate to Assam to serve as
officials, tea-planters, and missionaries. |
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V.~TaE Symproms oF “Kira-AzAR” A8 ILLUSTRATED BY -
. | CASES. s
‘What then is kdla-azdr? |
~ The best method of answering this' question will be to
give the notes of a number of cases, as described by -
different observers, commenting on whatever may appear .
most remarkable in each or all |
oI will first quote some cases described by Dr. Dobson,
Civil Surgeon of Godlpéra, in a special report on kala-azdr,
‘furnished by him, when the disease firsb reache® am epidemic
importanceé in that district. These cases are convenient for
our purpose, because, while occupying but little space,
“whatever is recorded is so much to the point, that it..1s
generally easy to mske a diagnosis of the true nature of eaeh
case; and they illustrate, 1n a most typical manner, the sort of
cases that are brought to one, when vsiting a kila-azdr-
stricken village. | - s
That Dr. Dobson did ngt then recognise the greater
proportion of themn as instan€es of anchylostomiasis 18 due
to the fact that the disease is one which is never encountered
in English medical practice, and that for this reasomw we
are at the best familiar with it only by occasional ~extracts
from the foreign medical press. At the date of Dr. Dobson’s
report, the connection between the anzemia of coolies. and
anchylostomiasis was not even suspected. 1 had the pleasure
~of many discussions with Dr. Dobson during my stay at Dhubri
in March last, and, since, then, he has made renéwed obser-
‘vations on,the subject, and appears to have come to much.
the same comtlusisn that I have, for while ¢opposed to
- admitting all kdla-azdr is anchylostomiasis,” in his remarks
on the Damra Charitable Dispensary he says “1 have no
doubt many of the so-called cases of kdlg-azar are cases
 of anchylostomiasis;” and notes, too, that malarial cachexia
beamd anchylostomiasis appear to complicate each other_in
Damra, which is entirely in accordance with my own
' observations elewhere. This, it appears to me; 1s as near
a coincidence of opinion as can be expected s0 shortly
after the promulgation of my views in the preliminary note
appended to last year’s Sanitary Report, and I feel sure
that a few more visits to kdla-azdr-stricken districts will
bring Dr. Dobson’s views into entire accordance ™ with my
own. . .

That people brought low by anchylostomiasis should more -
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- readily become the subjects of malarial poisoning is only natur- ]
al, and a very large proportion of cases undoubtedly do present
this complication ; but, apart from some amount of increase on
this score, I see no reason for believing that malarial cachexia
i8 commoner now than it always has been. From first to last,
a8 much before kdla-azdr was heard of as after, the ravages of
malarial poisoning form a prominent subject of annual and
‘other reports. Indeed, the malariousness of Assam is notorious
now, and always has been, so that it would be indeed astonighing
if kdla-azdr cases failed to present this complication. |

Case No. 1 “was“that of a Garo woman, who had been
il for over a year. It had begun with strong fever., She had
tried village medicines, which consisted of leaves mixed with -
mud ; but as she got worse and emaciated, she was told she had
“kala-azds” and nothing further was dotie for her. When seen
by me, she had a temperature 103°F. ; she had a troublesome
cough, with little or no expectoration, dullness over both lungs,
efpecially about their apices, and all the physical signs of phthi-
sis were present. Her pulse 65, apd very weak ; her tongue pale,
conjunctiva: deadly white; eyes Tar sunk in their sockets ; cheek-
bones prominent, cheeks hollow. Appetite almost nil. She was
8Q weak that she could not sit up, and, when raised, we had to
put her down. Her spleen and liver were not enlarged : if any-
thing, they may havc been slightly atrophied. She was passing
her stools involuntarily, and had done so for four or five days.
There was no dropsy or cedema of any kind present, nor, could
I learn that she ever had either. Such then was a case of Ldla-
azdr, but which was in reality a typical case of phthisis. The
woman's complexion was of the ordinary brownish.eolour. No
one would come near her, she was alone in a ‘miserable hut,
which was tumbling down. Her food and drink were handed *
in at the door, none of the villagers would touch her: even her
husband had taken another house in the village, and the :
children (varying in ages from three to seven) called out to the .
Hespital- Assistant and myself, and warned us not to touch har =
when they found we had, they immediately called out ¢ you -
will get kala-azdr.’ | '

- “Thisis the popular idea among the Garos, and it is one that -
1s early impressed on the young mind. The odour within this
poor woman's house was very trying. It was difficult to
get even these few particulars about her illness, asevery one
shunned her: even these particulars, such as they are, must be
received with caution.” | o

E 2
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In this case the most prominent symptoms, at the time of
examination, were those of lung mischief. There can, how-
ever, be little doubt that the case was primarily one of anchy-
lostomiasis, low broncho-pneumonia, such as exists 1n one
form of phthisis, being one of the commonest terminations of
the disease, and actual phthisis a common complication.* It is
to be observed that there are no signs whatever of malarial
cachexia, neither spleen nor liver being enlarged.

«(Case No. 2 “was that of a very healthy-looking girl,
aged nine years, who was brought to me by her grandfather
saying she had kdle azdr. It seems she had fever a year
ago, which lasted for two or three months steadily, coming
on at evening usually. From the description given of 1, it must
have been an'ordinary case of quotidian ague. For the last
two months she had no more fever. Three months ago, for
about ten days,. but at intervals of two or three days, her
nose bled, but to no great extent. At this thme also she had
occasional attacks of diarrheea. At present she is very well
nourished, with a good appetite, a clean tongue, no pains, no
pigmentary deposits of any kind ; her spleen extends down
to her groin, and her liver is also enlarged. She 1s foler-
ably dark in complexion. The grandfather is aware of her
enlarged spleen, and imagines she had kdla azdr, but does not
think she has become blacker than usual.”

This is evidently a case of ordinary malarial fever of a
mild type. Observe that, in spite of very large spleen and
enlarged liver, her general health is comparatively little affected,
as 80 often happens in such cases, when tending to cure.

Case Nv. 3, “ a Rabha man; fever for four months, which
comes on every third or fourth day. He had no fever when
I saw him. He is well nourished, but slightly anemic. His
appetite is good. Spleen is slightly enlarged. He is darker-
skinned than most of his neichbours, but if anything slightly
clearer than his own brother, who is in good health. He has
been told he has kdla-azdr, but does not believe it} as he (es
not think he «s likely to die for some time to come. He
has never had diarrheea or cedema of any part of his body.”

Probably a case of early anchylostomiasis complicated
with malaria. -

. Cases Nos. 4, 6, and 6 are those of a Kachari. man
and his two sons, aged five and seven years. They have all

Vide Dr. Kinsey's' pamphlet, already quﬂ'ted, pages 52-68¢ - .
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been ailing for four months only. A son, aged about four
years, died six months ago of the same disease. Their 1llnesses
began with strong fever, which still attacks them every now
and again. [The fever is intermittent from the description
given|. These three unfortunates are at present very ema-
ciated and very anmmic. The father has edema of both feet
- (very marked) and pufliness about his eyes. The youngest
boy has also eedema of both feet and a collection of fluid in
his ahdomen and scrotum. The abdomen is so much distended
that he 1s scarcely able to stand. The superficial veins of hig
abdomen are markedly distended. Both boys have very large
spleens. The father’s spleen is not enlarged. The livers in
all cases are normal. The father alone has suffered from diar-
rheea at times during lis illness. At present the bowels of all
three are 1rregular, and they all complain of great weakness and
loss of appetite. They have noticed nothing abnormalabout their
urine, which Beems right in colour and quantity. The man
has lost all virile power for over two months. I failed to find
any pigmentary deposits about this family, in fact, they are all
of a hght brown tint. They have never had any bleeding from
the nose. The father and youngest boy are scorbutie. Their
food” consists of dlal and rice, and, from what I could gather,
very, little of it. The Lut they occupied was a miserable
one, low and dark, and thickly surrounded with jungle and
rank vegetation. This family 1s In very needy circum-
stances.” |

- These are all three typical cases of anchylostomiasis
in an advanced condition. In the case of the two children,
it 18 complicated with malaria, but the father is free from
it. Here, too, 1s an instance of the way in which the disease
spreads through a family. |

Case No. 7 “is that of a Géro woman, said to have
had fever for the last four or seven months every now
amd againe She is slightly emaciated, but very anamid.
Her tongue 1s pale and flabby, appetite pretty good. - Has
never had diarrheea, edema, or bleeding from the nose. Her
spleen 1s not enlarged. Her great distress seems to be due
to an Intensely severe pain over the left half of her head.
This has troubled her for six weeks, and is scarcely ever
absent. She is at present suckling an infant seven months old.”

~ A typical case of anchylostomiasis moderately advanced,
and without a sign of malarial complication.

s
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Case No. 8 “is that of the Agia school-master. He
"has had fever (intermittent) almost daily for the last foux
months. - He" frequently feels feverish and out of sorts,
although no fever is actually present. When Isaw him, his
_temperature was 100-2F., pulse normal, never had dla,rrhcea |
i8 very scorbutic, his gums were bleedlng Bled from the nose
fifteen days ago, and again after three days : on both occasions
the bleeding was profuse His spleen was normal. His appetite
bad, +his bowels somewhat constipated. His conjunctive were
very white. He is rather a dark-skinned individual.”

Clearly a case of anchylostomiasts, again without any
signg of malarial cachexia.

Case No. 9 “is thatof a girl aged 14 years, who had
been ill for ten months or more with fever, which she gety
rid of for a time only, as she suffers from it off and on. She
_had diarrheea, but no dropsy or epistaxis. She is slightly
scorbutic. Her spleen is much enlarged. Appetite good.
Bowels regular for some .time past. ‘longue clean. Her
| complexmn is light brown, and she is 111te111gent and cheerful.
She had attended the dl%pensary two mornings, with long
intervals between the two visits, but, as she did not mprove,
the father informed me there was no necessity for her doing
. 8o any more. I attempted to show him the absurdlty of his
ideas, but he held to his own opinion on the subject.”

An ordinary malarial case, but which hardlv can be
gaid to have reached acachectic Bondltmn -

Case No. 10 “was that of a man, aged about 23, who-
had suffered from fever for the past eighteen months. He does
not get it near so frequently of late, .nor 1s the fever so severe
as it used to be. Heis weakly. His gunms have bled some
months ago, but he has no scorbutic symptoms at present. He
has a fair skin, a huge liver and spleen, and cedema of both
feet, His pulse is slow and weak. He is anmmic. His ap
tite is very good. He usually eats dAdl and rice, and only
rarely does he e%t fish or fresh vegetables. He will not go to
dispensary. He is at present bemg treated by a ¢Kobiraj.
The treatment consists in keeping a spot on the crown of his
head {about the size of a rupee) shaved, and mto it daily 1s
rubbed some preparation, the object beinﬂ" ‘ to cool the
blood.” The application does not burn or smart in the least.”

Also a malarial case, but which is in all prabablhty
camphcat&d with anchy lostomiasis.
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+ Case No. 11. “ was that of a young man aged 23, who
was greatly emaciated. He had suflered from, fever for.
several years, but only during the last eight wmonths has
become very ill.- His spleen is enormous, his abdomen is
greatly distended, both by his spleen and dropsical fluid.
Very marked dropsy of both lower limbs as far up as
the knees. The superficial veins of his abdomen are very
prominent. He has frequently, at different times of his illness,
suffered from diarrhecea, but it has clung to him with,great
pertinacity for the last six weeks. His urine 1s of a retidish
brown colour, and he passes the usual quantity. He has never
bled from the nose. He is scorbutic, and his gums have bled at
times. On his trunk are purpuric spots and extravasations of
blood. - The mucous hning of his mouth shows a black pigment-
ary deposit. He 1s very anemie, has no appetite. Now passes -
his stools involuntarily, Isnot able to stand. His complexion
is of a licht ‘brown colour. His brother says he has become
black, whereas, in point of comparison, I remarked he is very
fair for a native, and much fairer than this own brother of his.”

&

A case of anchylostomiasis in its last stage, complicated
with malaria and scurvy.

Case No. 12 “was that of a boy aged five years, who has
been ailing for eightéen months. It began with fever, but after.
~ about four months the fever left. He 1s now 1n the same state
- very nearly as when I saw him on the §h December last, the
only change being a slightly greater enlargement of his
spleen, which is truly enormous. His liver ‘is also enlarged. .
His conjunctive are yellow. His abdomen is so greatly enlarged
owing to the state of his viscera and dropsical eflnsion,
that the poor little fellow, on being made to stand began
to cry, lest he should fall down, as he was not able to
support himself. When allowed to be seated on the ground,
he was perfectly happy. The superficial veins of his abde-
ewen wereedistended and prominent, There was no cedema
of legs or feet, There was great emaciation. Complexion wag -

L ] r
of a rich brown colour.”

A case of pure malarial cachexia. Observe how, in this
case, ascites precedes cedema of the lower extremities. Im
anchylostomiasis wdema usually precedes ascites. In mala-~
rial cachexia of course, edema often appears. later on, but .
naturally ascites appears first, due, as it mainly is, to mechani-
xal obstruction to the portal circulation by the pressure of the

'....
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enlarged spleen and liver on the vessels. In anchylostomiasis,
~on the other hand, the dropsy is of haemic origin, ard naturally
commences 1n the parts most distant from the heart.

“Case No. 13 “is that of a policeman whose home is in
North Salmara. His present illness dates four months back,
but there is an old history of fever. He says he is unfit to do.
his work.” He is emaciated and has an enlarged spleen ; occa-
sionally suffers from diarrheea, but has never had dropsy or
bleeding from the nose. The least amount of work quite
knocks him up. Heis ansemic, but notscorbutic.”

*

A case probably of anchylostomiasis and malaria, but it
1s difficult to say which factor predominates.

Case No. 14 “is that of a Rabha man, age not .known,
who has been ailing for fourteen months. His illness' began
with a strong fever (intermittent) which lasted for three months.
Atthe end of this time he had diarrheea for ten days. Atpre-
sent he complains of having a great disinclination to do work:
- of any kind, and, should he do any work, he finds a trifling
amount quite fatigues him. His spleen is slightly enlarged,
and his conjunctivee are very white. Pulse 70, but not
strong.” |

This, again, 13 clearly a case of anchylostomiasis in a-
moderately early stage, with trivial malarial complication.
This man’s sister was also ill, but Dr. Dobson was not allowed
. to make any proper examination of her case.

Case No. 15 “is that of a Rabha man aged about 30
years. He was somewhat fairer in colour than his neighbours,
and was suffering from wdema of both feet and seemed very
weak. I was told by his friends that he had been ailing for §
a long time and that he had kdla-azdr. This man at the time
of my visit was busy making a sacrifice.”

This too is pretty certainly a case of anchylostomiasis,
though the data are rather scanty.

" “Case No. 16 “is that of a boy aged 12 vears” He LE%
had fever for over a year. Fever present when I saw him.
Very anmmic, liver and spleen both enlarged, the latter very
much so. Conjunctivee very yellow. Never had diarrheea.
No other symptoms noticeable; complexion is of the usual
brown colour. The peculiarity about this case is, he is said
to have kdla-azdr and yet reputed to have got a yellower colour
than he was when in health. His father asserts “ he has not got
blacker, but fairer.’”
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| Appears to be a case of ordinary malarial cachexia, perhaps
complicated with anchylostomiasis, |

Case No. 17 “is that of a Rabha man aged 40, although,
according to his own statement, he is not more than 20.
He has sulfered from fever for ten days. It is Intermittent in
type. Heis altogether a debilitated subject and ansemic, his
chief complaints being weakness and totalloss of virile power,
during the last three days only. He further stated thigis usual
In kdla-azdr, and that when the women get kdla-azdr their
menses cease.”

There 1s nothing here to account for the ansmia, but -
anchylostomiasis especially as the condition of the spleen is not
stated, but enlargement cannot have been very marked, orit
would have been noticed, as in the other cases.

Case No, 18 “is that of a Rabha man who has had fever
for over two years. For the first fou# months he suffered most,
and then he found he had a large spleen. The fever still
attacks him joccasionally. He now suffers from great weak-
ness, and is quite unable to move bevond his door. He ig
extremely emaciated, his conjunciivee are very ansemic. He
has suffered from diarrhecea for the past two months. Never
bled from nose. Is scorbutic. Belly greatly distended with
fluid,the superficial veins of abdomen are prominent, spleen enor-
mous. laver seems “fformal. Great wdema of both feet.s.
Pufliness about the face and eyes. Complexion light brown, -
but on the mucous lining of his cheeks there is a fair amount of +
bluish black deposit, which is very distinet. This man has
two children aged about four and two and a half years of age.
Both these youngsters have large spleen, and are thought to be
healthy. The father has lost all virile power for the past four
months only.”

A case of anchylostomiasis in the last stage, the cedema
aflecting even the face. There is malarial and scorbutic com-
plsation., e :

- Case No. 19 “1s that of achaukidar in charfe of the Public
Works Department rest-house. He has had intermittent fever
daily for the last three months. He has become very thin and
weak, and has no desire to do anything. He is very ansmic.
His spleen 1s not yet enlarged. His appetite is very poor.
He says he has ¢ kdla-azdr.” Heis of a light brown colour. He
objects to take our drugs. I saw this poor fellow again some
days ago, and he then had strong fever, 103°F.”

L
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A case of anchylostomiasis, with an intercuyrent attack
of malarial fever, but in the absence of any signs or history
of chronic malarial disease, he certainly cannot be said to be
a subject of malarial cachexia. :

Case No. 20 “ was a, chlld eight years old whohad fever
two years ago, which lasted for several months, and which lef
the child very ‘weak and emaciated and with a large spleen.
The-weakness 1s daily gettineg worse, and a few days at most will
see the end. No further memms dheermble nor could I
obtain any further history relative to this case’

This, ou the otlier hand, is probably an ordinary malarial
case.

While on this tour, Dr. Dobson, apparently mistrusting the
sufficiency of malarial poisoning to account for what he had
seen, exany ! 42 children to allappearance quite-healthy and
reputed to be so, and found that 21, or half the number, hdd
enlarged spleen, thie organ in sone (*L.J&PS being very large. This.
accords with my own experience in the Chm*nnml ‘district,
where I examined the spleens of a large mumber of people repu-
tedly healthy. The proportion was about the same, but unfortu-
nately IThave lost the slip orn which the notes were made. If
then half the reputedly healthy population show more or
ess splemc enlargement, is it surprising that it should be
found also in kidla-azdr ? The reverse would indeed be as-
tonishing, and in the face of such a fact it is obviously
absurd to attach any pathognomonic importance to this
symptom it connection with the etiology of kala-uzdr.

The nexst cases are from Mr. McNaught's series, . but,
owing to the detailed mass of daily n(}tes 1t is 1mpossible
t0 msert them in full, so tha,t an abstract only 1$ given :—

Case No. 21, Mantang, cultivator, age about 30, living
~at-Kalputa in the Gdaro Hills. Father died when he wgs, 2
child, mother about a menth ago. Is married, and has two
children, said to be healthy. “His village consists of about
- 16 houses, all inhabited by (G4vos. A large number of people
had dled of kdla-azdr 1in neighbouring wvillages, but. his
village was not attacked till about a vear ago. - The disease
was “believed to have been brought from Khﬂ@nban which
is within sicht of Kalputa. A man called Thodang was -the
first person attacked, and, though 1ill, he still Lives. This
man’s grown-up niece, and some of his children have since

. |
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become affected. After this, a man called Melcha took the
disease. Then Illal’s household became affected, and four -of
his people are still 1ll. Two men died of the disease ip
separate houses, but the family of one of them were not
affected. 'This illness commenced about a month ago with
feverish symptoms and diarrheea, then his spleen became
enlarged and he began to lose flesh. | -

- Present condition is weak, thin, and anemic. Has slight

anasarca, appetite bad, slight looseness of the bowels; spleen

enlarged to 10 fingers below theribs. Abdominal pain.

The man remained 34 months in hospital, and, in spite of
continuous anti-malarial treatment, grew steadily worse, had

repeated bowel attacks, aud died from an attack of pneu- -

monia. |
He 1s recorded as having fever pretty regularly at

some portion of the 24 hours. In spite of this, his tempera- -

ture, with one or two slight rises, remained subnormal during
the whole of his stay in hospital, often not reaching the nor-
mal for a week together. During the last fatal attack of inter-
current pneumonia, it ran up to 103° and remained above
normal for some days. It had, however, been again subnormal
(95-8%.) for some days before his death. The Hospital-Assistant’s

puzzlement at having to do with a case of fever, which the ther- |
mometer persistently belied, is betrgyed by suclh phrases as “No

fever now, but had fever during the night,” never apparently
suspecting that the man had no fever at all, and that his saying
he had had it, merely meant that he felt ill, and that, like most
sick people, he felt worse at certain periods of the 24 hours
than at others. Anti-malarial treatment had a fair trial in this
case. Quinine in 16 grains doses, arsenic, iron, and iodine were
all trted, and persevered in; but, in spite of the fact that the
man’s case was at first by no means serious, and had only

lasted a month, under this treatment the man steadily grew .

worse Instead of better. Considering that the only symptom of.
malarial polsoning in this case was a moderately enlarged
spleen, such as is found in immense numbere of Indians, to
all appearance enjoying very fair health, this result is by
NO means surprising. | o .
Post-mortem  examination iwelve hours after death.—

Body emaciated, not darker than usual. Feet edematous. .

Section of tissues ansemic. - L
Thorax left plural cavity contained fluid of a slightly

turbid character, pleura congested and rough. Posterior
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part left lung in a state of gray hepatization, no fluid in right
pleural camty

Heart contained P. M. clots ; structurally healthy*

Abdomen contains a moderate amount of pale serum.

Liver of normal size, not congested, of firm consistence,
“ otherwise of normal appearance. o Spleen enlarged to three
times normal size, lobulated, section firm, Gapsule thick and
corrugated, no infarcts.

K1dnevs-——r1rrht congested, medullary portion slichtly
grahular ; left of similar appearance. Suprarenal capsules
appear normal.

. Stomach contains thick white mucous adhering to

mucous membrane, the surface of which is browmish and eor-
-rugated, but not ulcerated mesenteric glands of normal s1Z€ ;
sectlon ansemic.

Intestines—the duodenum and about 2 feet of the jejunum
were of somewhat slaty colowr, which became lessened gradually in
the lower parts.—Lower down the bowels were considerably
thinned with patches of dotted congestion, sometimes extending
through Peyer’s patches 1 streaks, but not over the whole
surface, but no ulceration, and there were other Peyer’s
patches quite healthy.

Here we have described a typical case of anchylosto-
miasis alike 1n symptoms, progress, and termination. Post-
mortem—the appearances found after death in such cases
are all described, except the worms, which, as I well know,
are much more easily overlooked than found, even when
one is actually searching for them ; but the condition of
the stomach, and of the duodenum and upper part of
the jejunum are most typical, and a similar combination will
hardly be found In any other disease than anchylostomiasis.

The thinning of those parts of the intestine not the seat
of active 1rr1tat1on from the parasite, 1§ of course only a part
of the general emaciation, while the reddish streaks found were
ﬁprebably only patches of h‘% postatic congestion., °~ —

Case No. 82, Khejan, a Garo cultivator, Zt. about 15
years, came from Ker apara 1n the Garo Hlll_s “The usnal
hmtory ” of illness for some time, with enlarged spleen, fever,
gradual wasting, and inability to work.

| Present condition is ansemic, thin, and weak, but can still
get about. Gets fever irregularly. Bowels regular, chest
healthy, pulse quick, tongue pale, appetite falr, spleen sllghtly
enla.rf:red None of his relatives have had Fcakz ~azdr.
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The after history of this case closely resembles the preced-
ing, He was submitted to anti-malarial treatment, under
which the spleen diminished 1insize ; but, 1n spite of thls he be-
came steadll}r worse, and died from a violent intercurrent attack
of diarrhea, after a stay in hospital of a little leds than three
months. \

‘A temperature of 101-8° is recorded once only, and with

~ this single exception, there was never any pyrexia during his co

whole st:a,y in hospital, and, as in the preceding case, othe
temperature 1s often sub-normal.

The post-mortem examination showe:! the death to be
immediately due to enteritis. The same peculiar appearances
are recorded in the duodenum, aund he also describes a large
number of “deposits of ngment of an inky hue varying in size
from that of a millet-seed to a split pea, many of them being quite
firm to the feel.”

These are of course the well-known “ bites ” made by the
parasite, and consist of extravasations of blood into the mucous
and submucous tissues. Itis instructive to note that, whatever
malarial element, may have at first been present in this case, 1t
was In a fair way to cure at the time of his death.

Case No. 23, Nausi, a Gdaro cultivator's wife, aged 26
Kald-azdr had appeared in her village two years ago. She
- has been ailing for a year, her child took the disease and died,
and her husband ran away from her, from fear of contracting
it. Her illness commenced with pain in the head and discharge
of blood from the bowels. She stated that her skin had become
darker. Her appetite is bad, she complains greatly of head-
ache. Her spleenis somewhat enlarged. She 1s thin and weak,
face and eyelids pufly, conjunctive of a “ muddy” colour,
tongue pale and flabby. Base of lungs cedematous.

This woman remained nearly six months in hospital,
during which time she had repeated severe attacks of diarhcea,
the bowels being loose the greater partof the time. She grew

dé®™edly btetter the diarrheea ceased, and she was dlscharged
apparently n a fair way to cure. v

This case 18 less clear than the preceding, but the
degree of enlargement of the spleen will not account for
the cedema, &c., and the general severe symptoms, and it
is pmba,bly one of anchylostomiasis also. It seems probable
that the violent and repeated attacks of diarrheea may have:
dislodged the worms. I am strongly inclined to believe that this
sometlmes takes place, though I have mot as yet been able to .

£
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find worms in such a case. My opportunities, however, have
“ been small, as T have nearly always giwen thymol after but

few days’ observation.

Case No. 24, Dachi, a girl aged 12, daughter of a culti-
vator: was driven away from the village, because she had
ldla-azdr. Her parents had both died of it. She‘was found
on the road, and brought into Tura in a state of semi--
starvation, - B

- ® Present condition.—Body thin, feet and face cedematous,
anemic, bowels loose. Her spleen 1s very large.

This patient vallied at first, but siiffered almost conti-
nuously frowi diarchea and severe abdominal pain.  Her tem- -
perature, though .ot of a malarial type, remained at one time
continuously between 101° and 102°. It is only recorded, how-
ever, for a few days, and the pyrexia was probably connected
with a severe attack of enteritis. She lingered on for three
months, and finally died from a fresh bowel-attack.

Post-mortem examination.—Body much emaciated, section
of tissues anz:mic. |

A little serum in vpericardium and pleura, but thoracic
organs otherwise healthy.

Liver large, somewhat congested.

Spleen very much enlarged. |

- Duodenum sumewhat thickened and large. Jeyunum has

@ darkened appearance caused by a remarkably - fine dotted
pigmented  deposit not wulcerated. There were arborescent
patches of corgestion in the ilum, but Peyer’s patches were
healthy, and so were all other remamng organs.

There can be of course no doubt as to the gravity of the
malarial complication in the case of this poor wail, but the post-
mortem appearances leave no doubt as to the case being one of
~anchylostomiasis, and, as she died from the irritation to the

small intestine caused by the parasites, it was evidently this,
*and not the malarial complication, that caused the fatal 1sme.

Case No. 26, a Garo woman, aged 28, wife of a cultiva-
tor. Lives at Marapura, where three people had already
been attacked by kdla-azdr, one of whom has since died. She
was taken ill about a year ago, and since then, her husband
has become ill, and her child has died. - The illness commenced

.with fever, followed by enlargement of spleen. Has hed
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Present condition.—Is still able to stand and walk, but
is very weak and emaciated. Her appetite is now fair. She
1s ansemic, her feet are cedamentous, and her spleen 15 enlarged
to six fingers breadth below the ribs.. Her skin does not
appear to have grown darker. |

This patient seems to have improved somewhat ; she does
‘not appear to have had any fever whatever during her stay in
hospital, which extended to two months and a half, but the
termination of the case is not recorded, as she appears to have
been still under treatment when the collection of cases was
sent in. This, too, is in all probability a case of anchylos-
tomiasis, at any rate the amount of splenic cuiargement 18
quite inadequate to account for the anemia and anasarca.

The remaining 25 cases of Mr. MeNaught's series include
several which there can be no doubt were mstances of anchy-
lostomiasis. They also include one case of acute pneumonis,
two of acute dysentery, several cases of ordinary or remittent
fever, which of course yielded to treatment, and one or two
cases in which the evidence points to malarial cachexia, besides
some cases in which apparently anchylostomiasis and mala-
rial cachexia coexisted in various proportions. In some cases
from the police and jail hospital there 1§ nothing to show that
the patients believed themselves to have kd/a-azdr, and they seam
to have been classed as such, simply because they had fever.
| It is quite evident that Mr. McNaught was on the verge

of discovering the true nature of the cases with which he had
to deai. The careful examination he made of Peyer’s patches
in each case shows that he suspected some connection with
- typhoid fever, but in place of the lesions characteristic of that
disease, he found changes in the upper part of the gastro-intes-
tinal canal which he saw were quite peculiar, but which,
owing to the non-discovery of the worms that cause them,
remained inexplicable. The preliminary washing necessary
for a careful examination of the mucous surface necessarily
washed away the worms, and left him only the changes pro-,
duced by them to observe. All his dissections were made
several hours after death, or, in other words, a¢ a period when
the worms would have become detached from the mucous mem-
brane, and so enveloped in the glairy yellow mucous of the
duodenum as to be quite invisible except to closest scrutiny,
dtrected especially to their discovery. Had he chanced to
" have made one of his examinations immediately after death, -
while the parasite is still fixed to the mucous membrane, he
could scarcely have failed to have found them and to recognize

s
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the~-causal connection between them, and the peculiar, and
otherwise inexplicable lesions he had found in those portions
of the bowel occupied by them. | -

Case No. 26 (Dr. Nandi’s series).—Manara, an Assamese
Muhammadan, aged 25. For the last five years has lived in
Gaunhdti as a domestic servant in a native family. Before this
he served as water-carrier, on a tea-garden for about two years,

About six months ago suflered from fever, and since then he
has® got steadily worse, suffering mainly from dyspeptic
symptoms, .

Present condition.—Is markedly ansemic and emaciated,
with a much enlarced spleen and shight anasarca of the feet.
Can, walk a little. Urine s.p. 1,010, acid, no sugar or albu-
men. As he was suffering from diarrheea, no purgative was
given, but he was at once placed upon slop diet and thymol
administered, four doses of 30 grains being given at 6 am.,
8 am., 10 am., and noon. He passed one stool at 9-30 and
‘another at noon, and both were examined for anchylostoma,
as well as one passed at 4 p.m., the previous day, before the
administration of thymol, but no worms could be detected.

This and the following four cases are interesting, because
they are not originally contributed as examples of kdla-azdr,
~ but in compliance with a circular of the Sanitary Commis-
sloner, requesting an investigation as to whether or not anchy-
lostomiasis existed among Native Assamese as well as among
imported coolies. That the case was one of anchylostomiasis
there cannot be the slightest doubt, and the way in which the
discovery of the worms was missed is a good illustration
of the way in which misleading evidence has accumu-
lated. It willi be observed that the last stool examined
was one passed about the same time as the adminisiration
of the last dose of thymol, and only six hours after the first.
Food and badly soluble drugs such as thymol introduced into
sthe stomach remain there, as a rule, about four hourg, go
that only two hours are left for the intestinal contents to
pass from the *duodenum to defacation, a time. entirely
madequate, &ven supposing the worms to be destroyed by the
first contact of the drug.
| I have seldom, if ever, found any worms until some eight
hours after the last dose, and it would have been truly
surprising if they had been found in this case. The next case,
in which Dr. Nandi succeeded in discovering the worms, illus-



| * Case N¥. 27.—Domoho, an Assamese Hindu conviet,. ag
‘about 82; has been in jail about a year, previously to which, with "
the exéeption of a month, during which he served in Gauhit
- a8 agervant, he had resided at Nomati in the Nalbari thdng.
About four months ago, had fever and cough, and las not
been well since, suffering much from palpitation of the heart,
dyspepsia, occasional diarrhcea, alternating with costiveness, -
with rumblings, and occasional abdominal pain. .
- Present condition.—~Marked anzmia and weakness, with
- Bome emaciation. Feet just pit on pressure. After the ad-
ministration of a preliminary saline purgative, the patient
‘was given three 30-grain doses of thymol at 7 am., 9 am,
and 11 a.m. followed by a second saline purge., o
At 5-30 p.m. (i.e., 6} hours after the last dose), he passed
a stool containing 25 anchylostomes. H o
At 6 am. a stool containing only two ascarides.
« 5 S p.m.) passed stools, which were collected in- a single
» 9, pvessel, and found to contain a number of
» 10 ,, ) anchylostoma and one ascaris. o

- It will be observed that it is not till nine hours safter the -
last dose that the bulk of the worms appear. Itis improbable .
that he contracted the disease in jail, so that it was probably,
contracted in his native village, a fact which would seem to.

- pomnt to a somewhat prolonged period of incubation, during
- which the worms. were slowly growing to maturity. My
experiments on monkeys, though not conclusive, would seem
to point to a similar conclusion. SO

. Case No. 28.—Kikhor, aged 20, a resident of Gauhdti,
but in the habit of making trips to upper Assam in pursuance |
ot his calling, as a boatman. For the last &ix months
has been suffering from abdominal pain, alternating diarrheea
and constipation, with palpitation of the heart, Is ansmic and .
weak, feet cedematous, face to a less extent so. Has enlarged

‘8pleew, and the hepatic region is rather fulk, with pain in left
hypochondriac and wumbilical regions, and winges on pressure
over hepatic region. Urine high coloured, no albumen. B

Treatment—Calomel, grainsii., every four hours, for four
times, followed next morning by thymol, graing xxx, aft
6am, 8am, and 11am. He passed one stool at noon, and
& second at 1 p.m., which were examined, but no anchylostoma

were found.

The patient died four days after, and a post-mortem exam-
Ination was made. The description of the changes recorded
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~ reads much like some of Mr. McNaught's cases, with the addition
that nearly the whole length of the intestinal mucous mem-
brfnce was closely scrutinized, but no anchylostoma found. |
| Here, again, the last examination of the stools was made
only an hour after the last dose of thymol, and however many-
worms may have been ejected by it, they would not be dis-
coverable in the stools until many hours after. After such
a thorough dosing with thymol and purgatives, the close search
for anchylostomes was hardly likely to be rewarded, as all
would be, almost infallibly, cleared out of the intestine.

-

Case No. 29.—Jugil Kachari, aged 13. Has gerved
for the last three years on a tea-garden, whence he
was admifted to the charitable dispensary, Gauhati. About
- #year ago suffered from fever, and two months after this his feet

commenced to swell, and he gradually became very weak. -

Present state. Is angmic, suffers from palpitation of the
heart, pulse 100. Spleen enlarged, feet cedematous, face shghtly -
swollen. Appetite bad. Suffers from alterating diarrhcea and -
constipation. Liver slightly enlarged. Thymol was given in |
15 grain doses (a quantity I have personally found indde-
quate), and the last stool examined was passed five hours after
~ the last dose. e
~ TUnder the circumstances, it is not surprisit? that no worms
were found. Here is a regular case of tea-garden beri-beri, yet
observe the identity of the symptoms with those recorded in -
kdla-azdr, even to the fever and hepatic and splenic enlarge- -
ment, and notice the double fallacy involved in the assumption
that no anchylostomes were present. - |

" (Case No. 30.—Shaik Hyat, an Assamese Muhammadan,
aged about 40. Has served off and on in tea-g#rdens, was in
hospital five or six months ago with syphilis. Has lately become
weak, and has, for a long time, suffered from diarrheea and
‘dyspepsia. A little while ago had an attack of melena, lasting

two or three days, during which he passed much blood,"quite
unaccompanied by pain or tenesmus. | T
Present condition—FEmaciated, weak, and anemic. Feet,
legs, and scrotum cedematous; a little ascites. Breathing
laboured, appetite bad. No enlargement of liver or spleen.
. He was given thymol at 6 am,, 8 am,, and 10 a.m., and stools
passed at 9 a.m. and 11 a.m. were examined for worms, but
paturally enough none were found. The case, of course, 18 a
typical one of anchylostomiasis. What other disease indeed

will account for the painless melena?
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. To this gollection I add two of my own cases observed in
the charitable dispensary, Gauhdti, which illustrate certain
points which are not noticed in any of the preceding cases.

Case No. 31.—Api, aged 4, an orphan, can give no account
of herself, but is a Kachdri, a class whose diet is of a mixed:
character, and in fact will eat almost anything. o

~.The child is extremely weak ; cannot stand without assist-
ance; there is general eedema and ascites; and ¢he face is
very pufly, but there is no special prominence of ccdema along
crest of tibia. There is no sigir of paresis or of diminished .
sensation, and the special senses appear normal. Complexion
moderately dark, skin dry and hard. She is anzmic to the
last degree, tongue clean, but deadly pale, pulse 102, very
weak. Bowels loose, but motion not dysenteric. The lowex
part, of the chest contains fluid, but the lungs and heart are
otherwise normal. The liver dulness extends barely to the
costal margin: above, its limits are masked by the presence of
fluid in the chest. The spleen appears much enlarged, but,
owing to the presence of ascites, and much flatug; it 1s difficult
to define its exact limits: The blood was very watery, and poor,
in red corpuscles, which did not exhibit the normal uniformity
of size. No micro-organisms could be detected in it, and
attempted cultivations gave negative results. |

A few days after she came under observation, the post
mortem 10 which anchylostomes was first found, occurred,
and, on examining her dejecta, large numbers of ova were
discovered. She was given thymol, and a large number of
anchylostomes and a few lumbrici were expelled. No good,
lowever, resulted, and T am even inclined to think that the
fatal termin#ion may have been accelerated. She gradually
sank, and died about three weeks after she came under my
observation. There were a few irregular elevations of tempera-
ture, but otherwise the temperature was constantly subnormal.

o Lost-mogtem examination, made three hours after death.
Total weight, 30 pounds. Body emaciated, but extremely cede-
matous, the distended cellular tissue being an inch deep over
the chest, and, like all the other tissues, excessively ansmic.
Abdomen, plure and pericardium full of fluid. Brain 2 pounds
some fluid in ventricles, otherwise healthy. Heart 24 ounces;
muscle rather cedematous, right side contains a large ante-mor-
tem clot, a tall of it extending into the pulmonary artery.
Valves healthy, with the exception of three small hard granu-
~ lations (old) on posterior flap of mitral. : 2 o
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Lungs—Right 4 ounce, left 35 ounce. Both very cede-
matous : a few scattered miliary tubercles on surface of right;
none on left. - .

" Tiver, 1 pound 5 ounces, of normal appearance, gall blad-
der much dilated, containing, greenish, glairy bile.

Spleen, 9 ounces, dense, and harder than normal; no
adhesions on the surface. *

Kidneys, weigh together 4 ounces. Capsule peels easily 1n
both, right with convex horder congested, interior pale. Left
pale throughout, cortex somewhat atrophied. |

Stomach shows scattered petechie. Greater curvature of
a dull bluish red colour. |

Intestine, duodenum and upper part of jejunum of a
peculiar slaty hue, closely spotted with marks of old and recent
bites. In duodenum and upper part jejunum ten anchylosto-
ines were found (eight females and two males) adherent to the
mucous membrane, most being found about three feet down
jejunam. DBesides these, a number of shred-like bodies contain-
ing ova (probably dead, half-dicested parasites) were found
:  the intestine. The ileum contained a number of lumbrici, and
trichocephali were found in the ceecum, some lying coiled up -
within ulcerated surfaces. Near the anus a number of ozyu-

 rides.

 Case No. 32.-—Jagat Das, a Ilindustan, who had lived
for some years in the neighbourhood of Ganhati. Age about 30.
Much emaciated. Height 5 fect 6 inches, weight 90lbs. Can
scarcely stand, and is too apathetic to give any clear account
of his past history. | 5
Face puffy, legs eedematous. No modification of sensory
or motor power, apart from extreme weakness and hebetude.
Is frightfully anenic, and the tongue is very pal®, but furred.
Skin dry and cold. -
| Area of cardiac dulness somewhat increased, but dafhcult
" to define, on account of being merged below in the dulness
“extending over the lower pulmonary area. A weak systolic
murmur, marked ascites, but no other abnormality of abdo-
minal organs. He is constipated, but complains of no pain.
Some kaladana was given to relieve the bowels, and the
dejecta were found to contain large numbers of ova, but the
food was passed mainly undigested. |
" This man lived only three days after admission. Thymol
could only have precipitated matters, and so was not given,
The temperature was persistently sub-normal, and, two hours -

-

.
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before -deathy was only 90° in the rectum, the lowest tempe-
rature I have ever seen recorded in a living human being.
The blood was repeatedly examined at different periods of
~.the day, but no micro-organisms could be discovered.
-~ Post-mortem examination four hours after death.—Ema-
“ciated and ansemic, but very cedematous. -
Chest.—A small quantity of fluid in each pleursa, the
_ pericardium contained much fluid. | -
Lungs.—Right 11lb., left 14lb. Both extremely cdema-
- tous throughout, congested below, extremely pale above. The
targer branches pulmonary arteries contained ante-mortem clots.
Heart.—Right side filled with an enormous afte-mortem
clot, which extended into the auricular appendix, and into
the pulmonary artery and its branches. Muscular substance
thin and pale. Mitral valve and adjacent endocardium some-
what thickened. Left ventricle empty. a
~ Abdomen.—Contained a quantity of ascitic fluid. Liver
11b. 154 0z., pale, but otherwise normal, gall-bladder moderately
full.
Spleen boz., tissue of normal appearance, very firm.
Kidneys each 40z. Pale, but otherwise healthy.
- Intestinal canal-—(Esophagus pale, but normal. Stomach
dilated, pale, with a few reddened patches and petechice, the
walls of the organ are so thin as to be nearly transparent. The
bowel was loaded with alvine secretion throughout the upper
part, containing mucous streaked with blood. The ascending
-colon containing soft feecal matter, while the lower bowel is
filled with a hard mass. No ova could be found in the mucus
from the upper part of the bowel; they were extremely
numerous i the soft fwecal mattgr in the ascending colon,
while they grere comparativelv rare in the hardened mass.
The upper end of the small intestine must have contained
about a thousand anchylostomes. The first specimen was
found adherent immediately below the pylorus, and they
waoreAdherent in great numbers to the whole of the duodenum,
and upper third of jejunum. The greatest numbers to be
found in the commencement of the jejunum, where 65 were
counted adherent to a piece of bowel eight inches in length;
on this piece only 10 more recent bites than adherent worms
could be counted. About 3% feet along the jejunum, only
30 could be counted in a similar length, while at 5 feet
only unadherent specimens could be found, and a few such
could be found throughout the greater part of the length
of the small intestine. No other entozoa were present. - The
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aorta and iarger veins, as well as the thoracié duct, were
‘examined, but presented nothing abnormal. - n

At first sight, it might appear, from g perusal of this collec-
tion of cases, that we were as far as ever from being able to de-
fine what kdla-azdr is. 1t will be observed that it includes cases
of the most diverse character. For the most part, howewer, all
are chronic cases, whose common leading characteristic is ca-
chexia. Even this characteristic, however, is not universal, for,
as we have seen, cases of acute maladies, such as dysentery.
and pneumonta, are included. | N

Putting these aside, however, the common symptom that
characterizes the greater number of the cases is ansmia, and the
prominence and importance of this symptom' has been noted
by all observers, in illustration of which we may now with
advantage add some of the remarks as to the general symptoms
of the disease that have been made, from time to time, by
‘medical officers who have given special attention to the subjett.

Deputy-Surgeon-General Clarke (Annual Sanitary Report,
1882), epitomizing the accounts he had received from various
gources, says “ a disease commencing with pyrexial attacks,
ushered in with rigors, and followed by sweating frequently
“recurring, accompanied by pains in the joints and continued
headache, resulting in a condition of gemeral anemia With
splenic and hepatic enlargement. Thisis followed by extensive
anasarca of heemic or renal characters affecting the face, eyelids,
abdomen, and feet; occasionally by melanasma, epistaxis, diar-
rheea, meleena, aphonia, and symptoms of laryngeal and bronchial
catarrh. The disease generally terminates by death from gene-
ral asthenia. * * * Nearly all the preceding symptoms
-seem to depend on one oMMer symptom not yet mentioned.
That symptom is an intense ansmia, which shows itself at an
early period, and continues to increase in intensity as the
“lisease progresses.” |

Now, I have strong reason for believing thaf anchylosfo-
miasis does often commence in a pyrexial attack, but putting
aside the pyréxial onset, could one possibly have a better
account of the symptoms of anchylostomiasis than is here given ?

Dr. Borah (Appendix to Annual Report of 1883) says.
—“The train of symptoms appear in the following order :—
Anzmia, enlargement of the liver, loss of appetite, emaciation,
edema of the feet, diarrhcea, ascites, and, in a very few cases,.
cancrum oris (due to poverty of the blood), also enlarged
- spleen and phthisis pulmonalis.” | .
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Here again, the description will apply well to cases of
anchylostomiasis and to no other disease. . The order of appear-
ance of the dropsical symptoms, too, is given quite definitely
~ and accurately, and is, as I have already observed, the reverse:

of what is found in malarial cachexia. The very small promi-
nence given to enlargement of the spleen in this description
14 another indication of the carefulness of the observations’
that underlie it, especially when we remember that the writer
was fully convinced of the malarial origin of the disease,
and, but for this predisposition, must have recognised that,
though an®mia may result from chronic malaria, it is a sequel,
and not a premonitory symptom, of the disease, as here
described. It is evident, indeed, that Dr. Bosah strongly
suspected the true cause of the malady, for he states that he
used thymol in some cases, but failed to discover any worms..
That he did not find them is probably due to the fact that
it is quite useless attempting to find them by a mere Inspec-
tion of the dejecta, unless they be present in quite exceptional
Rumbers, though it is equally possible that the cases on
which he happened to try the drug, may have been instances
of ordinary malarial cachexia, or other wasting disease.

Dr. P. M. Gupta, speaking of the discase, as seen in the
Géro Hills, in the same appendix, describes the symptoms as
follows :—* Obstinate diarrheea and dysentery, inflammation,
affections of the respiratory organs, enlarged spleen and
liver, epistaxis, with a general tendency to heemorrhage, dread-
ful anemia, dropsy, and general anasarca are the most pro-
minent complications.” Here there is no attempt to describe
the order of appearance of the symptoms, but the general
description answers most thoroughly to the complications
that appear in the angmia of anchylostomiasis. .
~ To these pictures of the disease 1 can add but little, and,

as T shall have to refer more fully to this point when writing
of anchylostomiasis as such, 1 will not here insert observa-
tions, which would necessarily have to be repeated. It is
«ohsious that acute cases of ordinary tropical maladies, differ-
ing, as they do, in no way from cases met with all over India,
can have nothing whatever to do with the enhanced morta-
lity, and the same remark applies to chronic cases, such
as the instances of caries of the spine, of phthisis, and’ of
lardaceous disease which were brought me as kdla-azdr. |

Really, the only common character of the cases is thal
they believed themselves to be suffering from kdla-azdr, and
in point of fact, it will be found in visiting a kdla-azdr-stricker

f
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. village thatany and every case of illness, alike chronic and
acute, will be brought out and exhibited to one ~under that
name. Nor is this unnatural. Even the most highly-civilised

- natives of Europe can hardly be trusted to diagnose their
own diseases ; and I would submit that if, in all cases, as has
been done 1n- this instance, we left the diagnosis to the patient,:.
there are few diseases in which we should not be..in. pagusls:
confusion, and that, for example, in India at least we should
draw no distinction between small-pox, measles, and varicella :
for ¥ 18 notorious that, in most parts of India, natives return all
three as small-pox : yet either of the three might be the cause
of a widely-spread epidemic, and to argue that an epidemic of
measles must necessarily be one of small-pox, because the latter
disease had always been common in the affected district, and
the general populace saw no difference between them, would be
obviously fallacious, and none the less so, because it would
be necessarily easy to find plenty of cases of true small-pox to
support one’s contention, ‘

To account, however, for a malady which causes a
mortality so rapidly increasing, so severe, and so different
from our previous experience of the diseases of the country,
we must seek some newly-introduced cause: some disease.
which has not been always endemic, and not a malady like
malaria, which has always been rife in Assam, and which

~depends on conditions which have remained entirely un-
changed. We are, it is true, still much in the dark as to the
exact causation of malaria, but, if this enormous increase
of sickness be due to it, we ought to be well on our way to
a certainty, as to some at least of its effective causes, for
these causes should be in prominent action in the aﬂgcted
villages to an extent seldom before realised. Nothing of the*
sort, however, can be found. I am aware that the disturbance
of the drainage lines of the country by newly-constructed em-
banked roads, and also the extension of forest reserves, have
-each been suggested as the possible cause of the assumed
Irtensification of malaria; but neither suggestion ~will bear
even the most casual examination. %

- To begin with, the distribution of the malady bears no
relation whatever either to roads or reserves. Further, if-
‘an embanked road, by stopping the outflow of water, render
the ground above it damper, it is perfectly clear that it
‘'must necessarily render that below it drier. Water cannot
flow in more than one direction. If such a road be placed
in the line of the gradient of the land, it can exert no
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inflience in either direction. If, however, it be .placed more
or less parallel to the lines of contour, it must render the -
contours above it damper and those below it drier. Most
of the great roads do, in point of fact, run parallel with the
- contouring of the country, or, in other words, between the
hills and the river, and mu% in so far, tend to render the
land between the 111]]3 and the road somewhat damper than.
before their construction. I doubt, however, if they  arg,
adequate to produce any very appremable effect, for they seem
very fairly provided with openings; and bhils, and other col-
lections of standing water seem just as common on the one
side as the other; moreover, if they really did interfere much
with drainage, it is pe1fectly certain that they would not
:stand long. -

However assuming them even to have such an effect,
anid o to enhance the malariousness of the country, on one
side of the road, it is perfectly clear that the general health.
ought to be pmportionally bettered on the other side, but
no one has even suggested that this has taken place.

In a country like Assam, where so large a proportion
of the total area is virgin f{]I'GSt- I have never been able to .
understand how any one could soberly 'suggest that the
petty amount of afforestation effected by man can have any
influence on disease. It seems like accounting for the grimi-
ness- of Newcastle by the importation of a few baskets of
charcoal. _

In the absence, then, of any intelligible cause for intensi-
fication of the well-known malariousness of the affected districts,
it seemg as great a mistake to attach any importance, in the
pmdu%;lon of the increased mortality, to such cases of mala-
rial cachexia as one meets with, as to the cases of dysen--
tery, pneumonia, and spinal caries: |

Personally, I have not found cases ¢f uncomplicated
malarial cachexia at all commoner than T have in certain parts,
for example, of the 06111}1&1 Provinces and Punjab. What1 ,
h#Ve,~however, found is that, wherever a village is seriously
affected with kdla- ~azdr, the la,rcrer proportion of serious iilness
~ will be found to consist of cases of anchylostomiasis. Thata
very large proportion of the cases will be found to be
complicated with enlargement of the spleen is quite -beside
the question, for, as we have seen, this condition nearly as
often compllcates apparent health. Malaria doubtless accounts
now for as much sickness and death as it always has, and
that, we well know. is no small amount: but 1t 1s entlrely )
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inadequate to serve as the efficient cause of the terrible death—
rate of kdla-azdr-stricken villages, and the true cause of this will
be found to be neither more nor less than anchylostomiasis.
Of course, it is perfectly intelligible that a man brought low
by anchylostomiasis should more readily fall a victim to
malarial influences. In the closely-analogous case of famine,
we know this to be the case, but it is to shortness of food;-and.
- not to malaria, that we ascribe the high death-rate of péeriods
of famine, in spite of the fact that many poor, half-starved
wré&tches might have survived but for attacks of fever and
enlargement of the spleen. Conversely, a man, already the
subject of malarial cachexia, will die much more rapidly from
anchylostomiasis than an originally healthy subject. .
As will be seen, I am far from asserting that any and
every case that will be produced as kdla-azdr is necessarily
anchylostomiasis, or that cases of malarial cachexia are .
otherwise than very common, for such cases are very common
now, always have been, and it will be long ere they ceage
to be so. Al I wish to convey is that the increased morta-
lity is due to the anchylostomiasis, and to no other cause, and-
hence the answer to the question propounded at the com-
mencement of the section must be that if we take kdla-azdr
to be anything brought as such, kdla-azdr may be anything,
but that if we confine ourself to the cause of the present
pestilence, the reply is that it is anchylostomiasis. -
I, as it is to be sincerely hoped will not be the case, the term
kdla-azdr be retained at all, it should, I think, be confined to the
cause of increased mortality, which has given rise to the term.
The preferable course, however, will be to classify our cases
- under the headings of ordinary medical 11011:1811(31&1311;;@,_- and
i to avoid entirely the use of such misleading terms as kdl-
azdr and beri-berz, .

e e el
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The immense numbers of ova which are to be found’in
the dejecta of patients suffering from anchylostomiasis has -
already been adverted to. We must now attempt to follow
what happens to these after they have been deposited on the
ground. |

If we watch a deposit, wé shall find that, in warm, damp-
weather, by the next day there will be little or no offence, and
little to be seen of the frecal mass. In its place we shalf find ~
the ground turned up into minute heaps of granules.  This has
been mainly effected by the agency of several species of beetles
which feed on the excrement, and carry much of it down .Into
their burrows. A

In spite, however, of the destruction of the greater part of
the mass by these little animals, if we examinethe soil, the
nextday, i.c., two days after deposition, we shall find 1t absolutely
swarming with minute nematode embryos. In three or four -
days, the place where the fweces were deposited will be difficult
to make out, and by the end of ten days no trace of its presence -
will remain to the naked eye, but the microscope will reveal .
the presence of the embryos, in even increased numbers. During :
the cold season, when many of the species, which thus act as
scavengers, are sluggish, or perhaps hybernating, the deposit -
will remain longer on the ground, and its traces will be discern- -
ible for a long time, but the ultimate result, though deferred,
will be the same. |

‘As will afterwards appear, when we come to discuss the
methods of infection, this rapid disappearance of the offensive
amatter, and the persistence of the embryos on the site it
occupied, has an important bearing on the transmission of the
disease. In the case of the small pits, which have been already
mentioned, where there is a cansiderable accumulation of fzcal
matter in one place, the eflorts of the scavenger beetles are in-
gufficient, indeed they will not be found except at the edges Qi
such accumulations, and Lence in this instance the greater part
of the faecal matter remains at the disposal ef the nematodes,
which are thus enabled to flourish even more vigorously than
in the case of isolated deposits. |

For purposes of investigation, however, it is better to instl-
tute aregular cultivation, but nothing but facal matter will.
serve for the proper mnourishment and development of the
worms, so that the course of events as seen in nature must be

followed as closely as possible.
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. T have transferred embryos to the ordinary nutritive
media, used in bacteriological investigation, to meat juice and
other fluids' that, it appeared, might offer a suitable and in-
offensive cultivating material, but, though the embryos often
contrived to live in these for several days, dll growth and
development was at once stopped. - From the ecircumstanee: -
that the intestinal contents of the embryos change to.a parple
hue under the action of Pettenkofer’s test, it may be conSi-
dered probable that the worms find their nourisliment mainly
in the biliary matter found in the fwmces, and, as far as my
.experiments go, theyshow that it is quite useless attempting
to observe the development of the worms except they be
~provided with feecal nutriment. R
~  However, by utilizing the deodorizing powers of earth,
we may obtain cultivations of the worms, which if not abso-
“lutely - free from offence can yet be dealt with without any
great amount of personal annoyance. After trying a great
many plans, I find the method most favourable to the develop-
ment of the worms 1s to place the suspected faces in a lightly-
covered vessel, such as a gamlah tied over with muslin, for a
day or two, and then to add sufficient water to render the
mass quite fluid. | | |

- A shallow crystallizing glass is then about half filled
‘with clean white sapd, which should not be too fine, and a suffi-
ciency of the diluted feecal matter is poured over this, without -
. touching the sides, so as to thorouchly wet the sand without
causing obvious pools on the surface ; and, finally, the whole is
covered with a plece of clean window glass, From time
to time (every day or two) the glass cover must be raised so
as to renew the air within the chamber, as I find that the
worms can only develop 1n the presence of a free supply of
~oxygen. Freshly-collected frcces may be employed in the
same way, but I am inclined to think, as a result of many
experiments, that the development 1s rendered more sure by
the ova being allowed to remain from 24 to 48 hours in their-
natural habitat. | | | |

A certain ainount of dampness is important in ensuring
the best result, and the degree of this may be best expressed
by stating that the grains of wet sand should still hold a
certaln amount of air entangled amongst them.” No doubt,
this i8 connected with the necessity the worms, in common
with other animals, have of obtaining a free supply of oxygen.
Thé length of time taken in hatching out varies greatly with
the temperature of the air. At what degree development
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" .altogether stops I am unable to state, as, owing to the impos-
" gibility of obtaining ice, T was unable to institute any experi-
‘ments on the point. As far, however, as Assam is concerned
~ this is unimportant, as the temperature here, even in the cold
 weather, never falls sufficiently low to do more than rétard the
~ hatching process. | AR
| In December, at Gauh4ti, the temperature in my labora-
tory ranging a little above 60°F. during the day, and falling
to about 54° at mnight, the embryos do not commence to
~ hatch out until the fifth day, and then only a very small
number, the greater proportion not appearing until the sixth
day. On the other hand, in an observation made at Dhubri
late in March, the temperature being about 84° iIn the
room where I was working, the embryos hatched out the
day after the deposition of the excrement; while in Shillong,
at an intermediate temperature of about 70° they usually
did not appear till the third or fourth day. I made some
attempts at ascertaining the effects of a higher temperature,
but my constant temperature apparatus proved a failure, and
‘the experiments that were attempted in 1t were necessarily
inconclusive. They showed, however, that the embryos can

live for a considerable time at a temperature of 120° F.
The ova, as met with in the feces, have a very charac-
teristic appearance, and once seen cannot well be mistaken
for anything else. As the average of # large number of
micrometric observations, I find they measure ;)4 inchin length
by =45 inch in breadth. As far as can be made out from the
very rough figure in Dr. Kinsey’s pamphlet, this coincides
pretty closely with Perroncito’s measurements, but his figure,
to judge from the varying size of the ova represented, can only
be a free-hand production, and therefore cannot be taken as
exact. I can find no statement as to the measurements of
the ova in the papers of either Dr. Adolph Lutz or Dr,

Schulthess. ~ |
. _Inthe last edition of Dr. Bristowe’s “Theory and Practicg
of Medicine,” the measurements are stated as 514 inch by oo
inch. The statement is of course, not origimal, as the author
could have had no opportunity of personal observation, and
the authority for it is not given, but if it be based on correct.
observations, it must refer to a distinct species from that
observed in Assam, as the measurements of the ova of any
one species vary within such narrow limits only, that it would.
be impossible to find any two ova differing by as much as
24 inch and 14 inch, so that either the ova referred to belong:
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to differert species, or some mistake has been made by the
authority from which Dr. Bristowe took his description.

The exact measurement, however, is of great importance
in the diagnoses,of cases by microscopical examination of the
feeces, especially when it 1s attempted for the first time, before
- one has become familiar with the general appearance of the
ova ; and hence this statement in Bristowe gave me a great deal
of trouble in the early stage of the investigation, and, mistrust-
mg khe exactness of my stage micrometer, I sent for a new
one, but both mmstruments give the same readings, so that the
above measurement may be accepted as exact, | -

In fresh fecces the ova are usnally 2-4 segmented, but I
have often met with unsegmented ova. The yelk is of a
greyish colour, and is separated from the shell by a compara-
tively wide zone of perfectly clear, transparent fluid. As this
fluid and the egg-shell are alike quite white, it is by this
character alone perfectly distinguished from the ova of Ascaris
lumbricordes, which are yellow, and from those of Trichoce-
phalus dispar, which are deep red brown. This clear zone is
~ usually wider at the poles than elsewhere, and is not found

to the same extent in any other human parasite. Another
peculiarity 1s that the egg has a tendency to a eylindrical
. form; in other words, its outline is not truly elliptical, but has

- 1t8 longer sides sogewhat flattened. |

- The only human parasite with whose eggs it can possibly

be confounded is the Oxyuris vermicularis, but this latter 1s
somewhat smaller, being only L. inch in length, its outline is
unsymmetrical, being flattened on one side only, and, lastly, it
always contains a well-advanced embryo. Now the most
advanced Dochmius ova which can be found in fresh fweces
are 1n the morula stage of development, so that the mistake
could only arise in examining fweces that have been passed
some time, though, as we have seen, in hot weather 18 or 20
hours would be suflicient.

~  After reaching the morula stage, the first indication of
the embryo appears as a slight groove, rather to one side of
the pole of the mMorula. This groove deepens until the em-
bryo can clearly be made out as a tadpole-shaped body bent
on 1itself. The embryo now rapidly increases in length, at
‘the expense of the thickness of the larger end, until a distinct-
ly worm-like body results. Before this process is completed'
even, slow movements begin to be observable in the mass,
until at length the embryonic worm can be seen in constant
~ motion coiling itself about in the egg with such rapidity that -
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it is very difficult to obtain a correct drawing. The movements
become more and more violent, the creature appearing to
struggle to straighten itself out, till at last the shell ruptures,,
as a rule, a little to one side of one of its poles. The little
WOrm Soon wrlgﬂles itself free from the empty shell, and at
-once begins to move about actively in the fluid in which it
ﬁnds itself. 9

- Immediately after emerging from the ego, the embryo

measures 0:085" 1 length by 0-005” 1n diameter, Tt tapers 4
little towards the head, which is rather blunt, and terminates

in a finely-pointed tail. The whole length is marked with fine
transverse striations as close as those of muscle fibre. Under
~a high power, the intestinal canal can be clearly made
out, butis not as prominent an ohject as 1t be¢omes a few hours
‘later, when 1ts endothelial cells have become plumped out with
granular matter.

‘The commencement of the intestine proper is about one-
ftth of the entire body length from the oval end of the body.
Immediately. in front of thls 1s a small chitinous bulb, which
is armed with certain chitinous ridges, so dlspased as to
appear like the mouth of a leech, when seen 1n optical section.
When first escaped from the egg, this bulb is in a continuous
state of pulsation, its strokes being about 60 per minute,
but not absolutely regular, sometime pausmg for a while. It
is no doubt by this means that the large supply of nourish-
ment required for its growth is drawn into the body. After
an hour or so, these pu]sations become slower, and finally
cease. In front of the bulb, the esophagus can be traced 24 a
faint ontline, broadening somewhat at about half its ler h,
and ﬁxtendmﬂ‘ to the mouth. The little animal grows a! Airst
with extreme rapidity. Within the next 48 hours, at an
average temperature of 70°, they have increased to three times -
their original Ilength. Durlnﬂ this time, they have undergone
geveral ecdyses but the exact number of changes is di fealt
<0 e4ate, as it 1s impossible to keep anyindividual worm corl-
tlnuously under observation. Repeated experiments have con-
vinced me that observation of these embryos, under laborat-
ing conditions, are quite valueless. The nature of the medmim
in which they will alone flourish quite precludes microscopi-
cal observation, and, in water, development 1s at once modified
and soon arrested. I have made many attempts to induce
them to grow in transparent media, but quite fruitlessly. In
‘nutrient beef jelly, such as 1s used for bacteriological work,
whether acid, neutral or’ alkaline, they soon die, -whether'it-
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be allowed to solidify or kept fluid by heat or dilution. They
live longer, but will not flourish, in urine, and the nearest
approach to success was obtained by mixing fmcal matter with
water, and filtering through nainsook, whereby a fluid is ob-
tained which, in thin layers, is still clear enough for micros-
copical observations; but even in this I have quite failed to
observe continuously, from birth to the adult rhabditis stage,
to be described below, any individual embryo.
o« I518 no doubt owing to too great trust in observation
conducted under purely laboratory conditions, that the des-
cription of the life history of the worm given in Dr. Adolph
- Lutz’s paperis full of fallacies. As those who have read that
otherwise very able paper will remember, a great feature is
-made of what he terms the encapsuling and calcification of the
embryonic parasites. I can emphatically assert that in their
life history there is no such phase, under any conditions what-
soever ;. and that what has been so described is not life; but
death history,.in other words, they are but the changes that
voccur in dead worms when left in water. I have kept dead
' embryos which presented all the changes figured by Lutz
under observation for long periods, and I have never witnessed
the least sign of returning life; further I have followed the
further change of decomposition into mere granular matter.
‘The only way to successfully observe the normal Life history
of the parasite is to make a large cultivation and remove small
' Specimens at frequent intervals for microscopical examination
. In water. It is here that the use of coarse sand as 2 basis
- proves so useful, as the sand entirely does away with the tena-
clousness of the original material, and a specimen removed
Jto a glass tray, and played upon by a jet of water, falls
to pieces, and is ready for observation at once. It may
be well, before proceeding further, to describe more
minutely the process employed in examining the cultivations.
The best size of tray is about 3 inches by 2 inches, intermal
raeasurement, and about 4 inch deep. Such tray can easilw he

- made by any one as follows :— _

Cut a strip of window glass 4 inch wide, and as thick as
can be obtained.: Cut off it two pieces, each 3 inches, and two.
pieces 2 inches long. Cut also, from a thinner piece of glass, as
free as may be from flaws, a plate, 24 in. x 33 In. Now make one
of the long strips hot in a spirit lamp, and smear one edge with
shellac, or, better, a mixture of equal parts shellac, yellow bees-
wax, and resin: now heat one of the long sides of the larger
plate, and then apply the cemented strip, so that it is fixed

i
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Talﬂqng the efge of the plate, standing upright. Next, in the

same way, apply the cement to one edge and one end of each

of the shorter strips, and fix them in position in the same way

- g2ne by one. Lastly, cement oneedge and the end of one face
“of the fourth side, and placeit in position, and the tray 1s com-
- ‘pleted. I describe the method of making these trays thus

minutely, as their use is of some importance in the diagnosis of

doubtful cases, as, owing to the lively movements of the embryos,
it is much more easy to detect them in a cultivation than -

. to find the ova in the feeces. Moreover, a simple pocket

lens, of one inch focal length, affords quite sufficient

magnification, so that a comparatively large amount of
Material can be searched over in a few minutes. A good hght

1s necessary, however, so that, unless a regular dissecting stand -

be available, it will be necessary to improvise one, to do which
the tray should be placed over a hole in one side of a cigar-box,

the lid being removed, and a shaving-glass, arranged at a suit- |

able angle, placed within the box.” The lens may be sup-
ported on a pen-holder fixed in a hole in the back of the

box and thrust through the small holes which are found in

the sides of the horn case of pocket- lenses of the usual
pattérn. Such an apparatus can be constructed by any one,

however little of an amateur.mechanic he may be, and forms

by far the most certain method of diagnosing the presence of
the parasite, when present in only small numbers, and by its
means I have again and again detected the presence of a few
parasites where repeated careful examination of the faeces for

ova had failed. For a reason that will presently appear, the -

cultivation should be allowed to stand for six or eight days-

before condemning it as sterile. |

1t is cast off entire, the worm drawing itself out like the finger

On account, then, of the impossibility of keeping the
embryos under continuous observation, I am unable to afford.
any exact information as to the number of ecdyses, but where
development is rapid, I estimate the changes of skin at not
less than twice a day. I have often watched the process, and .«

some very curious appearances occasionally present them- .
selves, as the worm often remains for a censiderable time
partially entangled in the old skin. . | | |

In every instance that I have watched, the old skin is -

ruptured near the head, a small cap of the anterior part of

the chitinous investment being forced off, while the rest of’

from a glove, the tail being the last part freed.

ﬂ- s

Even in one and the same cultivation, the rate of growth .
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varies gréatly, depending no doubt on variations of the amount
of available food supply in different portions of it. In experi~
ments conducted at Shillong, under conditions as nearly as
possible approaching those found in actual practice, the whole ok
the stages from ovum to the adult rhabditis stage, to be preﬂenﬂé
described, occupied six days. In this case the fmcal matter:
was simply spread over a patch of garden soil enclosed with-
in four planks. In experiments conducted in glass vessels,
with a mnecessarily somewhat restricted supply of arr, the de- -
velopment takes a trifle longer. The most important factor,
however, is the proportion of feecal matter, or, in other words,
of nutritive material used. In large fecal masses, in the
temperature of the plains, fully developed rhabdites may be
found as early as the fourth day. On the other hand, imma-
ture forms may still be found as late as the tenth or even
twelfth day after hatching out. |
The first change that takes place is that the cells liming
the intestinal canal proper swell out and become granular,
bulging out into the lumen of the channel, so that its course,
as seen in optical section, appears zigzag. Certain of the cells
at its commencement, ¢.¢., immediately below the hinder bulb,
take on a special development, and remain larger than tife
rest throughout life. They probably function as a lLiver.
 After one or two changes of skin, the anterior dilatation of
the csophagus becomes much more distinct. Between it and
the hinder bulb, a nervous centre, consisting of four or five
~ ganglion cells, encircling the wsophagus, makes 1ts appear-
ance, and lastly, about midway along the ventral aspect of-the
body, there appears a single hyaline cell, the rudiment of the
future generative organs. In these early stages, the mouth
is a simple, somewhat funnel-shaped opening, without either
lips or armature of any kind. The anus opens on the ventral
side of the body, a little in front of the pointed end of the tail.
Alniost up to the assumption of the adult rhabditis stage,
-the changes occurring at each change of skin are very gradual,
- and consist merely of growth of the parts that Kave already
appeared, no further change taking place in the development
of the generative organs until this great and final stage.

" Tn these final changes the worms become adult male and
female organisms, and immediately commence to propagate the
specles. | |

® TFor the benefit of .such of my readers ad” may be unac-
quainted ‘with the details of nematode terminology, it may be
well here to explain what is meant by a rhabditis stage.

»
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"+ Its meaning is that certain parasite nematodes* present the
* phenomenon of alternations of generations, the ova laid. by
worms in the parasitic stage, developing, not into animals Jike
themselves, but into a form which no naturalist would place
éven In the same genus. In fact, if we were ignorant of their
origin, these forms would find their place, for purposes of classi-
fication, in Dujardin’s genus Rhabditis. The worms in this
stage live free, and are in no sense parasites, but when they:
reach séxual maturity, they give birth to a generation which
again takes up a parasitic mode of life, or, at any rate, i3 capable
of doing so, while, as far as can be seen, the first generation
would be incapable of becoming parasitic. .
Thus, the worms of such species, in the parasitic stage,

are not the children, but the grandchildren of parasites. Im-
the present instance, the free or rhabditis stage fits with some
difficulty into Dujardin’s definition of the genus Rhabditis as
its strongyloid origin is indicated, in the male, by a distinct
copulatory bursa supported by chitinous rods, much resem-
_ bling, though not identical with, that of the parasitic stage.
As, however, Dujardin’s definition includes certain species,
the males of which have the “ tail provided with membranous
wings,” its limits are not much forced, and there is no need to
Institute a special term for the free stage of our present species.
As far as can be made out, the commencement of the sexual
differentiation of the male rhabdites takes place in the last ecdy-
818, but one preceding that in which completely adult characters
are assumed. At this period, the worm measures abont 5 inch
in length by about 11 inch at the thickest part of the body,
opposite the still rudimentary sexual gland, which is Pplaced:
rather nearer the caudal than oral extremity, the middle of the:
fusiform rudiment heing about 1, inch from the caudal extre-
mity. At this stage the generative gland consists of only one.
or two hyaline, multinucleate cells.  The copulatory spiculse
however, are well developed, and do not change to any extent
during the remaining ecdyses. There is, however, no sign of
the copulatoty bursa, which appears after the next change of
skin, the tail being very long, and tapering se as to form a.
sort of flagellum. Even after the next ecdysis, there is but
little change in the generative gland, which, at this pertod, con-
sists of a hyaline, fusiform body, containing a few clear nuclei,

* The numbeg of species in which such a life history has been proved
is constantly increasing. Only lately the fact has been made out 1 the
case of Strongylus strigosus and 8. retorte formis by Prof. A. Railliet, -
‘Bull. Soc, Zool. France, X_IV. (1889) page 875-7. ) .
G 2
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placed ventrally, and measuring g} inch long by 5 4lswinch in
diameter. The caudal extremity is rather abruptly conical, and
now shows a well-developed copulatory bursa, consisting of &
delicate transparent membrane, shaped like a finger nail, and
projecting laterally a goud deal more than it does beyond the
noint of the obtusely conical tail. It is supported on either
side’by three simple chitinous rods of uniform diameter, which,
taking their origin in the cuticle of the tail, pass from it, outwards
and backwards, quite to the edge of the membrane. The
width of the entire organ barely equals that of the greatest
diameter of the body, and it extends up its sides only g7 inch
from the extreme point of the tail. Just above this point, on
either side of the middle line of the body, may be seen the
copulatory spiculee, consisting of two pointed chitinous rods, of
a deep yellow-brown colour, and about 1455 inch long. Their
bases are placed at some distance apart, but their points, when
retracted, toucl, so as to form aV, each being contained
within a separate sheath, the two sheaths, however, joining to
form .a common opening, which receives also the mouth of the
duct of the generative gland, and together open into intestine
close to the anus, to form a short cloaca. The form of these
gpicules differs greatly from the copulatory organ of the entozoic -
stage of the worm, in which it is, proportionally, much longer,
and as it does not greatly exceed 1t in actual thickness, 1s a
much slenderer structure. In the entozoic stage, too, the two
spicula are kept in habitual contact, so that they can only be
geparated by dissection, appearing to be, in some way, locked
together, and they end m a very minute but distinet hook.
" These spicule are protrusible, and may be seen in different spe-
cimens in a variety of positions, and when seen in profile, often
appear like a couple of hooks projecting from the venfral
aspect of the tail. In other respects the worm as yet differs
but little from the vounger embryos already described,
 alimost the entire body cavity being filled by the intestinal
~canal, the excretory gland, which forms so prominent an
“object in the mature stage, being not yet sufficiently developed
to be easily madie out. -' |
| When fully developed, the mature male rhabdites measures
e inch — g inchin length, but little exceeding in this matter
" the size of the worm during its two preceding changes of skin. 1t
has, however, become markedly thicker, 1ts greatest diameter,
~which is still placed in the same situation, ®eaching from
siginch — 435 inch. The structure of the nutritive organs
remains unchanged, but, lying beneath the ventral aspect of the



intestinal canal, may be seen a glandular body of considerable
relative size, measuring -1 inch in length by 144 inchin dia-
meter. Behind it ends in a blunt rounded extremity, while in-
front it tapers.off to form a duct. It is lined with an epithe-
litim of very small, nearly spherical, nucleated cells. 1Inone or
two instances I have doubtfully succeeded in tracing the duct of
this gland to near the excretory pore, and have little doubt that
the organ has an excretory function* It certainly forms no
part of the generative gland, the anterior’ end of which 1t
overlies. On casual examination, it appeared possible that
it might be a doubled-over end of the generative gland, but
more careful focussing showed that this could not be the case.
Were it a reflected position of this organ, the blind end would
contain the least-developed cells, and the latter would become
progressively advanced indevelopment as one proceeded to the
assulmed point of reflection, whereas the contrary is the case,
the blind end being filled with well-developed cells, while
near the point where the faintly-seen duct commences, the
cells become granular and degenerated. It is present in adult
males and females alike, and is especially easily made cut

where the animal has been killed by the cautious addition of
~ alcohol, just before the protoplasm becomes opaque from the
action of the re-agent. The histological investigation of -these
organisms is excessively difficult, as, owing to the resistent
nature of the chitinous cuticle, the internal organs cannot be
acted upon by re-agents sufficiently soon to forestall those
early putrefactive changes which are fatal to the production
of really instructive preparations.

Owing to their small size, it is impossible to slit them,
or make openings, as one would do in the case of larger
organisms, and the method of sectionizing is equally impracti-
cable, as, by the time they have passed through the various stages
of hardening and imbedding, nothing but a chitinous ring
remains. Fortunately, however, their great transparency goes
far taunentralize these disadvantages. | .

The generative gland, which has now definitely assumed
. the characters of a testis, consists of a single tubular body,
commencing a little behind the second pharyngeal bulb.

* While the above was passing through the press the Awgust 1890
number of the ¢ Journal of the Royal Microscopical Society ” came to hand.
It contains (page 461) a note of a paper by Dr. O. Hamann in the Zool.
Angzieg. X1I1. (1890) page 210-2, in which this organ is clearly described ; and

it is stated that there is no doubt about the existence of an external opening,
and that the organ is a lemniseus homologous with those of thé Acantho-
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At its anterior end, it exhibits, in optical section, a double row of ,
clear, finely granular cells, each possessing a single nucleus and |
nucleolus. Asone proceeds backwards, these cells become larger,
until, about half way along the length of the body, they attain
8o large a size that they can only lie in a single row. The
most anterior examples of these larger cells contain only a
single nucleus, but further back they become multinucleate,
and, by careful focussing of the most developed, a distinct
broed of daughter cells can be made out within them. It
is within these latter that the spermatic elements take their
origin, the whole process being one of endogenous cell multi-
plication. Finally, the large cells burst, and the hindmost
part of the generative duct will, in perfectly mature speci-
mens, be found to be filled with the spermatozoa, which%®re
small rod-like bodies thicker at one end than the other, and
s0 tending to the well-known hat-shape so often seen in nema-
todes. They are capable of amebold movement, but are -
destitute of any lash. As the little creature grows older, the
proportion of its length filled with the large single cells increases,
while those arranged in double row diminish, until, at length,
the whole of the anterior portion of the body is filled with
the large mother cells only. This is, of course, owing to the
progressive development of the cells, and to the circumstance
that no new ones are formed to take up the place of those that
have attained complete development. When all its spermo-
genic cells have completed their development and discharged
the spermatozoa to which they have given birth, the rhabdites
die. The copulatory bursa of the fully-grown rhabdites, though
‘agreeing in general form, differs a good deal in detail from
that of the immature form found before the last change of skin.
In this stage, it will be remembered, there were, on each side, but
‘three simple supporting ribs.  Inthe adult stage, there are six
ribs on either side, of which, counting from the front, the first,
fourth, and sixth alone reach out to the edge of the membrane.
d'he second is the shortest, not reaching half its breadth, while tha-
third is a good deal longer. The fifth attains very nearly to the
edge of the meribrane, and has the additional peculiarity of
being bifurcated to about half its length.

I have never succeeded in finding a pair in copula, but
the female is probably grasped in much the same way as in
the entozoic stage. It is generally supposed that,in this
latter stage, the grasping action of the copulatory bursa is
assisted by a viscid secretion, and this view receives support
from the structure of the caudal end of the rhabditis stage, in -
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- which are fo be seen a number of cells of unmistakably
- glandular character, which may possibly be concerned in the
secretion of some such fluid. These cells are situated absolute-
ly in the point of the tail, and so are quite beyond the end
of alike the intestine and the generative duct..
"~ In the female rhabdites the changes closely follow those{
" that take placein the male, though they are not so externally
prominent, on account of the absence of the copulatory butsa.
The generative gland is, for a long time, exactly alike ifHoth
sexes,. but it makes its appearance nearer the oral end of the
female than in the male, being placed a trifle nearer to it than
to the aboral extremity, but, beyond this, there1s nothing to dis-
tinguish it from a male. At a stage corresponding to the
appearance of the copulatory spicule in the male, the female
external generative opening makes 1ts appearance. 18 a
small oval aperture placed on the ventral aspect of the
.body, rather nearer the head than the tail, and 1s guarded
bw a thickened chitinous ring. The number of changes of
skin between the commencement of sexual differentiation and
maturity appears to be the same in both sexes, but, up to the
last change, the appearance of the internal generative cells 1s
closely similar; only, at all stages, the furthest developed
sexual products, instead of being found, as in the male, towards
the caudal end of the animal, are placed opposite the opening
of the duct, fear the middle of the body, and grow less and less
mature as one proceeds, on the one hand, towards the tail, and,
on the other towards the mouth. L
The single ovarian tube, in fact, extends in both directions
from the genital opening, and hence the least developed germs
may always be found in two situations near the head, and the
tail respectively. Instead, however, of developing into the
mother cells of spermatozoa, the germ cells in this case develop
“directly, without any process of endogenous multiplication,
into ova. The ova produced by the rhabditic stage are in all
Jespgcts exactly similar to those of the entozoic, which have
been already described, and those first extruded are laid In
much the same stage of development as thosg met with in the
feces of infected persons, viz., 2-4 segmented. During the
process of laying, the female remains almost motionless, and
- does not, T am inclined to think, take any food after the
completion of maturity. As more and more eggs are laid, the
more backward germs, from either extremity of the ovarian tube,
advance towards the middle of the body, and develop, 1n their

turn, into distinct ova, until at length, owing to the emptiness
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of  the intestinal canal, she becomes from end to end little
else than a sausage-shaped bag of ova. The development.
of these latter, however, proceeds at a somewhat more rapid
rate than the hatching process, so that soon the eggs,
when hatched, already contain living embryos, instead of a
merely segmented yelk. Finally, when the female is becoming
nearly emptied of eggs, they hatch out within her bedy,
and appear to feed on her organs, only gaining access to the
extertor by the rupture of her body-wall, by decomposition.
Thus, this animal presents the peculiar phenomenon of being
oviparous in her young maturity, and ovoviviparous in her old
age, and, as may be seen, the completion of the process of
daying necessarily involves her death also. As they do not
appear to require food after attaining maturity, the whole
process can be easily watched in a cell containing water, and I
~have followed it throughout in several instances. The num-
ber of eggs produced, is considerable, but is quite insignificant
In comparison with the myriads produced by the entozoic
stage of the creature. The largest number observed to be
laid by any one female after isolation in a watch-glass was 70,
but the necessity of being sure of complete maturity prevented
one’s being able to select them at the absolute commencement
of the process, so that, all considered, we shall probably be
- not far wrong if we double this figure as a fair average of the
family produced by a single female. As has®lready been
. pointed out, the process of reproduction absolutely necessitates
the death of the female, and her whole life does not much
exceed seven days.

In examining impregnated females, the copulatory spicula
of the male may often be seen sticking in the opening of the
generative duct, so frequently so indeed, that this mutilation of
the male is probably the rule, and, if this be the case, it lends
- strong support to the idea that the life of the male is of no
longer duration than that of the female, as, after such a muti-
lation, his functional utility would necessarily cease. _The
female 18 considerably larger than the male, sometimes reach-
ing the length of % inch and a breadth of 1 inch, so that
with strong oblique transmitted light, they can be made out with
the naked eye when once their position has been ascertained
under a lens. The tail of the female is acuminate, a small *
sharp process projecting from the otherwise blunt tail. In the
‘remaining points of her anatomy she exactly resembles the male,
In both sexes, the margin of the lipless mouth is armed with
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. pointed, might well be mistaken for teeth. The nervous
system is best studied in large living specimens, which - have
been rendered motionless by immersion in water containirig
a8 much thymol as it will take up. I found this re-agent ex-
tremely useful for this purpose, as it stupefies without killing,
and 1t 18 quite sufficient to quiet the naturally sluggish adult
rhabdites. Itis not, however, sufliciently powerful to stop - the
violent motions of younger embryos, for which purpose, about
4 per cent. of absolute alcohol must be added to the mixturg. - -

The structure and position of the central ganglion has
already been described, but the distribution of the nerve cords
1ssuing from it remains to be noticed. Several (6 or 8) fibres’
proceed forwards, along the sides of the anterior pharyngeak
bulb, to the neighbourhood of the mouth, and on these fibres
~are found a number of irregularly disposed ganglion cells;
but little inferior in size to those composing the central
ganglion. . On each side, a single chord proceeds backwards,
and these, too, are provided with irregularly disposed ganglia,
but they cannot be traced far, as, owing to the crowding of
parts below the second pharyngeal bulb, they are soon lost
to view, but, in the clearer space near the tail, cells that seem
to have a ganglionic character can again be made out, and
there can be little doubt that these are connected by commis-
sural strands with the wsophageal nerve ring. -

The embryos hatched out from the eggs of the rhabdites
are 1dentical in size and appearance with those already
described as hatched out from the eggs produced during the
entozoic stage of the worm, and it is entirely a matter of chance
whether they will develop into free organisms like their
parents, or become parasites like their grandparents.

In all probability,.the generation immediately produced
from the eggs of the entozoic stage would prove harmless, if
introduced into the human intestinal canal, as the ‘life cycle
would be incOmplete, were they to develop into parasitic’
pemafodes_like their parents. There can, however, be ng
doubt of the infectiveness of the progeny of the rhabdites, and
it is probably universally by the agency of these that infection is
effected. Attempts have already been made, by other investi-
gators, to infect sheep, pigs, and other domestic animals, but_
" without success, so that it was clearly useless to make any
experiments with these, and accordingly the small short-tailed
monkey (Macacus rhesus), very common in Assam, was selected .
as a subject for experimentation, but, as will be seen, only .
partial success has been met with., The first experiment con~ -
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sisted in feeding a young specimen of this species with food
with which was mixed mud that teemed with adult rhabdite
and their progeny. - o
In the course of a few days, the little animal became
obviously ill. It vomited repeatedly, was continually drinking,
and distinctly feverish ; its temperature being raised to 102°F.
It grew worse, and was obviously sinking, and, as'I had to
leave Gauhdti to go on tour, I killed it by a heavy dose of
chlproform, and examined the viscera. All organs were per-
fectly healthy, with the exception of the intestinal canal. The
stomach was patchily reddened just as seen in autopsies on
cases of anchylostomiasis. At first sight, the duodenum seemed
destitute of parasites, but, on placing pieces of the mucous
membrane 1n a tray of water, under the simple microscope,
countless multitudes of very small nemadotes were seen adhe-
rent to the mucous membrane. They had attained, in some"
cases, nearly half the length of an adult Dochmius duodenalis,
but were extremely slender, the generative organs being
still quite indeterminate, and the whole organisation of the
parasite more like an over-grown, immature rhabditis than an
entozolc dockmaus, only one or two being sufficiently developed
to admit of the determination of sex, and these were females.
For the rest, the remainder of the intestine swarmed with
- other parasites. These were twenty specimens of an Ascaris,
which I believe, is identical with the human 4. lumbricoides,
large numbers of an Oezyuris, to all appearance, also identical
~with that infesting the human subject, a number of Trichoce-
phalus dispar, and one or two specimens of a strongyle worm
which has not as yet been identified. Ova corresponding to
each of these four species had been found in the fmces, pre-
viously to the infection of the monkey by the Dochmius embryos.
The ova of the strongyle would alone have presented any
difficulty, had the experiment been carried further, as its eggs
are so like those of our species that it would have been prac-
Jically impossible to distinguish them by microscopical exami-
nation. Meanwhile, a second monkey of the same speciés had
been fed in the same way. Its dejecta contained’the ova of
the ozyurid parasite alone, so that it was better suited for our
purpose than the first. I had to leave Gauhdti before the
animal showed any signs of ill-health, and it died a fortnight
after my departure, ¢.¢., less than three weeks after the first
Ieeding. Unfortunately, Dr. Mullane was also absent from the
station at the time, and the Hospital-Assistant, in whose charge
the animal had been left, neglected to preserve the intestine in
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~ gpirit for my examination. Naturally enough, he saw nothing
~ of the worms in the duodenum, as they can only be mads.out

by careful examination under a lens, so that he found only the -

Ozyurides, but there can be no practical doubt that the animal
died from the effects of the invasion of the immense numbers
of embryos it had been made to swallow. The extent of
development was quite as great as could be expected m an
experiment that had lasted so short a time, so that I felt little
doubt of being able to rear mature parasites whenever fime
for the experiment should be at my disposal. After arriving
at Shillong, three more monkeys, of the same species, were
obtained and fed in the same way, except that a much smaller
amount of infected earth was administered, in order to avoid
the death of the animal before the parasites had had time to
reach maturity. No symptoms beyond occasional mild
diarrheea have been ohserved in these animals, though they
have failed to get into as good condition as animals, as fully
fed as they have been, might have been expected to do. In
all three, the ova of Trichocephali were found in the feeces, as well
as those of the oxyurid, but none of those of Ascarides or of the
strongyle could be foundin either. The fmces were examined
at intervals, but, in neither case, have the ova of Dochmius
duodenalis made their appearance. Three months after the
feeding, one of the monkeys was killed. The animal was quite
krealthy, except that, just as in the previous case, numbers of
nematodes were found adheringto the mucous membrane of the
duodenum, though not of course in anything like the numbers .
that were found in the first experiment. They had increased
a good deal in length, but were otherwise but little in advance
of those found in the previous experiment. The sex of all
specimens could, however, now be made out, and it 1s a very
curious circumstance that over thirty specimens which were
examined microscopically were all females, and a careful search
for small specimens entirely failed to bring to light. a single
paale. The remaining two monkeys, though four months 1y
all have elapsed, are still without any sign of Dochmius ova in
their dejecta, so that there does not appear te be any prospect
of the worms with which they have been infected reaching
maturity. |

Only two interpretations can be put on these later experi-
ments, as far so they have gone : either the embryos of Dochmius
duodenaljs take an extremely long time to reach maturity, which
is, on the whole, improbable, or else the parasites are unable to
find a sufficiently congenial home in Macacus rhesus to admit
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of their attaining maturity. Personally, I incline-to the latter
explanation, as it is entively in accordance with the general
phenomena of parasitism, that a parasite peculiar to one animal
should be incapable of development in another and different
host. Such being the case, I fear that nothing can be hoped for
from further experiments on animals. The circumstance that
three parasites probably identical with species infesting human
beings, wviz., dAscarus lumbricoides, Ozyuris vermicularis, and
Irighocephalus dispar find a congenial host in Macacus rhesus
shows that the latter is as favourable a species for our purpose
as we can expect to obtain, though it is possible that better
success might be met with by -employing some of the higher,
tailless apes, the difficulty of obtaining monkeys of such:
species here precludes the attempt being made at present. Had
I met with these worms, without being aware of the feeding to
which the monkeys had been subjected, 1 should certainly have
referred it to a genus quite distinet from either Dochmius or
Rhabdites, and it might be suggested that the worms found afe
simian parasites, having no connection whatever with the
Dochmius embryos introduced into the intestinal canal of the
monkeys experimented upon, but the evidence, I think, is fairly
conclusive that this is not the case, In-the first place, the
specimens found in the first experiment, where only a short time
- had elapsed between the feeding and the examination, were dis-
tinctly less advanced in development than those found in the
- experiment where a period of three months had been allowed
to Imtervene; in the next, there was an obvious relationship
between the number of parasites found and the severity of the
feeding; and, lastly, the immaturity of all specimens found is
strongly against its being a separate species, as in nearly every
case where a parasite passes any portion of its life-cycle in the -
intestinal canal, it is during this period that it attains sexual
maturity, so that it is quite exceptional ever to find large
numbers of immature worms free in this situation, and it wounld
be in the last degree improbable that, under normal circum~
stances, all should prove to be so. - The most developed speci-
mens contained, 14 1s true, fairly developed ova, but none of them
gave evidence of having been impregnated, and no ova cor-
responding to them have ever been found in the dejecta of the
animals experimented on, so that I think it will hardly admit of
doubt that we have to do with a case of arrested development,
and that, in the worms so found, we have a phase of the
metamorphosis of the rhabditis embryos, so to speak, crystal- -
lized into”a permanent condition, the abnormal host affording
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. conditions sufficiently favourable to admit of the commence-
- 1ent of the developmental process, but not affording sufficient,

. or sufficiently suitable, nourishment to allow the process to
" proceed beyond the stage we have met with. | )
' While, however, not entirely conclusive, these experiments

| fo far to prove two points, first, that the normal method of in-
ection 1s through the agency of rhabdites progeny, and,
secondly, that the worms fasten on to the intestine at once, for,
though the worms have as yet no oral armature like that of the "
adult, yet they were always found actually adhering to”the
mucous membrane. The mechanism by which this 1s effected
is not quite clear, but it must be remembered that the oral
end of these worms is far sharper and finer than the small-
est needle ever manufactured, and that the soft sttuctures of
the intestinal mucous membrane can ofler but little resistance

" to such an organism, boring its way into it, simply as a sharp

body. That this is easily possible 1§ shown by the wayin
which 7richocephalus dispar bores into the mucosa of the
ceecum, for this worm, though equally unarmed, and &eci-

dedly larger and coarser at the oral extremity, as 15 well
known, burrows for nearly an inch under the mucous

membrane of the gut. Probably, like this latter worm, the
little nematode, at this stage, feeds upon the serous fluid per-

_meating the tissues, and not upon the blood, as they do at

a later stage; at any rate 1 have found no evidence that
blood forms any part of their food. The first experiment
is also instructive, in showing that the invasion of a large
number of the parasites may give rise to a distinct febrile
attack, and as, In actual practice, infection probably takes
place, in most cases, not once only, but repeatedly, it shows
how feverish attacks may form a prominent feature during
the earlier stage of anchylostomiasis and therefore of kdla-azdr.
As to the further development of the parasite, it is open to
doubt whether it undergoes all further changes within the
intestine, or effects a temporary encystment in the wall of the
* Yoweél. ImDr..Schulthes’s paper, translated by Dr. J. D. Mac-
donald in Dr. Kinsey’s pamphlet, thereis a potedo the effect’
that Griesinzer and Grassi have found specimens encysted in
the sub-mucosa. There would be nothing astonishing in such
a habit, as the very closely allied Selrostonum tetracanthum
Dies., which infests the large intestine of equine animals, -
always behaves in this way, boring into the walls of the intes-
tinal canal soon after gaining admission to its host, and only
emerging from its cyst when sexual maturity has been reached.
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In horses and mules that have died of what was said to be an
outbreak of ¢ surrah,” I have recently found myriads of these
worms 8o encysted, but, in spite of the familiarity with the patho-
- logical appearances so gained, and a most prolonged and careful
search, 1 have entirely failed to find any trace of such a habit
in cases of anchylostomilasis. In every post-morfem exam-
ination, a most diligent search was made for encysted worms,
not only with the naked eye, but with the simple micrdscope,
‘and_every point that appeared at all suspicious was carefully
dissected. In addition to this, considerable areas of intestine,
in the worst case I have yet met with, were examined by the
method of serial sections, but without the least result. Had
encysted wormsibeen present, [ am positive that they could not
have been overlooked, and hence I feel some doubt as to such an
occurrence being the normal habit of the worm. Another
argument against it is to be found in the fact that on working
out the life history of Sclrostomum tetracanthum, 1found that its
infective rhabdites were provided with a distinct and peculiar
single boring tooth, and 1t is natural to suppose that a similar
structure would be found in the dochmius rhabditis if

it were addicted to a similar habat.

Of course, it is possible that, in the cases Ihave had the
opportunity of examining, all the worms had passed through
the stage of encystment and regained the lumen of the intesti-
nal canal. Allthat can be said is that it is certain that no such
. condition was present in either of these cases. With one
exception, however, all these post-mortem examinations were
on cases that had been a considerable time in hospital, and so
debarred from the chance of recent reinfection. The nearest ap-
proach to anything like encystment met with was in searching
- over a set of serial sections, some of which showed very young
worms, not much larger or more developed than those found
in the experiments on monkeys, imbedded in blood clot which
filled up recesses between rugwm of the mucous coat. In one
mstance a distinct erosion of the mucous membprane was.
found underlying the clot. This was from the case which
was only a few days in hospital before death. |

»

The case in favour of encystment as a normal occurrence,
may be summed up as follows :—

(1) In two closely-allied species, of similar habits, it has
been proved to occur as a normal part of the
life history. |
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N (2) 411 worms found in the : lumen of the intestine are
| almost always adult-and full grown. |

(8) The fact of but few observers having met with - en-
~ cystment is explicable by the fact that cases in
which autopsis are obtained have been usually
protected from re-infection for some considerabie

time by residence in haspital. o

(4) Cases not unfrequently occur in which, after all
worms living within the intestinal canal have
been cleared out by vermifuges, ova re-appear in

. the feeces within a short time. I have met with
many such cases, but they are equally explicable
either by re-infection, or inefficient action of ‘the
remedy. o

However, it is certainly not common In ordinary post-
mortem examinations, and the point, which is a comparatively
unimportant one, must remain open. '-

1t is clear that, in order to observe it, one must meet with
the fortunate coincidence of death from other causes, 1n an
.early case of anchylostomiasis, or one In which recent reinfection
has happened ; indeed it is probable that only. the former
class of opportunity would serve, as many clinical facts tend
to show that advanced cases, from their inability to afford
the requisite nourishment, do not form a favourable home for
the parasites, so that it is possible that, in such cases, newly-
introduced embryos may, as in monkeys, be unable to proceed
with their normal metamorphoses. |

" On the whole, I am inclined to believe that engystment
of the newly-introduced worms will prove to be a fact, and
greatly regret that my scanty pathological opportunities have
as yet failed to afford me the opportunity of observing it.

If, indeed, this wandering into the solid tissues of the intesti-
nal wall be a fact, it affords a ready explanation of the occur-
rence of pyrexial attacks in the earlier stages of anchylosto-

. %niasis, as ®uch a wholesale wounding of so septic a surfacé
ag that of the Iumen of the bowel could hardly fail to cause
more or less septic poisoning: moreover, the analogy of
tricHiniasis, where fever is a common accompaniment of the
migration of the worms, would lead us to expect it, quite apart
from theoretical considerations. |
The duration of the life of the worm in its parasitic
stage is a point on which, from the nature of the case, only

a surmise can be formed. The failure of all experiments on
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animals’ makes the production of definite facts an impossibi- -
lity. Some authors speak of a year or years, but I believe
such an estimate 18 much beyond the truth. They have pro-
bably founded this opinion upon the well-known long duration
of individual cases of the disease, but, in so doing, have
quite overlooked the possibility of repea,ted infections. The
number of available ovum germs 1n any given worm is, however,
limited, and the rate of production very high, and as analogy
would lead us to expect that the worm would die as soon as
sexual activity became impossible, 1t can hardly be supposed

that its life can extend over many months.
Another strong argument against the longevity of the

- worms 1s that the number met with, 1n post-mortem examina-
tions in fatal cases, is often obviously inadequate to account for
the mischief that has been effected, and this can only be explained
on the assumption that, at some period of the case, a very
~much larger number were present. Owing to their home
- being in the duodendum, worms dying a natural death would
undergo digestion in ‘their passage through nearly the
whole leng th of the intestinal canal, and would not -appear
in the de;;ecta. That this does not take place when they are
expelled by thymol, is owing to the fact that the worms are
much more often stupefied than killed outright by this drug,
and often still exhibit feeble motions. Those that have been

| lreally killed are always found to be more or less digested.
From these considerations, I believe that the disease has

a natural tendency to cure, but too often the damage
inflicted by the worms during their life has been 8o serious,

- that the patient cannot muster sufficient strength for recovery,
whether they be expelled in the course of nature or by the:

action of vermifuges.
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- VII.—EsrecT or varrous CONDITIONS ON THE [LIFE OF THE
" FRrEE STAGE.

Having thus traced what may be termed the normal

life history of the Dochmeius rhabdites, it remains to be seen
how they are affected, adversely or otherwise, by external
conditions. - -

ErrecT OF NOURISHMENT.—Some points in this eonnection
have already been Incidentally noticed, .but as various cousi-
derations of great practical importance in devising preventive
measures are thereby elucidated, it will be necessary to go
more into detail. |

If the worms be supplied with but a hmited amount of .
their natural food, as happens in the method of cultivation in

fecalized sand, already described, they pass through all the
stages already described, but only a single generation of mature
rhabdites appears. After this the supply of nourishment is
so. far exhausted, that the progeny of those which have

reached maturity fail to de the like, and remain in the

undifferentiated, non-sexual stage. So far, however, from
shortening their lives, this deprivation of a free supply of

nourishment, and the attendant arrest of development appears

to greatly prolong it.

As we have seen, with a free supply of nourishment, the
whole duration of life is a matter of only a few days; but if

development be arrested by exhaustion of the nutritive supply,
the embryos remain, without growing or changing In any
way, for very long periods. What the limit of this may be,
I am unable to say, because my experiments on this point

are still pending. I can only affirm that, after fully six

months, my cultivations seem as Trich in embryos as ever.
When in this state, the embryos appear to rarely, if ever,
change their skins, they are sluggish, and move but little, in
fact, they are in that stage which Lutz described as encap-

suled. The term, however, appears alike needless and mis-,

I€ading, foT their structure is quite unchanged, and the so-
called capsule is nothing more than the omdinary chitinous
investment common to all nematodes. I have dissected a
great many specimens, and am convinced that nothing what-
ever of the nature of a capsule 1s present. When first trans-
ferred from damp sand to a tray of water, they are extremely
sluggish, but soon begin to move about actively, and after a
while they again become quiet, and often rem¥¥ quite motion-

less for days ; but the addition of some stimulating agent to the

H

. -



( 90 )

water, such as a little salt or alcohol, quickly induces motion,
and convinces one that they are not dead, but resting. It may
be that the comparatively limited supply of air and general
unnaturalness of their surroundings have something to do
with this, for cultivations conducted by pouring the feeces over
an enclosed patch of garden soil behave somewhat differently.
Several experiments were made in this manner, four planks
being nailed together so as to form a bottomless box, about 9
inches square, and sunk in the soil of the garden. Infective fecal
matter, diluted with water, so as to spread easily over the whole
. surface, was then poured on the little patch of ground so
marked out, and the rest left to nature. Under these circum-
stances, judging from the normal length of life of the rhabdites
and the length of time during which they continued to appear,
some two or three generations may be expected, but, in the end,
with the exhaustion of the supply of nourishment, the same.
state of things is brought about as appeared earlier in cultiva-
tions carried on within the laboratory, though of course the
number of embryos left in the resting stage is much increased.
" Development, however, is but arrested, and only awaits a
fresh supply of nourishment to recommence. If we now pour
over such a cultivation some quite uninfected fsecal matter,
in a couple of days, mature rhabdites of both sexes appear in
immense numbers and continue to appear as long as the fresh
nutritive supply lasts, after which, the embryos, greatly in-
- creased in numbers, sink into the resting stage and may remain
80, as we have seen, for months. After which the process may
be repeated again, with the same result.
| The following experiment will illustrate these points :—

Eaxperiment 24.—May 3rd.—On visiting the Shillong dis-
pensary I found a man who was suflering from undoubted symp-
toms of anchylostomiasis. He came from a village near Nong-
poh, on the Gauhati road, a neighbourhood in which kdla-azdr is
beginning to appear, and had never been employed on 2 tea-
garden, being in fact an ordinary villager. Dr. Campbell had
already recognized the nature of the case, and had treated him
once with thymo!. Examination of the feeces, however, showed
that there were still some worms in the intestine, as they con-
tained a considerable number of ova, Some of the dejecta
were placed in a bottle and allowed to remain undisturbed for
two days. |

May 6th—Eggs far advanced in segmentation, but no
embryos. Fmces diluted with water and poured over a patch
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- May 6¢h.~There is but little feecal matter to beseen. The
ground has been freely turned up by small beetles, A number
- of pediculi are to be seen, also one or two other insects. . Spe-
cimens of these were dlasected but neither eggs nor embryos -
could be found within them. A number of rhabdites embryes
have hatched out.

May 9th.—Well-developed rhabdites present A setzge-
Tous a.nnehd dissected, contained one or two embryos differ-
ing in no way from those which had not met with thls fate, but,
at the same time, apparently none the worse for it.

May 27th. —_Mature rhabdites still present, but not in
large numbers ; sluggish undeveloped embryos present in large
numbers.

June 5th.—Embryos plenuful though a couple of dry
days has dried the surface considerably. Still one or two
mature specimens present. |

July 8th—Numerous sluggish non-sexual embryos
present, but no mature rhabdites.

July 11th.—Examined with the same result, except that
one or two sexually d1ﬂerent1ated but yet not mature, speci-
mens-were met with.

July 26th—A quantity of fwcal matter from a healthy
person carefully examined, and found free from ova, mixed
with water and poured over the surface of the cultivation.

July 22nd.—All offensiveness has disappeared, principally
~through the agency of small caleopetra; mature rhabdites
present 1n considerable numbers.

August 11th.—Numegrous embryos in the resting stage |
but no mature rhabdites. |
August 12th.—Again examined with the same result.

August 14th.~—Again examined with the same result.
A fresh dressing of healthy fieces applied.

August 1 5th.—Numerous rhabdites in the stage of aexual
diflerentiation, preceding maturity, present.

- August 17th.—Mature rhabdites in large numbers, alsq
“ery youily ones, obviously Just hatched.

August 20th—Rhabdites in large numbers still present.
The result of the two fresh supplies of nutritive matter has been
to so greatly increase the number of embryos present that twenty
were counted 1n a morgel of earth not as large as a pea. |

August 28th.—No mature rhabdites, but only small em-
bryos as yet without sexual differentiation present. |

I look upon the facts established by these observations
as by far the most important result of my investigation. It

; G
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- shows that a patch of ground on which fecal mattgr has been
deposited by a person suflering from the disease, mdy remain
infected for many months, and that the accident of a fresh
deposit of faxcal matter, even from a healthy person, may
enormously increase its infectiveness, and indefinitely prolong
it. No one who knows anything of the habits of natives will
doubt for a moment that the revivication of infected spots, by
a fresh supply of nourishment, niust be an accident constantly
happening in practice, as each family usually confines its atten-
tien to a small patch of ground, every part of which must be
used as® place of deposit again and again, in the course of the
year. Further, as a spot may remain infected for months after
all signs of defilement have passed away, there is nothing to
prevent the villagers from using the infected earth for cleansing
eating-utensils, and for ali the other numerous purposes to which
‘mud and earth are turned in native domestic economy. Most
important of all; it shows that there is no limit whatever to the
time the infection may hang about an inhabited place, as,
though it 1s to be supposed that a time will ultimately come
when the resting embryos in my cultivations will succumb,
and pay the debt of nature, yet, at any moment before this takes
place, a fresh supply of ficcal matter would suffice to start it
off on a fresh lease of life ; and under the conditions of life subsist-
Ing in an Assamese village, this must, as has been pointed out,
- occur again and again.
‘ ErFect or SurrLy oF OxygeEN.—In all stages, the em-
bryos exhibit a strong preference for situations in which
the atr supply is of the freest ; if we examine a cultivation, all
of them will be found quite on the surface. In the deeper
portions of cultivations, whether in the laboratory or in the
open, the ova either donot hatch out, or else the embryos
quickly work their way to the surface. Owing to this, cultiva-
tions in the open are always much more fruitful than those
undertaken in the laboratory, because, in addition to the freer .
supply of air, the busy operations of beetles and other insects
turn up the soil into a fine light powder, and largel¥increases”
the depth to whieh air can penetrate, in this way, more than
compensating for the nutritive matter which they“consume.
Owing no doubt to this cause, ova placed in water, for example
in a test tube, hatch out much more slowly than those spread
out on sand or garden soil, and when hatched out, the embryos
fail to undergo complete development. Lively as their move-
ments are in water, they are quite incapable of raising them-
selves in 1t, and, on account of their relatively high specific
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gravity, sink to the bottom with great rapidity, and remain
there. In spite of this, embryos, at any rate such as have been
reared it sand cultivations, will live for weeks in a considerable
depth of water. A depth of a foot, however, was the greatest 1
have been able to arrange for conveniently, but even at this small
depth, however well supplied with nourishment, though able to
exist in a resting state, they will neither breed nor develop. In
very shallow trays of water they will continue to develop ior.a
~ short time, but, even here, soon come to a standstill. Evidently,
water is not their proper habitat, which indeed 1s to be found
only in defiled soil. Even in shallow trays, embryos in water died
out altogether in from two to three months, whereas, as we have
seen, the degree of longevity of embryos in sand cultivations has
not yet been reached. As might be expected from the con-
finement of the embryos to the surface of a cultivation, burial
of infected freces will entirely prevent development, and not only
so, but brings about the death of the ova so that when unearthed
dnd exposed to the air, no development takes place. |
The following experiments well illustrates this. ,
Ezperiment 20.— May 2nd —A wide tube 9 inches in length
was taken, and closed air:tight at one end with an India-rubber
stopper. Some frecal matter from a patient in the Shillong
dispensary, which was ascertained to contain Dochmius ova
in large numbers, was mixed with sand and water exactly as
in making the usual cultivations, and placed at the bottom of
the tube, i.c., lying upon the stopper. Over this was placed
damp sand until the tube was filled to the mouth, and a plece
of coarse muslin tied over all. By this means 1t was easy,
by removing the stopper, to examine the buried. cultivation
without disturbance, and with only a very short exposure to the
air. At the same time, a check experiment of a cultivation of
the same frecal matter, conducted in the usual way, was made.
May 8th.—Check experiment swarming with embryos.
June 8rd.—Withdrew the stopper, and examined the
Jburied cultivation. It exhibited not a sign of nematode life,
By close examination under higher powers, some bodies,
which appeared to be degenerated ova, werg made out. The
tube wa& now inverted, and the surface, which was still
sufficiently damp, was left exposed to the air. The check
experiment still contained abundance of embryos. |
June 12th.—No embryos can be made out, nox did any
appear at any subsequent time, although the surface was kept
~ damp for a long time. At the date of writing, August 30th,
the checlk experiment still contains numerous embrvos. 1



It was found that dry sand or earth was. just.as effectual
in preventing all development as damp sand. The practical
‘Importance of these results cannot be over-rated, as it clearly
shows that burial in trenches, as practised in the.nsual plan of
dry earthr conservancy will be quite sufficient to render the
infective matter absolutely innocuous, and that, once buried,
there is no reason to fear any subsequent infection either
through drinking-water, or by means of any other vehicle.

» INFLUENCE OF MOISTURE.—A certain amount of moisture
18 essential to the well-being of the rhabdites. The most
favourable state of things is when the soil is moist enough to
hold together, but yet not sodden ; extreme conditions of either
dryness or moisture being unfavourable. On the other hand,
although their development is thereby arrested, they can retain
their vitality, in spite of drying, for considerable periods. Ihave
by me, a cultivation which has been repeatedly allowed to
become powder-dry and to remain so for weeks together, and
which yet, a few hours after damping, shows abundance of lively
embryos. If, however, the dessication be carried to an extreme
degree, the embryos are thereby killed.

A portion of a cultivation rich in active embryos was chemi-
cally dried, without the aid of heat, by being placed under a bell-
glass, along with a vessel containing concentrated sulphuric acid.
After a week, the material was removed to the open air,
and moistened freely with water. Many embryos could be
- made out, quite shrunken and showing no signs of life. After
several days in water they had swollen out somewhat, and were
commencing to decompose, but showed no signs of vitality.

The direct rays of the sun, if allowed to act for a considerable
time seem, to have the same effect. A great proportion of my
earlier' observations were made on an accidental cultivation
which existed outside the dead-house of the charitable dispen-
sary-at (Gauhdti. The piece of ground in question was a steep
bank, which received the outflow of the mortuary drain. Over
this drain the washing operation involved in ‘the search for
parasites was usually conducted, and accordingly the ground
outside had been freely irrigated with water, carrying with it
large nurhers of ova. During the whole of the cold%weather,
the ground remained continuously moist from the heavy morning
fogs, and afforded an unfailing supply of embryos, in all
stages of growth. It was just at the end of the cold season
that I left Gauhdti, and, on my return, the bank had been
subjected continuously to the action of the sun during the brief
duration of the Assam drv season.




Not .a '_ trace of: emﬁryos_ could now bﬁ ﬁﬁd;__.a';nd, 'tha.'l; "they'
were killed outright, is evident from the fact  that, during a
recent visit, after the rains had been falling for months, the
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ground was still as /Harsen of nematodes as if it had never
been infected. The dikustion was, however, singularly:exposed,
and received the full glare of all the sunlight that.could be
oot, so that the conditions were exceptional for Assam, where
the dense vegetation, which always is encouraged round houses,
must render a sufficently intense dessication to ensure the
death of the embryos a most exceptional occurrence, aild it
is just in the shady bamboo, and plantiin-groves about the
houses that infection is commonest and most dangerous.

This observation has an important practical bearing, as it
offers us a ready method of disinfecting sites, by clearing them as
thoroughly as pBssible at the end of the cold season, and leaving
the bare surface exposed to the sun throughout the dry hot
weather. * It shows too, that the spread of the disease in very dry
climates, such as the Punjab, is extremely improbable, even
should it be introduced into such localities, as there would only
be a few months in the yvear during which infection of the soil
would be possible, and the whole infected area would bé
quickly rendered harmless, once the short period of damp weather
. waspast. On the other hand, the toleration exhibited by the em-
bryos for moderate degrees of drymg must be the source of
an added danger in climates where dessication can rarely  go-
to an extreme extent, for itis evident that the partially dridd -
embryos must often form a constituent of village dust, and
get carried by the agency of the wind to new sites, where
chance may at any time find them the nourishment necessary
to start a new focus of infection. On the whole, 1t seems
probable that rhabditic dochmu possess the power of resistin,
dessication in as great adegree as any nematode, for they w
resist ordinary drying for very prolonged periods, and I can-
not recall any notice of experiments on other nematodes where
they_have been subjected to actual chemical drymg. |

e TuENcE oF HuaT.—The extent to which the develdp-
ment of the embryo¢ is influenced by the temperature of the
air has #lready been touched on. It remains to notice the
influence of higher temperatures.

A series of experiments was instituted to determine the
temperature at which nfected facal matter would be rendered
sterile (as far as concerns the development of dochmius rhab-

dites). These experiments demonstrated that any temperature
UL T A0 R te £atal alike to ova and embryos. At inter-
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mediate temperatures, such as 120°-130° development is re-
tarded, much in the same way as by cold, but not pat a stop to.
A very short exposure to a temperature exceeding 140°, for
example, by raising the water bath to 150° and then removing
the lamp, and allowing it to cool naturally, was quite suffi-

client for the purpose. It may be noted ‘that in hot dry

climates, such as the Punjab, the temperature of the surface of
the soil must not unfrequently reach this limit during the day.
Throughout this series of experiments, check observations to
test~ the infectedness of the fwecal matter employed were-
uniformly carried out.

INFLUENCE OF CHEMICAL AgENTS.—Perchloride of mercury,
thymol, carbolic acid, &c., were tried, but only proved fatal
when employed in such considerable strength as to render
their employment too expensive to be practicaffe, except in the
disinfection of dejecta in hospitals, &c. Of these, perchloride
of mercury is by far the most efficient, the addition of an equal
bulk of 2 per thousand solution being quite sufficient to put &
stop to all development of embryos. Viewing the known -
carelessness of sweepers and other hospital servants, I think
this precaution should always be taken in hospitals where cases
of anchylostomiagis are under treatment, especially as solution
of this strength costs so little that there can be no objection to
‘the adoption of the plan on the score of expense.

- INFLUENCE OF LicuT.—The more natural the surroundings
. of an experiment, the more rapid and abundant will be the
development of the ova into embryos and mature rhabdites,
and 1 have a general impression that the influence of light may
have something to say in the markedly better results obtained
in experiments conducted in the open air, over those carried
out under laboratory conditions. At the same time, that
complete development to the adult rhabditic stage and their
reproduction may take place in complete darkness 18 a fact that
has been demonstrated, during the present investigation, by a
large number of experiments, so that the influence of light is,
at any rate, not essential. -

L



" YTII -oTur MeTHOD OF INFECTION BY THE PARASITE.

* Having now considered the life history of the parasite, and
the circumstances that are favourdble or hostile to its develop-.
ment, the path, or paths, by which the infection is carried to.
human beings, remains to be discussed.

In the first place, it must be remembered that the ovd
themselves are never the infecting agent. Apart from !
theoretical or rather comparative considerations, which gre
entirely against the possibility of direct infection by the ova
of species possessing a free stage, the circumstance that
embryos are never foundin the faeces, however prolonged con-
stipation may have been, is alone sufficient to prove this. In
other words, the intestine does not offer suitable conditions
for even the hatching out, let alone the development of the eggs
produced by the parasite, and, as the other conditions of food
and temperature are quite favourable, it may be presumed
that the wanting factor 1s a sufficient supply of oxygen, an
agent which, as we have already seen, exercises a most potent
influence on all stages of its development. |

It is the hatched-out embryos, and these alone, that are
in a fit condition to develop into the entozoic stage of the worm,
“&nd, from the analogy of other similar parasites, 1t 1§ more
than probable that the embryos hatched out from parasitic
eggs are innocuous, and that it is only the progeny of the
free stage that is capable of infecting. |

Another matter that is certain is that the embryos must
gain access to their human hosts by the mouth, and so must be
introduced either with the food or drink, or perhaps, in certain
instances, by the fingers, when casually introduced into the
mouth for other purposes than eating.

Hitherto, it has always been assumed that the parasite
gained access to the intestinal canal through the agency of
drinking-water, but this opinion has been based rather upon
a priori_considerations than upon the observation of actual
facts, and, though I have no doubt it occasiohally occurs,
I am personally inclined to believe that drinkgng-water forms
a quite exceptional vehicle of infection. In the first place, out
of the very large number of examinations of drinking-water
from infected places, In collecting which I in_many instances

was at pains 1o stir up the mud, soas tofavour_ the discovery

- - .
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of embryos as much as possible, I have only once mef With
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any sign of Docknius embryos, and even in this case, as
the specimen was a much-decomposed female, and not one
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of the very characteristic males, it is quite possible that it
may have belonged to a harmless and non-parasitic spemea
I can onmlysay that it was a rhabdites, agreeing
general size and appearance with those of our spemeﬂ
Now, were drinking water the usual vehicle, 1t 18 prgbable that
it W{)uld have been met with often, in large numbers,; and not
an 1solated specimen, once only. I :
Again, the physical peculiarities of the embryos are entire-
ly sunfavourable to such an occurrence. Supposing them, as
indeed the yﬁmt unfrequently must do, to gain access to awe]l
they would at once smk to the bottom _ of it, and become
entangled in the mud, and, when we remember what clear
water may be commonly drawn from wells very muddy at the
bottom, it must be seen that, unless they happen to
be takep_during their ver I‘.‘:lld hassage to _the  balfom,
tHelr mixture with water actually taken for drinking must,
in the case of wells, be a most exceptional occurrence. Tnfec- |
.tion by water taken from running streams must be still mote
exceptional, for the immense dilution that infected dralnage must
at once undergo, must render the chances against even a single
embryo being contained in the few ounces of water drunk
during the day very small, for, prolific as these nematodes are,
the numbers produced are in no way comparable to those of
bacteria, such as those of typhoid fever, where the immense
number and infinite smallness of the infective organisms renders
the infection of large #olumes of water not only possible, but
common. Inthe case of large rivers, such as the Brahmaputra,
water carriage of infection is s well nigh inconcelvable, for it must
be remembered that the introduction of single embryos would
do no appreciable harm, and that, unlike the bacteria, they are
quite unable to breed there like within the human subject, so
that every worm found parasitic must have been separately
introduced from without. Such being the case, how can drink-
ing-water have been the vehicle of infection in the already
»cited Instance of the village of Parn, whose only posgiblg sourge
of drinking-water 1s the river Brahmaputm,, the main current
of which sweeps®by, within a few yards of .its houses. On the
other hand, bhils offer much more favourable. opportunities
for the conveyance of contagion, but, even here, the natural
habit of avoiding scooping up more of the mud than can be
helped must operate to render its carriage in water taken for
drinking very rare.
The habit which natives have of washing out their
mouths with water which they have just stirred up by
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bathing in 16 must, however, offer exceptional opportunities for
infection by the agency of water, especially as they nearly
always ease themselves on the very brink of the water in whick
they propose to bathe. In pools employed for this purpose, I
have repeatedly met with undoubted Dochkmius embryos, and
have httle doubt that this habit is an occasional source of infec-
tion, although the people always stated that they did not use
the water for drinking. It is improbable, however, that this
will account for more than a very small proportion of cases, and,
in numbers of villages, although very badly infected, there is
no opportunity for its occurrence this way. For example, in
Paru the people bathe in the river, the rapid current of which
‘would instantly carry away embryos that might get into it.
If water, then, be, at best, a very exceptional velicle of infection,
what, 1t may be asked, is the usual way in which the disease
is contracted ? To answer this question, we should first ascer-
tain in what situations infective embryos are to be found
in‘the largest numbers. These situations, I must most empha-
tically repeat, are neither wells nor pools, nor collections of
water of any kind, situations which I have, moreover, experi-
mentaily proved to be entirely unfavourable to the life of the
embryos, but the surface of the soil near dwellings, which,
a8 we have seen, offers by far the most favourable situation
for their development. |
In most parts of India, the villagers, however dirty
their habits, make a custom of going %o some little distance
from their houses to relieve nature. As they generally choose
the banks of the nearest nulleh and so render inevitable
the defilement of their water-supply, this habit is, ,from
a general sanitary point of view, even worse than that of the
Assamese. One naturally expected that in this matter their
habits would resemble those of other Indians, but I was sur-
prised to find, from careful personal observation, that they
rarely trouble themselves to go more than a few yards from
therr owdoors. It is not uncommon to find the younger men
conform to the Indian habit, but old men, women, and children,
and especially the sick, will not move more that a stone’s-throw
from their hutg. After all, it is but natural that a man scarcely
able to move from the weakness brought about by anchylosto-
miasis, and often tormented by diarrheea, should not trouble
- himself to tax his strength by going to any considerable distance,
especially as his ideas of decency in this matter are, at the best,
quite rudimentary. Owing to such habits, a broad circle of
4ground round the hut of a patient affected with anchylostomiasis
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becomes little better than a large cultivation ground for the: em- -
bryos, and, in such situations, there is never any difficulty in
finding abundance of them. Assam is essentially a muddy
climate : even in the cold weather, the daily morning fogs keep
the surface of the soil continually moist, and, when'it is much
trodden upon more or less muddy, and it is only during the short
| dry season that the surface becomes absolutely dry, and, even
' then, the soil will be found to be damp at a very little depth.
~ Hence, in entering his hut, and in moving about amongst his
netghbours, the inhabitant of an infected village must always be
getting his feet covered with mud, whichis absolutely teeming
with Infective embryos. When we remember that a bit of
mud no larger than a pea may contain scores of them, it
i1s easy to see what multitudes must be introduced into the
 house each time the occupants enter it. Once within the house,
there are many ways in which the embryos may gain access to
the intestinal canal of the inhabitants. For example, food is
always eaten squatting on the ground, with, at most, a bit of
seldom-cleaned matting as at once table and talle-cloth.
Under such circumstance8 cleanly eating is impossible, and a
certain amount of the dirt of the floor is pretty certain to get
into the dish at each meal. Not only so, but, in the position
natives sit when eating, their hands necessarily often come into
“contact with their feet, and, as they have no other forks than
their fingers, these latter must often convey into their months
dirt from their feet or the floor. Again, in course of time, the
infected mud, which must necessarily be introduced into the
house, will become house-dust. Now the very moderately in-
tense drying that would take placein such a house, would be
quite insufficient to -kill the embryos, and being, when dry,
very hght, they must be raised into the. air with the other
constituents of the house-dust, and descend on food and upon
cooking utensils, and itis quite possible that some may be
drawn into the nasal passages in respiration, and so gain access
oto the stomach together with the nasal mucous, whighis cong
stantly flowing, through the posterior nares, into the pharynx.
There are otherenative habits which also greatly favour infec-
tion. - One of these is that of cleaning brass eating utensils with
earth taken up anywhere, and I have actually seen a woman
cleaming her platters with earth which I ascertained to be in-
fected, and, as an instance of their utter callousness to the most
ordinary considerations of niceness, I may mention that in this
. very instance I saw her husband calmly easing himself, on the
| same patch of ground not many yards off. Another habit

i
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favouring infection is that of smearing the walls and floors with
mud mixed with cowdung, in the preparation of which -compost
infécted earth is often used. In its application no other trowels
than the hands are used, and the users are, we may be sure,
none too nice in cleansing them before employing them to
handle their food. In fact, the habits of the Assamese could
not better favour infection had they been specially devised with
a view to the purpose, and the only wonder is, not that so many
are infected, but that any escape. Nor are such habits cen-
fined to the poor and wretched; in fact the advantages
enjoyed by the educated clerk in an English office consist
more 1n better clothing and food than in any essential
difference in the sanitary tendencies of his domestic habits, so
that they in no way share the immunity from attack that is
enjoyed by Europeans. The longer the disease remains in a
village, the wider will the area -of ground become, the
gsurface of which will teem with thousands of infective:
embryos.

As far as my experiments on this point go, they tend to show
that the embryos do not spread very widely around the centre on
which the ova were deposited. They are too much entangled in
the surface mud to be spread very widely by ordinary rain. Still,
in time of flood, especially where there exists a current of any .
strength, the embryos must often be carried to considerable
distances, and, wherever they are deposited, they will lie in the
resting stage for months, only awaiting the accidental deposit
of a fresh supply of fecal matter to breed and multiply, and
start a fresh centre of infection. In this way, large portions -
of the area of kdla-azdr villages may come into such a state
that the accidental introduction of a small portion of the
surface soil 1nto the intestinal canal will he suflicient to produce |
the disease 1n a new host.- Unobservant as the peasantry are, |
they have at least recognized the persistent way in which the |
disease clings to any place in which it has once established itself,
and know well that no measure of prevention is so eflfectual,
as the entire abandonment of such sites.

From what has already been said, it wilb be seen that, as
a rule, infection must be a very gradual matter. Cases may,
and no doubt do, occur in which the accidental swallowing of a
large dose of infective matter may suffice to introduce a number
of embryos large enough to cause serious mischief, and, indeed,
'some cases of an acute character can hardly be accounted for
in any other way ; but usually the process must be a very gradual
one, and far from being a matter of a single infection, the process
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more probably is a matter of almost daily small ingreases from
the beginning to the end of the case, during which I am inclined
to believe that often several successive sets of parasites may
come and go before the fatal termination. It is owing to this,
that treatment out of hospital is such a discouraging, and
indeed hopeless, matter, for, owing to the necessarily constant
recurrence of infection, only a temporary improvement.can be
expected. The ground round the hut that has been occupied
by, a case of anchylostomiasis must soon get in so highly
infective a condition that, if the patient is to return to it,
treatment can be little better than a waste of drugs.

Probably 1n no two cases is the rate of infection uniform
or similar, and the spread from man to man in a village must
necessarily be equally irregular and uncertain for the wndivi-
dual, though inevitable for a considerable proportion of a
village population. The rate and method of spread are in
fact just what we find in kdla-azdr, and are necessarily
entirely different from the phenomena to be observed in
directly infegfive diseases, such as the specific fevers. In
anchylostomiasis, the infection is indirect, and mere contact and
asgociation with a patient are quite incompetent to transmit the
disease, whereas, in ordinary communicable diseases the infec-
tion 1s direct, and there is usually no difficulty in tracing its
source. It was undoubtedly with the phenomena of direct
contagla, such as these, alone in their minds, that previous
observers of kdla-azdr have so confidently stated that there is
no evidence 1n favour of its contagiousness, and, so limited,
their deduction was perfectly correct. In reality, however,
anchylostomiasis, for people in a low grade of civilization, is
one of the most infectious of all maladies, taking the word in
its broad sense of communicability, and the method of its
spread coincides exactly with the facts observed in connection
with the spread of kdla-azdr.

On the other hand, the danger of infection is almost 7l

. for Europeans, even in India. The mere fact of eating at a
table, with knives and forks instead of fingers, is 416N€ almoft
sufficient to secpre immunity, and in even the most backward
European towns, the system of conservancy, however badly it
might be conducted, would suffice to prevent all chance of con-
tracting the disease. Were the whole of the affected popula-
tion in Assam suddenly transferred to London to-morrow, not
a single case of infection could possibly occur, as long as the
new-comers were forced to live under the same conditions as

Londoners.
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- There s, however, one danger of infection for Europeans
in India, about whichg word of warning may not be out of
place. Ireferto milk supply. In Gauhdti, for example, the
danger is a very real one. The greater part of the milk consumed
by the residents is brought into the town from Paru, and other
villages, where kdla-azdr is rife. It is conveyed in galvanized
iron buckets, and any morning the milkmen may be met coming
in, each with a couple of buckets slung on the ends of a bamboo.
To prevent the milk splashing and being lost, they place inegch
bucket a wisp of reeds or grass. Now, 1t is perfectly obvious
that the reeds may have been taken from a b4il swarming with
.embryos, and it is even more likely that the udders of the cows,
and the hands of the milkers may be fouled with mud so infected,
and though I have met with no case where any suspicion of infec-
tion of a European has occurred, it behoves all residents of such
neighbourhoods to be careful that all milk used in their houses
is thoroughly boiled,—a precaution which will certainly render
.s8fe any specimen of milk, however badly it might be infected.
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IX.—REMARKS oN THE PaTsHOLOGY, DIAGNOSIS, AND |
- TREATMENT, &C., OF ANCHYTLOSTOMIASIS.

“To attempt any exhaustive treatment of this subject
would involve writing a treatise of nearly the bulk of the
entire. present report. Moreover, the task has already been
too well accomplished to make it either necessary or desirable
that I should do so, and all that is here attempted is to
emphasize some old points that appear of special Importance,
and to notice a few new ones that have cropped up during the

present investigation,

The importance of’ an early diagnosis in cases of anchy-
If we

lostomiasis cannot be overrated. wailt till matters are
gone far enough for the patient to be unfit for work, the

chances are that the time has passed during which he might

have been saved. When first it was discovered that kila-
azdr was actually anchylostomiasis, but having no previous

practical experience in treating the disease, I naturally hoped

that the expglsion of the parasites would be sufficient to

= e e — e e

initiate a cure, and the rest would be merely a matter of

walting until a sufficiency of food had been assimilated to
make up for what had been lost. This a priori notion would
doubtless have proved correct enough had the patients retained
the power of assimilation; but a further experience of the

“disease has demonstrated the fact that the mere loss of nutri-

tive matter required for the support of the parasites is a
small and quite unimportant factor in the causation of the fatal
symptoms produced by them. Various calculations have been

- made as to the amount of blood actually withdrawn by the

- paragites, and these, though differing pretty widely, agree in
- making the amount too small to be likely to do more than

seriously weaken an adult. The real damage is mainly caused

by the destruction of the digestive powers. A large share in

- the causation of this diminished power of assimilation, is proba-

- bly to be accounted for by the constant recurrence of great
- numbers of small traumatic lesions of the mucous mem-

——— .

. brane. Should these lesions include boring, and temporary
. encystment, the matter is the more easily understood ; but the

bites themselves, in spite of their small area, can account for

* much,

Microscopical examination has shown me that the gnawing
of the parasite produces an erosion which extends to the sub-
mucosa. Now, we know that, once damage of an epi or endo-
thelial surface has gone to this extent, repair takes place by
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the formation of a scar, and not. by reproduction of either true
skin or secrdting mucous membrane, so that each bite must
leave a small area incapable of ever again performing its
natural functions. The number of bites always largely exceeds
that of the parasites, so that each probably inflicts several
small injuries in the day, and when this 1s multiplied by a large
number of parasites, acting throngh a long period, the total
area so aflected may become very considerable, especially as
the duodenum and upper part of the jejunum are one of the
most 1mportant portions of the iIntestinal tract. Again, in the .
examination of advanced cases, the stomach 1s always seriously
aflected ; 1t usually shows scattered pgtechize and a peculiar
mammilated, leathery appearance of a dull slatey red hue, which
18 most often best marked along the greater curvature, and
which reminds one, more than anything else, of the grained
appearance of morocco leather. It is undoubtedly this change
which 1s referred to in Mr. McNaught's accounts of posi-

mortem examinations of kdla-azdr cases. This mammilated

appearance is so peculiar that, on first seeing it, I was con-
vinced that it must be due to small cysts in the ®nucous mem-
brane,. and that the encysted parasite would readily be found
in them. Careful microscopical examination, however, failed
to show any 8ign of the parasite, but only an elevation of the
mucous membrane caused by mmflammatory infiltration of the
submucous tissue, and often enclosing a small old blood clot.
It 19 very possible, however, that they may be the remains of
cysts, which once contained parasites, which have escaped in
the due course of their development. Their close resemblance
‘to the changes found in the stomachs of equine animals affected
with Sclerostomum teracanthun, where there is no doubt about
encystment, strongly supports this view. | -
The ultimate result 1s a chronic gastritis, with thickening
over certain portions of the mucous membrane and atrophic.
changes elsewhere; the very process of repair leading ulti-
mately to wasting and functional uselessness of the organ. The
ehangeess-the intestine are very similar, though large thickened®
areas are rarely met with. The principal organs of digestion
having been reduced to this condition, prfoger assimilation
becomes impossible, and a condition of slow staﬁlatit)n follows,
under which the losses of blood, small in themselves, rapidly
produce the perniciously anmmic condition with which we
are so familiar. |
Apart from this, 1t is well known that starvation, of any
condition equivalent to it, may, in itself produce, changes in the |
T
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assimilative mucosa, which, though difficult of exact anatomical
definition, are none the less quite fatal to the function of these
organs. . The most prominent symptom of this is usually a
looseness of the bowels, the well-known ¢ famine diarrheea,” so
often noticed in reports referring to the great Madras famine,
though constipation or an alternation of these conditions were
sometimes met with. In such cases, recovery was practically
unknown, and that in spite of the most careful .feeding, which
the digestive organs having almost lost their assimlative
powers, had become practically useless. Now, the condition
into which patients are brought by anchylostomiasis closely
resembles that of starygtion, and no one can look at old pho-
tographs of the victims of the famine, without being struck
with the fact that a similar series taken from a kdla-azdr
village would be quite indistingaishable by the closest scrutiny.
- Moreover, the symptoms of the fatal dyspepsia are closely
gimilar in both, though modified by the circumstance that, in
anchylostomiasis, the bowel, in place of being empty, habitually
contains plenty of food. It is probably owing to this that
constipation is a much commoner symptom in the disease we
are considering than in the dyspepsia of famine, the watery
flow heing mechanically stopped by the mass of undigested
matter encumbering the lower bowel, until re-absorbed, and
which it has not the strength to expel. In spite of this,
attacks of diarrhea of long duration are an almost constant
symptom of anchylostomiasis, but usually these attacks alter-
nate with shorter periods of constipation.

I am anxious to give great prominence to the primary
importance of dyspepsia in the production of the cachexia
of anchylostomiasis, because I meet with many who, from
failure to appreciate this fact, attach an undue 1mportance to
the failure of thymol to eflect a cure in advanced cases, argu-
ing that, because the expulsion of the parasites falls to cure
the disease, they are therefore not its cause, and that there must
have been some antecedent cause at work, whereby the patient’s
gconomy is rendered a suitable home for the parasite~= Now;-
this is an argument that, at onc time or another, has been raised,
and abandone‘lﬁili the casc of every parasite that troubles the
human body, alid its mere production argues an entire 12N0-
rance of the broad general laws of parasitism. The healthier
the host the better he serves the purpose of his unwelcome
guest, and any falling off in his health must necessarily be pre-
judicial to the welfare of the parasite, as, if the loss of health
“bhe progressive, the ultimate result must be 1ts destruction. In
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conpection with this Cobbold* remarks— Most people, not ex-
cluding even the votaries of the healing art, following tradition,
regard the internal parasites or entozoa as creatures ‘either
directly resulting from certain diseased conditions of their hosts;
- Or as organisms which would not have existed if their bearers
has been perfectly healthy. Nothing can be more absurd,
Such a conclusion is utterly at variance with all logical deduction
from known facts. It is, however, quite on a par with multi-
tudes of other popular delusions, which, in spite of the advance of
science, will probably never become wholly eradicated from " the
public mind.  People who hold these notions cannot or do not
desire to reject a view, which has for hem a dominating power
almost equal to that of any known religious dogma.” Yet these
same people, who would at once recognize the absurdity of insist-
Ing on the necessity of a predisposition, to permit of the action of
the deprivation of food, in the production of starvation, still
would assume such a necessity to account for what i prac-
tically the samne state when brought about by the action of
parasites. The fact is that fallacies of this description die hard.
Dr. Kynsey+ divides the symptoms of anchylostomiasis into

3 stages,—(1) the dyspeptic (2) the aneemic ; (8) the dropsical—
and though the arbitrary division of the gradual processes
of disease into distinct stages is rather to be deprecated, his
classification recognizes the truth of the primary importance of
the dyspepsia, and the manner in which it actually underlies
the anemia. Its disadvantage is thatit does not sufficiently
emphasize the fact that dyspepsia, besides bemg the earliest
symptom, 1S continuous throughout the case, that, far from
diminishing when the anmmic stage 1s reached, it increases
In severity with the progress of the case, from first to last, and
that it is largely the cause of the anmmia, and not entirely
its eflect, though the actnal loss of blood cansed by the
depredations of the worms has also an important share in
the resulting bloodlessness. Practically speaking, however, we
rarely, if ever, get the opportunity of recognizing the disease
Tpreviodisly to the supervention of ansmia, at any rate in
- Assam, where cases will, as a rule, run into the dropsical stage
before they apply for medical assistance, '.'aqd rarely indeed
seem to consider themselves as ill, until matters are very far
advanced. When once the ansemia has declared 1tself, how-
ever, the diagnosis, after a little practice, becomes very easy.

¢ Parasites: a Treatise on the Entozoa of Man and Animalg.” By
T. Spencer Cobbold, M.D., F.R,C.8, J. & A, Churchill, London, 1879, page 1.
T Op. Cit., page 5. -
I2
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The peculiar character of this aneemia and the way in which
it may be distinguished from other cachexie have alteady been
described on a previous page, and so need not be repeated
here. Even laymen soon become expert in recognizing the
condition, and I was much struck with the way in .which  a
gentleman managing a tea-garden in the Lakhimpur district,
while walking over his estate, picked out early cases at a
olance, and at once sent them off to hospital for treatment.
The coolies, I may remark, seemed in no way to resent being
treafed in this way, and the andoubted success that has
attended this gentleman’s attempts to COPe with the disease,
serves as a ready answer to the objection that always meets
one when systematic medical inspection and treatment of early
cases is proposed. Nearly always the reply is that the coolies
would not submit to such treatment, and would desert if one
attémpted to deal with the disease in this way; but here, as
s the case of conservancy, the objection is purely a priort,
and the objectors have never troubled themselves to testthe
soundness of their theory by giving the system a practical trial. -
But, even supposing the objection a real one, though Idoubt
if it has the least foundation in fact, it would be surely better
to risk the chance of the loss of the services of a few men by
desertion, than to face the certamnty of the entire loss of a large
number of men by death, and the diminution of working
power of perhaps half the remainder. In the instance, however,
which I have mentioned, I was assured that the popularity of
‘the garden had in no way suffered, and that, on the contrary,
the coolies seemed rather to appreciate the care taken of them.
Once the anemic stage is fairly entered, there is ho diffi-
culty in making a diagnosis, which is certain enough for a
practical purposes, but in very early cases some doubt may be
felt, and in such cases, befove submitting the patient to the
ordeal of treatment with thymol, it 1s always well for the me-
dical attendant to make sure of his diagnosis by microscopical
examination of the dejecta. The examination 18 a Very easy
Sne, and requires neither the use of high magnificatisa, nor
anything more than a most rudimentary acquaintance with
‘microscopy. The easiest plan is to dip the end of a strip of
bamboo into the specimen to he examined, and with 1t to
gmear a minute quantity on an ordinary glass slide. A drop
of water is then placed on the smear and a thin cover applied.
By gently moving the cover to and fro on the slide; the water
and the material for examination become intimately mixed
together, and the shide is then placed on the stage of the
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microscope’and systematically examined. Care mustbe taken
that only a very small quantity is placed on the slide, a8 recogs
nition of the ova 'is almost impossible in a thick layer. A.:
better plan is to place a small quantity (a mass about the size
of & pea) of the material in the bottom of a test tube which has
been provided with a good cork, abouta couple of inches .of
1-20 solution of carbolic acid is then added, and a single
drop of some analine dye, such as magenta. The cork 18 then
inserted, and the contents well shaken and allowed to stand
for a few minutes. A pipette is then passed down to the sedi-
ment, but not quite to the bottom, and a small quantity of the
sediment allowed to run in and transferred thence to a slide.
The use of the carbolic acid does away the small disagreeables:
of the examination, and the dye is useful in distinguishing the
ova from the other hodies. They themselves are little if at all
‘stained, except by a much more prolonged .action of the dye,
but nearly everything else found in dejecta takes it up greedi-
Iy, so that the ova are the more readily made out by the
contrast of remaining unstained,

The points of distinction between the ova of Dochmius
duodenalis and those of other human nematodes have already
been described, and the only other ova likely to be nfet with
are those of tape-worms and {lukes. All of these, however,
want the clear belt which surrounds the yelk. Moreover, the
ova of all human flukes are much more segmented, as also 18
that of Bothriocephalus,latus, while those of Teenia saginata and
T solium are smaller and quite spherical, instead of ovate. A
miuch more frequent source of difficulty, however, are coceidia,
a species sporozoon, which is very commonly found in immensé
numbers in the dejecta of patients affected with anchylosto- -
miasis. Their occurrence is not constant, but is so commorn
, that théy are to be found in the larger proportion of cases.
In healthy subjects, I have not, as yet, met with them, and the
instances where they have been present in the largest numbers
have Tr=ally been advanced cases. What their connection
with the disease, if any, may be, is difficult to say, but they
certainly form no essential part of it, as tMey may be quite
absent in even the worst cases. , -
» . The number in which they may be present is astonishing,
and, estimated in the same way as was done in the case of ova,
many millions may be passed in the day, so that, even in the
diluted material, half-a-dozen may be found in each microsco-
pic field. They vary a great deal in size, but are generally
- very much larger than the ova of Dochmius, averaging about
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v}y Inch in diameter, so thatit is only in the case of small
specimens that any doubt could arise. Besides varying much
in size, they are by no means uniform in shape, which, while
occasionally regular, is nore often unsymmetrical, differing in
fact from ova much in the same way that potatoes do from
eggs. Kach coccidium contains from 4 to 12 or more psoro-
sperms, and, in small specimens, where the outline chances
to be oval, the resemblance to Dockmius ova is very close.
As, however, they rapidly become intensely stained in even
very dilute solutions of analine dyes, no difficulty will be
experienced in distinguishing them if the second plan of exam-
ination be employed. | *

The occurrence of organisms of this class in human alvine
discharges has been previously observed by Kjellberg and Eimer,*
and it is doubtful whether they should be considered iden-
tical with €. owviforme, found in the liver and intestinal canal of
rabbits, or not. These organisms sometimes cause fatal 1llness
In rabbits, and Leuckartt gives a fatal case in man, reported
by Gubler in Paris. The account of the case, however, reads
suspiciously like one of anchylostomiasis, and it is possible that
the psorosperm nodules found in the liver in this case may have
been butan accidental complication, especially as the occurrence
of suchtnodules in the tissues of animals is not Inconsistent with
‘health. The date of the report (1858) is prior to the St. Gothard
tunnel outbreak of anchylostomiasid, which first brought an-
. chylostomiasis, as an Turopean disease into prominent notice, so
that the presence of anchylostomes would have been unlikely
to attract notice, even if present. The curious pointis that,
though specially sought for, no psorosperm nodules could be
found in either the liver or bile ducts in the cases T have exa-
mined, but it must be remembered, however, that a considerable
number might be present, and yet escape notice. Another curious e
circumstance is that these organisms may be associated with other
epldemic diseases, for example Cobbold found that they were
almost universally present, in enormous numbers, in thefesh of ~
animals which had died of rinderpest,} and Leuckart found them
in the intestine of *richnized dogs, but neither author attributes
any pathological importance to their presence in either of these
cages, and, in the present instance, I hesitate to consider their

* Verchow’s Archiv, Pathol. Auat, Bel. XVIIL., page 527, 1860 ; vide
also E. Hoyle’s translation of Louckart's < Parasites of Man,” . Young
J. Pentland. Edinburgh, page 221.

t Loe. cit., page 822.

} Cobbold : ¢ Parasites.” J A. Churchill. London. 1870 nage 278
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appearancet as more than a coincidence, though, when present,
their attacks on the epithelia of the intestine can hardly fail
to aggravate the existing dyspepsia. However, whatever their
significance, they are extremely common in cases of anchylos-
tomiasis, whether under the name of kdla-azdrin villages, or of
beri-beri in tea-gardens, so much so, that, at one stage of the
investication, before I had satisfied myself of the wide diffusion
of anchylostomiasis, and its adequacy to account for all the facts
of the case, I was inclined to suspect that they might have spme
casual connection with kdla-azdr. The coincidence, however, 18
too common to be purely accidental, and itis possible, thoughl
have no facts to support the surmise, that the germs may be in-
troduced into man through the agency of the embryonic anchy-
lostomes, and that their frequency in man may depend on a
corresponding prevalence of psorosperm parasitic disease in the
free stage, anchylostomes, 1n which case, one stage of the life
of the psorospermia would be passed in the Rhabdites*and
another in the intestine of man. If this be the case, they
must be a distict species from liver coccldia, and thelr non-
occurrence in that organ is explained. Tt will be seen, there-
fore, that, though their presence forms a possible source of
fallacy in the microscopical examination of dejecta for gva, their
frequent assoctation with anchylostomiasis renders at highly
probable that when they are present, ova will be found also.

In any case where, in spite of suspicious symptoms, 0va
cannot be discovered, the test of cultivation described on
page 72 should be resorted to, and I do not consider that
the absence of the parasites canbe considered as proved until
resort to this method has been adopted. N

The utterly insufficient grounds on which the absence
of the parasites has been assumed by various ohservers hag
already been adverted to, and the commonest of these 1s the
non-discovery of the worms after the exhibition of thymol.
Tn most cases the examination has been nothing more than
a caswal glance at the dejecta en masse. 1 can only say that,
however many may be present, it 1s in the last degree 1mpro-
bable that any will be discovered by so €asual a method of
examination, as their colour and small size makes detection
in this manner almost impossible. The only safe plan is to
place the mass on a loose surface of muslin, and to let water
run on it for a considerable time (about an hour). At the
end of this, a small quantity of quite inoffensive material,
consisting of the worms, and larger particles of undigested
matter will be left, but, even now, owing to the large propor-
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tion of the food that passes through the bowel unaltered,
considerable numbers may be present, and yet not be visible
except under special circumstances, and to ensure their detec-
tion, the mass should be transferred to a shallow glass vessel
placed on a dark ground, and then carefully searched over, by
slowly stirring it, 8o as to successively pass the whole mass i
a thin layer over a portion of the dark ground. Such a
proceeding necessarily involves an expenditure of time and
trovble rarely at the disposal of medical men engaged 1 their
usual work, and what I deprecate is, not that the trouble has not
been taken to examine thoroughly, but that the most casual
examination is made the basis of most positive assertions as to
the absence of the parasite. Tt is just because its discovery
18 10 easy iatter that its presence has so long been over-
- looked. Only once have I succeeded in discovering the
worm by mere casual examination, and that in a case where
they were exceptionally numerous. q

“From what has been said, the immense importance of
making a diagnosis early in the case will be at. once appre-
ciated. When circumstances will permit of such a course of
action, we should never wait for the patient to seek medical
ald, but should examine and make our diagnosis before he
confesses himself tobe ill. In ordinary practice such a plan
is unfortunately impracticable, but on tea-gardens it should be
quite easy to carry out. I feel convinced that the only
.thorough way of eradicating the disease from these establish-
ments 1s by adopting the plan that has proved so successful in
dealing with scurvy in military and prison practice. . Just asg
18 the case with anchylostoimiasis, scorbutic mischief may go
very far indeed before the patient is so ill as to be compelled to
seek medical aid, and it has long been recognized that the only
safe method of dealing with the disease is the early detection of
cases by periodical systematic medical inspections. Luckily,
Just again, as is the case with scurvy, a diagnosis, good enough
for all practical purposes, can be made at a glance, so ~at, if
the medical attendant time his visit at the usual weekly muster,
it need not prolong~that process, as he will be able to make
his examination of the men in much less time than it will
take the manager to pay them.

As the disease is essentially a chronic one, there would be
no need for making such an examination every week, and
once a month would probably be sufficient. All cases detected
should at once be sent to hospital, and where the dilagnosis is

- doubtful, it might be supplemented by microscopical examina- -
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tion, though this will rarely be required, and in all cases,
where the diagnosis appears sure, the men should at once be
treated with thymol. Taken at this stage, before the patient’s
_digestive powers have become thoroughly undermined, the
treatment need only involve two or three days’ absence from
work, whereas, if the disease have once gained a fair hold, a
prolonged convalescence is inevitable, and may require months
to complete, during which the labourer is useless to ms
employer, and necessarily becomes too poor to supply himself
with the liberal allowance of nourishing food indispensable
" to his recovery. Hence, I repeat, every effort should be made
to expel the worms while the patient 13 still capable of
digesting his ordinary food. Another advantage 1s, that the
administration of thymolto a man whose strength is but little,
if at all, diminished, 1s a trifling matter, while, 1if given to
“advanced cases it may even aggelerate the fatal termination
of the malady. By acting in this way, too, we put a great
check upon the spread of the disease, for 1t i1s just these
early cases, who are still able to move about freely, that
spread the ova of the parasites far and wide over the country,
and every worm Kkilled means the destruction, or rather the
prevention of the birth, of thousands of the infective embryos.
Moreover, from all I have seen and all I can gather from gentle-
men engaged in tea-garden practice, who have had immense
experience in the treatment of the disease, there can be no doubt
that the treatment of advanced cas®® is entirely unsatisfactory,
and that we can rarely hope for a cure when once the fatal
destruction of the digestive powers has been allowed to progress
to any great extent, and hence every effort should be concen-
- trated on the detection of cases while sti]l in their earliest stage.
There is one symptom which has everywhere attracted
considerable notice in anchylostomiasis, which requires some
notice here. T refer to geophagy, or earth-eating. It must
not be supposed that this symptom is pathognomonic of the
_enarticular parasite with which we are at present concerned®
It is a common symptom of helminthiasis of all kinds, and
is not even peculiar to man. The same habif has been noticed
in elephants affected with flukes (masurt) as well as in horses
affected with strongyles and other parasites. “
Itis diffienlt to see why such a perverted appetite should

be caused by the presence of entozoa, especially as it is by no
means always traceable to short-commons, combined with

increased appetite ; as the victims of the habit will eat earth,
oven whan nlonftv nf nroner fand 16 aacilv nhtainahla and eveon
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when the appetite for natural articles of diet is buf small. As
18 well known, 2 similar habitis common in pregnant women,
and here can only be owing to a sort of moral reflex to the
stimulation of the uterine afferent nerves, though why the
impulse should pass on to the higher centres, instead of
manifesting itself In the usual way in a current propagated
along the corresponding efferent fibre is a matter on which
we can form no guéss. Probably, the phenomenon is here
owing to a reflex of a similar kind, initiated by stimulation
of the intestinal afferent nerves. However that may be, the
habit is very common among tea-garden coolies, and also
In fkdla-azdr-stricken villages, the inhabitants of which recog-
nize it as ,one of the most characteristic symptoms of kdla-
azdr. The coolies do not seemr at all particular as to the
kind of earth used, and a specimen, recently received from
Chiknagool, contained a quantity of gravel, as well as some
remarkably rough pebbles of coarse sandstone, and advanced
cases, who are too weak to walk easily, -will devour the
mud from the floors and walls of the hut. The Assamese
villagers seem to be more particular, and prefer a smooth
clayey soil, which they regularly bake into a sort of biscuit,
having a pseuliar and extremely disagreeable smell, which
they call chikur. The cooking seems to be rather of the
nature of drying than baking, and I should doubt if the
whole mass is constantly raised to 140°F, This peculiar habit
was first brought to my®notice by my Assamese Hospital-
Assistant in one of my visits to Paru, where he got me some
of these earthen biscuits from a house where kilu-azdr was
very bad. I gather from him that certain medicinal powers
were attributed to them, but he seemed to think this was
rather an excuse for eating them than otherwise, and that, as
he expressed it, they look upon them as “a sort of luxury.”
It is perfectly obvious that the existence of such a habit
ofters great facilities for re-infection by the ingestion of
quantities of earth which may contain infective embryos, and~
such an occurrence is especially likely to occur in cases that
are too far goneto move far from their beds in search of this
extraordinary provender. As is well known, this habit is to
be met with, in isolated ins#ances, all over India, and T can-
not help suspecting that microscopical examination of the
dejecta in such cases would lead to unexpected results.
When present, the desire seems almost uncontrollable. In a
case which came under my care at Hoshangabad, the patient,
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ticularly wall fed and cared for, was bedridden from hip-
joint disease. In spite of all entreaties and remonstrance, she
insisted on picking out and eating plaster from the floor of
the ward. Ultimately, the lady in charge of the case took to
tying her hands to the bed, and then, in spite of this and a
long splint and weight, she would contrive to wriggle the
upper part of her body off the bed and to grub up the plaster
with her lips and teeth, whenever she was left alone for a
few moments. My attentiog had not then been drawn to ¢he
connection between earth-eating and helminthiasis ; but, look-
ing back upon the case, I now feel little doubt that the presence
of some parasite was the cause of this extraordinary longing.
The only way of dealing with it is obviously by the
expulsion of the parasites. -+Its existence is an added danger
to those already caused by parasites, as death has been
known to be caused by exceptionally large meals of this
unnatural kind, and I can recall a case where this actually
took place, in my own practice, in the case of a grass-
cutter, while I was employed on regimental duty in the Punjab.
This man had swallowed several pounds: of earth, but even
when the habit exists to but a small extent, it must greatly
aggravate the dyspepsia which forms so important a feature in
cases of anchylostomiasis. The difficulty of dealing with 1t, In
actual practice, may be judged from the case already described.
In the matter of treatment, I have little to add to what

has already been made public by previous writers on the
subject. There can be no doubt as to the efficiency of thymol
in expelling the parasites, but I am anxious to emphasize
the necessity of adhering to the dosage® recommended 1n the
Sanitary Conunissioner’s circular on the subject. 1 have
found a great deal of variation in the practice of different
people in this matter, with, as a rule, only the most vague
general opinions adigned as the reason for so doing.
For example, I found thiat the Assistant-Surgeon at Dibru-
«garh was employing doses of only a few grains, and, ore
closely questioning him, the only justification he could urge
for ‘the practice was, that he thought the patients were
improved, but that he had never attempted to ascertain
whether the worms were expedled or not, by even the most
casual inspection of the dejecta.  Probably, his real reason
was the tendency to hoard up ¢ Europe medicines,” which

* See paragraph 49, Annual Sanitary Report of Assam for 1888. See
also paragraph 48, lines 8-13, Assam Annual Samtary Report for 1889,
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amounts almost to a mania in many medical subordinates.
As has already been remarked, my clinical opportunities
have been but scanty, but I have tried these small doses in
several cases, and have never founde them expel a single
worm, and, moreover, I tréated some of the cases that had
already been treated with these small doses in the Dibrugarh
Charitable Dispensary, with the prdinary doses, and expelled
the worms in such considerable numbers that it was perfectly
cleéar that, whatever eflect the small dose may have had, it
was entirely inadequate, and for practical purposes it may
be taken as certain that the employment of the drug 1in such
small doses as 3 to 4 grains for adults is nothing better than
a purposeless waste of an expensive drug. |

The smallest dose with which I ever succeeded in getting
any eftect whatever in an adult was ten grains thrice repeated,
but the dose was clearly inadequate, as many worms were left

behind. The usual routine dose of 30 grains thrice repeated

very commonly expels every single worm, as has been ascer-
tamned in several cases where the subsequent death of the
patient enabled the matter to be established beyond doubt. On
the other hand, even with this dose, I have often found consider-
able numbers of the parasites left behind, as evidenced by the
uninterrupted continuance of ova in the dejecta. However,
by employing a different plan of exhibiting the drug, I have
several times obtained excellent results with thrice repeated

twenty-grain doses, and am inclined to think that a great

deal depends on the mauner in which it is administered.
Thymol 1s a body very little soluble in water, and its action on
the parasites appears fo be, by contact with the solid material,
little or none of it appears to be absorbed into the circulation,
under ordinary circumnstances, so that by far the greater part
of the drug passes unaltered with the dejecta. Owing to this, it
1s quite evident that a dose of 20 grais, carefully triturated,
may be far more effectual than one of 30, which has been

but coarsely powdered, Unfortunately, thymol is anything-

but easy to powder, and to do so thoroughly involves a great
deal of personal discomfort, in the way of sneezing and lachry-
- mation, to the compounder, so that, with the very inferior
agency we are able to employ in such work in India, it is by
no means surprising. that the job is often very badly done,
and, as 8 matter of fact, I have often, in searching for the
worms, recovered a large portion of the dose from the dejecta
in comparatively large crystals, often reaching the size of

b

a No. 8 shot. Putting aside then such absurd doses as 3 or =
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4 grains, the effect of a dose will depend much more on the
fineness of tHe particles of the drug than on the actual weight
employed, and so, as at present administered, comes to depend
~mainly on the endurance of the compounder and the vigour
of his arm.. There is, Wowever, not the least reason why this
should be the case, as there are other means than mechanical
trituration ﬂvaﬂable, by means of which thymol can be reduced
to a much finer state of divisipn than can ever be obtained by
- the agency of pestle and mortar. Though so little soluble
in water, thymol is almost mdeﬁmtely “soluble in rectifitd
spirit, and can be conveniently keptin spirituous solution for
dispensing purposes. If some of this alcoholic solution be
poured into a relatively large bulk of water (say, a drachm of spi-
rituous solution into an ousice of water), a milky emulsion at once
results, which consists of minute oily globules, not much larger
- than those present in milk, and it is in this form that I would
strongly recommend the drug to be administered, if we would
wish to secure uniform results from uniform doses. If, however,
such an emulsion be allowed to stand for a while, the circular,
oﬂv glabules run together with larger ones, and, after attain-
ing a certaln size, resume the crvstallme form and then, though
the crystals are u*ma,lly but small, the advantawe of over tritii-
ration 18 only one of degree. The addition tQ the water of muci-
lage or rice conji will vetard thiis change for some tine, but not
ﬂufﬁelenﬂ} long to admit of the drug being sent out to patients
in this form. Hence, the alcoholic solution should, wherever
. practicable, be only added to the emulsifying vehicle imme-
diately before admlm'%tl ation, and where the necessity of sending
~out of doses to patients renders this impracticable, it should be
made with hot conji of such strength as to gelatinize when cold.

I believe that 20 prains of thymol administered in this
way will be at least as effectual as 30 given in the usual
fashion. To go into practical details I would recommend the
following formule :—

(a) Stock solution of thymol—

- Thymol ......c.cooiiiiiiiiiiiinn, orains 480
SD.TeCE. it ounces ii,

Dissolve the thymol in the spirit, and adfl a sufficiency of
rectified spirit to make up to ounces iii. Twenty grains of
thymol are contained in each drachm of this solutwn

(b) Vehicle for administration— |

Strong mucilage of acacia or dextrine ounees 1.+ -

Glycerme ........... P drachm one-half,

Water ...ooviiiiiiiiiei e, add ounces ii.
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At'the time of administration add one-drachm of the stock
solution of thymola to ounces ii. of (), shake well, and adminis-
ter at once. -

Another point in connection with the use of thymol
which requires some notice 1s the corfurrent admimstration
of purgatives. It is usually recommended to commence by
the administration of a purgative, and alse to follow up the
doses of thymol with a second. Thus, treatment of a very
active character, consisting in all of five doses of very active
drugs is extended over several hours, and the whole proceed-
ing becomes so heroic tha} it becomes quite beyond the endur-
ance of advanced cases, and, in some cases that have come
under my observation, I amn convinced has accelerated the
fatal termination, thaun*h doubtless these were cases which must
inevitably have died sooner or later whatever treatment had been
adopted. I must confess that I am tinable to understand the
rationale of the first purgative dose. The intentionis, I suppose,
to obtain a free fleld for the thymol 1n the shape-of an empty
bowel, and, ik the case of parasites whose habitat is the
lower bewel 1ts administration would be rational enough. But
the duodenum and jejunum, as the name of the latter indicates,
never eontain sufficient food to interfere with the action of the
drug, and where we have to deal with Dochmius duodenalis
its administration can only be needless, and will probably be
prejudicial, for the irritating effect of the purgative will great-
ly increase the amount of mucus in the parts of the bowel
over which'it has passed, and this mucus will be a much mére
effectual bar to the action of the thymol than the presence -of
a considerable quantity of food. Besides, as far as these parts
of the Intestine are concerned, the 11*11:111101(1111-:;* for a few hours.
of all solid food will be more effectual than all the purgatives

in the pharmacopza. &
A previous abstinence from solid food forms part of the

ordinary treatment, and I have been unable to trace the least
addltlonﬂ advautaﬂe in the additiortal administration of a
preparatory purg cative in cases tr eated for comparison on the~
two plans.  In the case of subjects in the initial stages of the
disease, picked out by mspection, 1t 18 probably a matter of
little moment which course is pursued, though 1 believe the
preparatory purge to be In any cases needless, bu‘r 1n the cases
we are more (ﬂmnmnly called upon to treat, ecjpecmll}r n
digpensary practice, every additional strain on the patient’s
strength, and especially on his digestive powers, becomes a
matter of serious import, and, w hen diarrhecea is a pmmlnent
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symptom of the fatal dyspepsia of the disease, it becomes &
question whether the second purgative should not also be
dispensed with, which, where the patient’s forces are at-all a
low ebb, must be answered in the affirmative. As, however,
has been already remsarked, the action of the drug seems
often to stupefy rather than kill the parasites, a subsequent
purge 1s clearly indicated wherever the patient’s strength
will admit of 1t, lest the parasites should recover their
- vitality before they have been expelled from the intestinal
canal. The danger of this 1s, however, perhaps mére
apparent than real, as, provided th€sarcotized parasites had
been passed beyond the jejunum, the new habitat would be so
unsuitable to them, that 1t is highly improbable that they would
be able to establish themselves in these lower parts of the
intestinal canal. Hence, wherever there is any doubt of the
patient’s ability to bear vigorous treatment, I should
personally incline to the exhibition of thymol alone, except in
cases where actual constipation is present, where the long
raetention of the drug in the system might lead to a larger
absorption than is desirable. On the whole, as the mildest
of "all purgative agents, good castor-oil i8 probably the
best drug for our purpose, and hasonly one disadvantage,
In the fact that the presence of the oil in the dejecta renders
the detection of the worms a matter of considerably greater
difficulty than when saline purgatives have heen employed.
The way, indeed, in which it clings to the worms strongly leads
one to suspect that itsuse as a preparatory purgative, so far
from being advantageous, may defeat our object by giving
the worms a protective coating, and so preventing contget with
the thymol. v o
‘While deprecating the purposeless waste of thymol by the
exhibition of absurdly small doses, itis to be noted that there
are many ndications that a dose of 30 grains is about as large
as can be safely given, and that in advanced cases the practice
of repeating this dose shree times is not unattended with
«langer. In particular, I recall a case observed by Dr. Mullane
and myself in Gauhati jail. The patient, who, while exhibiting
unmistakable symptoms of anichylostomiasis, seBmed by no means
in the very last stages of the disease, was given thymolin the usual.
way. The worms were expelled in fair numbers, but the man
died within 48 hours of the treatment. QQn post mortem examina-
nation, it was found that not a single worin had escaped the action
of the drug, but that the whole length of the intestinal canal was

. Y R Y B S - I . 1
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‘doubt that the man’s death was accelerated by the treatment
adopted. Another reason for thinking that, in the customary
dose of 90 grs. we are closely approaching the limits of tolera-
tion of the drug, is to be found 1n the fact that I certainly
succeeded In poisoning a horse with aedose of 2§ oz. This
quantity was, it is true, given in a special manner, and in a single
dose, but it is not much in excess of the  customary dose for
3 man, proportionally to the weights of the subjects, especially
when we remember that the whole 90 grains 1s usually in the
infestine at once, no motion of the bowel commonly taking
place until some time &fter the ddministration of the last 30
orains. 1 had some time previously given the animal 14 oz. in
three 4 oz. doses without producing any particular symptoms
beyond the expulsion of a number of parasites, but it died
within 6 hours of the administration of the larger dose. For
about an hour after recelving it, the animal fed %ﬂ.tuxally, and
seemed under no inconvenience, and I tHen went away, but,
shortly after this, he became restless and weak, and laid downin
his loose box and soon became unable torise. He broke out ints
a “cold perspiration,” and died apparently in a faint, having
at no time exhibited much sign of pain. For the later symp-
toms I have to depend upon the description of Mr. Brown, the
Transport Conductor here, who is, however, a very acute ob-
server of animals. The animal seems to have died from eardiac
- failure, and the symptoms hear some resemblance to those of
caybolic acid poisoning, as, indeed, might be anticipated would
be the case from the chemical constitution of the drug. It
should be added that the animal, a 13-2 Bhutia pony, though
excessively weak and anwmmic from the effects of Sclerostomum
tetracantham, a parasite which extracts blood from the mucous
membrane of the lower bowel of equine animals, 1n exactly
the same way as is done for the human small intestine by
Dochmius duodenalis, was by no means 1r a dying state, and
had walked 14 miles just before without showing much distress.
Any attempt, therefore, to increase the customary dosage should
‘be made with the greatest cautlon. 3

The scantiness of my clinical opportunities prevented
my making many experiments with other drugs than thymol.
As to the efficiency of this drug there cannot be the least
- doubt. It expels round worms more surely than santonine,
and, as I am told by Dg Hancock of Dibrugarh, 1s far more
efficacious than male fern in the treatment of tape-worm. 1
have myself seen it expel flukes, and there can be no doubt
that it 1s an almost universal vermifuge. Hence the most 1m-
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portant point was to, if possible, ascertain the best way of
administering it, and the examination of other drugs was a
secondary matter. With salol, some success was obtained, but
it appears inferior to thymol, dnd, as it is somewhat dearer, no
advantageé would be gained by its substitution. Picric acid
had no eflect whatever, neither, as far as concerned anchylos-

tomes, had santonine. I meant next to have tried some of the .

less soluble analine compounds, but it would hardly be justifi-
able to try an experiment of this sort on any but an early case,
and such cases 1 have not- been able to obtain for treatment.
Moreover, in the entire absence of information as to the safe
dose of these substances, one would have to proceed very cau-
tiously, so that a large number of teniative administrations
would be necessary before one could be sure of one’s ground.
The idea’ that they might be useful is based on their known
antiseptic powers ; but, after all, the difficulty lies not in the
expulsion of the parasites, but in the restoration of the digestive
iowers, and as no drugs can ever be expected to effect this,
e whole art of treatment resolves itself into the early detec-
7 -4ion-of cases.

COMPLICATIONS OF ANCHYLOSTOMIASIS.—Other parasies.——
probably to the peculiarly favourable nature of the climate
for the development of the free stages of nematodes and
other parasites, Assam is a perfect hotbed for parasites,

"man and animals being alike aflected, with an universality
that can hardly be surpassed elsewhere. f

It is excessively rare tq, find an Assamese éntirely free
from parasites, and, so far ad my observations have gone, it
geems almost equally rare to find it the case in an Assamese
animal, whether free or domesticated. ,.

In man, besides Dochmius dugdenalis, the following parasites
were met with:— |

Trichocephalus dispar.— It is exceptional to meet with an
Assamese who does not harbour this parasite. So far as my

_own observations go, it appears to be almost confited to the
cecum, and as many as a hundred may be present. It
buries . the long filiform aenterjor, part ob its body in the
mucous membrane, never penefrating deeply, but burrowing
along, barely beneath the epithelium, and subsists probably
on the intercellular plasma of the tissues surrounding the tunnel
t makes. Sometimes it does not seem to'cause much irritation,
but at others an angry blush marks out the tunnelled line;
and I have so often found it coiled up within ulcers of a dysen-
teric character that a causal connection between parasite and

| . |
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ulcer may be strongly suspected. It, or a species anatomically
identical, was present in all five of the specimens of Macacus
~hesus that I have examined, so that the eggs must be very
widely diffused over the country. Its presence does not
appear to be incompatible with apparent health ; "but if, as
appears probable, 1t be capable of causing ulcerations of the
gut, it is evident that, under certain circumstances, it may by
itself cause dangerous symptoms, and at best it cannot fail to

L4

do something to help the destruction of the digestive powers
initiated by anchylostomiasis. |

The life history of this parasite 1s involved in doubt, but
the general opinion seems to be that infection is direct, i.e., by
ingestion of eggs. The structure of the envelopes of the ova
are somewhat in favour of this view, the shell* being hard, and
remarkably resistent to ordiary chemical agencies, a fact
which leads one to suppose that they are designed to persist
a considerable time as ova, and that some special agency, such
as that of the gastric juice, 18 required to set them free
Teuckart® states that they require a temperature of not less
than 72° F. for their development, and that the process is rarely
completed under a year. When deposited, the ova, which are
of deep red brown colour, of elongaed oval form, and possess-
ing a peculiar sort of knot at each pole, show no signs
of segmentation. In a cultivation started five months ago,
on the same plan as those of Dochmius ova, segmentation of
the: ova commenced only five days after the commencement
of the experimént. The yelk divides into two very unequal .
parts, and then the larger segment divides into two, and after
20 days, the morala stage was reached ; but at present many
of the eggs are still very backward, only a few contain em-
bryos, and I cannot be gertain that any have hatched out.
The temperature has rarely exceeded Leuckarts minimum to
- any great extent, and has often fallen below it during the rains.
A similar cultivation was kept for about a fortnight at a tem-
perature ranging from 80°—104° I, but no particular hastening
of the process took place during this period, and the temperature
regulator worked so ill that a continuation of the experiment
had to be abandoned. A practical difficulty in this investi-
gation is that of getting specimens of dejecta containing 7rich-
ocephalus ova alone. On the other hand, certain cultivation,
~onducted in the open air and containing, inter alia, Tricho-
sephalus ova, have been found, after a week or so, to contain

i
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~ * Hoyie's Leuckart’s ¢ Parasites of Man,” L., page 56.



( 123 )

a peculiar rhabditis, ‘which is certainly referable to no stage
of Dochmius, and in which tHe cesophagus runs through a
peculiar cord of cells; the strueture of which strongly recalls
that of a similar structure found in the entozoic Zrickocephalus,
but, at the same time, other cultivations designed specially with
the object of obtaining such rhabdites entirely failed to show
any, so that the conditions, even supposing them to have been
In these instances accidentally complied with, involve some-
thing not plainly apparent, possibly an ivertebrate interine-
diate host. It is clear, however, that more time than as yet
has elapsed is necessary for the thorough investigation of the
life history of a parasite about which there is good authority
for expecting a development exténding over an entire year
within the egg alone. | |
Trichocephaly offer more resistance to thymol than any
other parasite except Ozyuris vermicularis, but this is probably
due only to the habitat of these parasites being so low down in
the bowel. The drug is, however, far from being inoperative,
80 that 1t 18 common to find a dozen or more on the dejecta
after the customary desing, but, as a rule, as many or more
will be left .behind. 7 - ,
The prevention of infection, as indeed in the case of all
Intestinal parasites, is necessarily entirely a matter of censer-
vancy. Moreover, certain observations I have made tend to
show that the life of this entozoon is but short,*and hence such
measures alone will rapidly effect a cure by mere prevention of
re-infection. Three lLittle monkeys that I obtained for experi-
mental purposes, five months ‘ago, positively swarmed with
Trichocephali, but now, simply by being cleanly kept, scarce-
ly harbour any of them, and this can only be owing to the
death and-expulsion of the majority. of the parasites, combined
with the prevention of re-infection. :
Ascuris  lumbricovdes is almost as common among the
Assamese as Yirichocephalus, and not unfrequently exists in
. such large numbers as by itself to constitute a distinct dange?
to life. 1 have removed 45 Jarge worms from the body of a
child a few years old, the whole mas® weighing about
416, or nearly one-fiftieth of the weight of the host.
Although perhaps the commonest of all human para-
sites, we are In almost complete darkness as to its life
history, though direct infection by ova is surmised. -The
large shghtly elliptical ova have a very thick, nodulated
envelope of a bright yellow colour, the density of which
makes observation of the interior a difficult matter. When
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deposited, there is no sign of segmentation, and I, have never
seen any change in such ova as I have kept under observa-
tion, but some accidental observations place me m exactly the
same position as I stand -with regard to Zrichocephalus, as
lately, in some old cultivations, some peculiarly large rhabdites
have appeared entirely distinct from any stage of Dochmius
and from the possibly Trichocephalus rhabdites..

This parasite, as is well known, often causes serlous symp-
toms, and its extreme prevalence in Assam is no doubt one
of the causes of the low average of physical health of the
inhabitants.

In the treatment of patients for Ascarides, thymol has
proved itself infinitely more sure and eflectual than santonine,
having often caused the expulsion of large numbers after santo-
nine had been tried and had failed to expel more than two
or three, so that, personally, I am unlikely ever to use santonine
again. | .

. Oxyuris vermicularis 1s not uncommon in Assam, buyt
is proportionately much less so than the two preceding. The
ova are thin-shelled, unsymmetrically oval, and always contain
an advanced, lively embryo, which hatches out rapidly even
in water, - Direct infection by ova seems to be considered as
proved, alike by Leuckart and Cobbold, but a species, anatomic-
ally indistinguishable; which: infest Macacus rhesus, certainly
goes through a Jistinet rhabditis free- stave, and, though,
prevention. of direct self-infection was clearly 1mpossible,
however cleanly the animals may be kept, they have, like the
Trichocephali become distinctly less numerous during the period
the animals have been in captivity. Of course, however alike,
the human and simian parasites may be specifichlly distinct, but
possibly both methods of infection are possible, and indeed the
circumstance that oxyurids are common enough in European
towns, where conservancy arrangements qua the propagation of
intestinal worms, may be considered as almost perfect, may be
-alone considered sufficient to prove the possibility of seli-nfec-
tion. They are clinically unimportant~in connection with
anchylostomiasis. and are less aflected by thymol, adminis-
tered by the mouth, than any other parasite. A coplous
enema of weak emulsion ix, however, far more eflectual in
expelling them than infusion of (nassia, or any of the more
commonly used remedies. --

- Amphistoma hominis, Lewis'—This curious lttle fluke
which, curiously enough, was first found at Gauhati by Dr. J.
(Brien in 1857, and was described by the late Dr. T. R. Lewis
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in 1876* Las been repeatedly met with during the present
investigation, though not in nwumnbers sufficient to constitute
a danger to the patient. Its habitat 1s the coecun and colon,
and thymol appears to expel them with tolerable certainty.
A tailless cercaria, possibly of this species, was, on one
occasion, found in some mud used for plastering the walls near
a hut inhabited by a subject of this parasite. ‘Lewis and
McConnell found them by hundreds, in which case they
wonld necessarily develdp a clinical significance, but personglly
I have never observed more than a dozen or so. 1 have
never met with the ova in the dejecta gven in cases which
afterwards proved to harbour it, so that possibly these only
reach the exterior on the death and expulsion of the parent.

Distoma Crasswm, Busk.—A single specimen of this

large fluke was expelled by thymol from a Jittle girl at o

Chaygaon. Like many of her compatriots, this child har-
boured quite a museum of parasites in her own person, every
pne of the species hitherto mentioned being represented. 3o
far as the scanty literature at my disposal enables me to
judee, this is the first occasion in which the occurrermei
this parasite in India has been recorded. In the case of a
missionary and his wife who had worked at Ningpo in China,
treated by Cobbold,+ the most promment symptoms were a
distressing diarrheea, hepatic derangement, and wasting, bub
very little is known abeut the specieg, and its habitat 1s only
surmised to be the hepatic ducts, and the only instance in
which it came under my observation being unexpected, and
complicated by the presence of so many other pardsites, I am
unable to do niore than to direct attention to its occasional
occurrence in Assam, and the possibility of its becoming the
cause of symptoms not altogether unhke those of anchy-
lostomiasis. -

Cestode parasites—Owing to the circumstance that the
people amongst whom most of my observations have been made,
never eat beef, and rarely consume pork, I have personally never
met with a case of ‘tape-worm_ complicating anchylostomiasis,
but I am told by Dr, Hancock of Dibrygarh that he has
often met with, such cases among tea-garden coolies, and
I understand that these worms are wery common amongst
the wild hill races on the south-eastern frontier of the Pro-
vince. The species W(}%ld almost certainly be Tema

% Lewis McConnell. Proe. Asiat. Soc. Bengal, Angust, 1876,
v Op. cit., page 22,
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selium, ‘and, from what I can gather from others, thymol
would appear to be a far more efficient vermifuge in deal-
ing with them than male fern or any of the other drugs
more commonly employed for the purpose.

Pediculi—In the course of examinations of the dejecta
of patients aflected with anchylostomiasis, I have repeat-
edly met with large numbers of immature pediculi crawling
about among the feces. For a long time I believed their
occurrence to be purely accidental, and that they had
gained access to the stools after deposition; although in
some instances the rapidity of their appearance made this,
in the case of a wingless insect, extremely difficult of expla-
nation. Quite lately, while examining an unopened duodenum
preserved in spirit, I found six or eight of these insects
actually in the bowel, and there can now be no doubt
that the specimens met with in dejecta were deposited with
them, or, in other words, that the pediculi, for some short
period of their lives, had actually been entozoa. Now, this is
‘somewhat remarkable, as there is no previously known
instance of any non-larval insect acting in this way.

- Isent down one of the most advanced specimens.I could
find to Mr. J. Wood Mason, the Siuperintendent of the Indian
Museum ; but, owing to its immaturity, he:tells me that he
1s unhble to 1dentify it with any known species.
~ T@o not for a moment suppose that these insects pass any
length of time in the bowel, but, at the same time, believe that
they were born-there.” Any one who has watched the un-
sophistiéated Assamese peasant when at his ease must have
noticed the habit they have of searching each other’s heads for'
vermin, and I have more than once seen the searcher deliberately
swallow the prey he had captured. Doubtless, the adalt insect
gets crushed by the fingers and teeth; but the ova would
be unharmed, and, stinulated by the warmth of the
intestine, would hatch out rapidly. In no other way indeed
can the presence of these insects living, and in considerable
numbers, in fresh dejecta be accounted for,.especially as all
are still immature’ when mét with.t: Since making this dis-
covery, 1 have had no oOpportunity of investigating what
spectes of FPediculus infest the persons of Assamese villagers, so
that I am still in doubt as to what species these temporarily
entozolic insects should be referred. .

- They probably have no cli¥cal significance, and 1
merely here note their occurrence, because it is desirable to.
put on record a fact which is. I believe. new to medicine.
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" Intestinal Coccidia.—The frequency of the occurrence of
these organisms has already been noted on a previous page,
and needs no further notice here. -

Tt must be confessed that the above is a formidable list,
and when the great frequency of many of them 18 remem-
bered, it cannot be doubted that amongst them they form most
efficient aids to the action of the arch-offender Dochmius
duodenalis. | -

Malarial Complications.—Complications of this character
are inevitable in any and every disease met with in such a
climate ag Assam: but at the same time I believe that its
importance as a factor in the present increased mortality
has been enormously overrated. -

A very good idea of the part it plays in an outbreak
of kdla azdr may be gathered from the tables given of the
relative prevalence of this complication in the case of Chunsali
tea-garden (vide page 143), but so much has already been said
-on this subject in different parts of this report that its further
discussion here is unnecessary. * L

1 he Mode of Death in Anchylostomiasis—Broadi$t speak-
ing, death in this disease always occursd from asthenia, but
the actual termination is usually brought about by the
supervention of some more or less acute complication.

Of these, perhaps the commonest of all 1s dysentery,
which seems occasionally determined by the action of
1 richocephalr. -

The frequency of phthisis has already been noted by Leitz,
and several cases of the kind have come under, my own
observation. More frequent than this, however, are subacute
broncho-pneumonia and bronchitis, which, acting on organs
already almost incapacitated by cedema; are rarely entirely
absent, and rivat bowel complaints in the frequency with
which they determine the fatal result.

The occurrence of other complications has been noted, but
they may be considered as rather accidental than as forming
o distinct feature of the clinical pictures the above comph-
cations being present either together or alone in by far the
larger proportion of cases, while death froth" the disease itself,
without determining complication, 18 certainly the rarest
‘noident of all. One such case, however, occurred in the
Gauh4ti dispensary, brief notes of which have already been
given, and here the patient died in the most typically
asthenic way it has been my lot to witness, the temperature

falline. and the lungs and heart hampered by dropsical
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eflusions; acting more and more weakly, until the functions of
life came to a stop, much in the same way that a *machine is

brought to a standstill by the dying out of the fire used to
originate its energy.
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X —PREVENTIVE AND REMEDIAT, MEASURES.

While this is undoubtedly the most important section
of this report, the conclusions to be drawn from the facts -
recorded in previous sections, are so obvious that it appears
almost superifluous to record them. It has been shown that,
under different names, alike in native villages and among’ tea-
garden labourers, anchylostomiasis has for a long period f
been causing a terrible mortality, and that nothing that has? <’
as yet been done has had any eflect in checking it. It has*
further been shown that the disease is spread entirely by the
agency of the dejecta of the patients: that, apart from the
mmprovement of the condition of a few individuals, nothing can
be hoped for from medical treatment’; and that the Improves-
ment of even these few is unlikely to be permanent, as long as
the material of infection is allowed to lie broadecast over the
land. From these facts it follows absolutely that there is only
one possible way of dealing with the disease, and that is to no
longer allow the general fouling of inhabited sites, in other
words, to adopt ordinary measures of conservancy.* =

- It 1s perfectly clear that even under the horrible old
Enghish cesspit system, the spread of this disease would be
a physical 1mpossibility, and that even the most rudimentary
application of conservancy will go further to diwminish. the
disease than all other measures, sanitary and curative, put
together. | |

In the case of tea-gardens I can see no possible difficult
in the matter, but in Assamese villages T am well aware that
the introduction of sanitation is beset with difficulties quite
apart from the question of expense, and hence I could wish
it were my lot to have to recommend measures easier of reali-
zation. - This is, however, clearly impossible. To introduce
a good water-supply and drain village sites are no doubt
desirable, and would necessarily go far to improve cgeneral
health, but they can do nothing to check the spread of anchy-
lostomias, nor have they done so where attempted. Even sup- -
posing drinking-water to be the common vehicle of infection,
and strong grounds have heen given for believing it to be the
rarest of all, to attempt to keep it pure by masonry wells,
service tanks, and so on, while pollution of the soil around is
allowed to any extent, is obviously a circuitous and inefficient
plan of going to work, and leaves us much in the position of

 See l)ill‘ﬂgi'!;i}h 2 of Circular No. 148., dated the 10th May 1889, and
also paragraph 8, Sanitary Commissioner's Circular No. 18., of 25th
March 1850, -

-
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one who, wishing to prevept accidental poisoning, kept-his water
in carefully corked bottles, while allowing arsenic to be strewed
- about anywhere. - . | . | ,

" We are thus un?p_rtunately placed under th® dilemma of
eith¢r introducing conservancy, or of leaving the-disease to
settle the question by depopulation. The introduction of
conservancy must necessarily be very incomplete at first, but
this should not prevent our at least attemapting it, for, even

if iinperfect, it cannot fail to do something to Improve
~ existing conditions, for the burial of every single infected mass
18 aydistinct blow at the spread of the disease. o
" :Such measures have been successfully introduced in other
- paris of India, and thotgh it is the fashion to speak of Assam
- a8 an exceptionally backward province, it must be acknow-
ledged that many other parts.of the country are not one
whi more advanced, and though the Assamese are perhaps
a shade more dirty in their habits than the average Indian,
‘the difference is too small to involve any great increasé in the
difficulties of the problem, while, in general civilization, I fail
to spe that they are at all behind their neighbours, outside the
larér towns. - .
., _; The question of village sanitation is cropping up all over
. I’nd{a ; but, owing to the presence of this terrible disedse, it is
nowhere so urgent as in Assam, and, save by its introduction,
- 1 fail to see any hope for the amelioration of the disease. The
“exact plan of operations and the methods-of securing their
adoption are outside the province of the samitarian, and
~all that need be done here is to indicate what appear to be
the: simplest and least expensi%e methods of conservancy,
- assuming their adoption to be enforced. |
> . | There is one fact which has been discovered in the
coupse of the present investigation, which is of immense
‘practical importance in this gonnection, and that is that the
infactive embryos can only live on the surface of the soil.
,Buny them, and they are rapidly killed, and hence any simple_
system of trench latrines will be quite sufficient for our
purpose. The great practical difficulty im the matter is the
scattered character of the ASsamese villages, owing to which a
considerable number of small ldtrines will be required to meet
the! convenience of the people; indeed, it i to be regretted
tha{: we cannot adopt the systemt enforced by the Jewish
legislator (Deuteronomy, Chapter XXIIT., verses 12-13), but,
thi§ being impracticable, the number will have to be large in
proportion to the population, as, unless they bé.made a con-

g &
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venience ingtead of a burden to the people, they are unlikely
to be used. In most places the expense of standing latrines
would be prohibitory, but simple trenches might be adopted,
into which a little earth should be daily thrown until they
- are nearly filled, when they should be closed and a fresh
trench dug. Standing latrines furnished with“tarred gumlahs
and regular washing platforms would of , course be better,
and might be adopted with advantage on tea-gardens and in
towns, but they would be too expensive for villages, and the
want of a sufficient population of the sweeper caste would
be an almost insuperable bar to their use, as'regular removal
of the sewage to a trenching-ground is absolutely necessary.
There is nothing, however, in either digging a trench, or hoe-}
ing a little earth into it, which need hurt any marft’s. caste, and |
the whole expense of such a system: would be very small. . Co
~ No doubt, in the rainy season, the trenches would get full
™ of water, but this would be a matter of little moment, as the
oya and embryos would sink to the bottom, and they would
get buried just as surely, when the trench was filled in, as 1fit
were dry. | | S
A proper dry-earth system would undoubtedly be far
superior, but,.as the attainment of this is probably beyohd
village finances, we must be content with such simple measuzes
as are within their means, remembering that, in “dealing with
anchylostomiasis, our one object should be to bury human,
filth out of sight,and that any measure which will even confine
defilement to-certain selected areas is betser than nothing. In
large places, sudis as Barpeta, such 4 plan would be out of the
question. - For such populagions the adoption of proper dry-
earth latrines, with a proper conservancy staff, is the only
possible way of dealing with the matter ; but, in such places, the*
expense would not be prohibitory, for the material prosperity
of the inhabitants of Assam is certainly greater than those, for
example, of the Central Provinces, and there, I know from
experience, that a very fairly efficient conservancy is carried,
out by even small municipalities of only a few thousand
inhabitants, - During my stay there, a return of inhabit-
ants capable ‘of paying for medical attendance at the dis-
pensaries was called for, and the extremely small numbers
returned showed that the inhabitants were far from rich, so that
the expense cannot be prohibitory in places, for example, of
the size of Barpeta. In these towns in the Central Provinces
the latrines formed a circle round the town, but were placed
quite close to'the houses. Each consisted of three buildings.
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One designed for the use of males, and divided up jnto separate
- compartments, and another, of equal size, but not sub-divided,
for females. Ilach was provided with a well-tarred platform
for ablution, the drainings from which ran into a tarred recep-
tacle, and water was obtainable close by. The third building
was a shed for dry-earth. -The buildings were constructed
either of galvanized iron or of ordinary country materials, and "
the seats consisted of a couple of bricks, between which were
placed two small tarred earthen gqumlahs. In the male latrine .
the partitions were of ordinary bamboo matting. Some of the
larger towns hadproper consgrvancy carts, but, in the smaller
places, the filth was removed in small receptacles by hand.
~ The conservamcy stafl was extremely small, so small,
~indeed, . that it was surprising that the latrines were as well
lopked after as they were; it certainly did not exceed two men -
for every thousand inhabitants, and the fact that the sweepers
somehow managed to do the work made me suspect that the
- latrines could be but little used. That this was not the case,
hawever, I satisfied myself by personal observation.  Some
~of} the larger towns badly required additional latrines in more
c&}ﬂsral situations ; and | have no doubt that much defilement
remained untouched, but the state of things was at least an.
- immense improvement on the conditions that must have existed
before their introduction, and rothing could show this better
than the comparative rareness of parasitic disease, on the
prevalence of which special returns were called for, the returns
from the various dispensaries showing that very few such cases
came under treatment. )
¢ An objection that is always raised fo the adoption of
. thé dry-earth system in Assamese towns is the difficulty of
¥ providing dry-earth. 1t is, however, purely imaginary?( Assam,
~1if one of the dampest, is not the only rainy country in India;
and the difficulty 15.got dver elsewhere by the simple method
“of .storing a sufficiency of earth during the dry weather to
.4ast over the rams. In the part of the country I have just
< alluded to, during three months, the rainfall is quite Assamese
in Heaviness, but, though the sheds were very small, not 20
feet square, I should say, théy contained a sufliciency of earth
to tide matters over the rainy period, and, in this country,
it can.only be a question of increased accommodation, nor
need be of-an expensive character. Regular sheds are quite
needless, beyond a small service shed, which may be focated,
in a corner of the latrine, capable of holding a supply for a
few days. For the main supply, all that need’be .done is to.
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throw up g heap or heaps of earth during the dry weather,
arranging it, so as to form it into thg shape of a roof. The
earth is then simply roughly thatched over with grass, and

from time to time a sufliciency to fill up the service-shed is

~dug out from under the leeward end of the thatch. In this
way, at the cost of a few rupees only, it would be perfectly
easy to store an ample sapply of earth to meet the exegencies
of even an Assamese rainy season, :

It is. the duty of the sweepers to keep a little of the dryh 1

earth dusted into each gumla, and, on emptying these into the
receptacles, to add a sufliciency %o deodorize ¢he mass. Once
a day, the receptacles are removed, either in a cart or by hand,
to the trenching ground, which should prefarably. be situated at
a little distance from the town, but not at a sufliciently great
one, to form a temptation to the conservancy men to shirk their
work by emptying them into any hiddem corner. In the

absence of constant European supervision, this is a matter

which is often not sufficiently taken into consideration. In view
of the special dangers of anchylostomiasis, I should be inclined
to recommend the use of deeper trenches than are usunally consi-
dered desirable, say, 24 feet, and giving a full eighteen inches of
clean earth on top of tiie soil, so as to bury all infective material
thoroughly and deeply. Waste land should never be chosen for
this purpose, as, after being used for trenching during one season,
it is essential that the ground should be cropped; otherwise; in

the course of time, it willlose its deodorizing powers. I have:

heard that anenormous yield of sugarcane can be got. from land

that has been so treated, but my own experience has been

limited to corn lands, and, in one Instance, to lucerne-grass,

the vield of which was sométhing astonishing. The drierthe

piece of ground chosen for the purpose, the better, but I donot "
look upon the trenches getting filled with water s an msuper-.
able objection. The result will of* course be not as good as .
in more favourable climates, but the essential point is to bury

.-'fl-;.l L g

the infective matter, where it cannot be carried back intotheg -
houses; and, where the best is unobtainable, we must be -

-content with the nearest approach to it we can get.

Disinfection of Sites already in}ecteﬁ.# aving thus indi-

cated the way in which the future spread of the disease may

be surely prevented, 1t remfains to be ‘considered how sites,

atready infected, should be dealt with.

- Provided only that all further supplies of nutritive matter
be cut off by efficient measures of conservancy, it may be con-
sidered certain that, sooner er later, the infective -embryos
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must die out, but unfortunately, we know.that the tjme required
for this may be very cansiderable.

It certainly exceeds six months, even in the absence of
- fresh nutritive supplies, and may be ‘much longer. Given the
continual supply of fresh nutriment, inevitable, : where no
attempt 18- made at conservancy, the infection of a site may
last for an indefinife time, and indeed, is more likely to increase
than decreage.

« Two principal plans suggest themselves, the first of
which. has béen found to be tolerably efficacious by the people
themselves, viz., desertion of the infected locality. Now, pro-
vided that the elimination of all infected persons could be
secured by efficient medical inspection, ‘this plan would be
absolutely eflectual ewen in the absence of all conservancy at
the new site. Unfortunately, however, such a course is quite
out of the question in actual prdctice, and hence migration only
checks, and cannet stop, the spread of the disease, unless the
memtable infection of the soil of the new site be prevented
by a proper conservancy. Without this, unless the people
were to become absolute nomads, moving every week Or 80,
migration can only be a palliative measure, *

Given, however, the avoidance of fouling the soil of the
new site, migration from infected localities may be atrongly
recommended wherever praeticable.

~ The natural habits of the Géros lend themselves easﬂy’
to this plan of action, and, as the introduction of samtary
measures will be peculmrl; difficult among such a wild race,
they should be encouraged in this custom as far as possible. Tn
‘the case of tea-gardens, the alteration of the site of the lines can
often be carried out, and should be effected wherever praeticable,
of course comcldently with the introduction of proper measures -
“of conservancy on the new site.

The disinfectian of already-infected sites iz doubtless a
much more difficult matter, but cannot be regarded as hope-
Jess. On account of the broadcast ‘way in which the infective,
embryos are spread about such localities, and the- impossi-
bility often of rqcogmizing the places where they are to be
found,, either by swht or smell, the use of all chemical disin-
fectants 18 clearly 011t of the question but there are three
- facts (which appear in Section VIII.) of WlllCh advantage may

'be taken ; snd these are—

1st.—Prolonged exposure to the dlrect rays of the sunl
kills the embryos - .
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2nd.-—-The same result may be effbcted | by exposing
them to a temperature exceeding: 140°F.
ord.—Burying the embryos kills them. .

In order to take advantage of: the first fact, all that is
required is to clear the ground of vegetation as thoroughly
as possible, at the commencement of the dry weather. = The
second property may be taken advantage of by firing the dry
vegetation at the end of that seagon. For, as the embryos -
are confined absolutely to the extreme surface layer or the
soil, the passage of a grass fire would certainly kill any that
might have survived the dessication of the dry season. Lastly,
by ploughing the ground- at the commencement of the wet
season, and se turning the surface layer under and burying
the coxfained embryos, we may complete the disinfection,
more especially of such parts of the sites as, for any reason, could
not be treated either by clearing or by fire. Bhis last expedient:
is; of course, available at any time of the year when the soil.
18 soft enough for‘the process. g

1 teekassured that, by attention to these points, the disin-
fection of sites may be secured, though T necessarily have not
been able to test them in actual practice.

Purification of water-supply —TIt is a fortunate circum-
stance that the physical properties of the embryos are such as
torender infection by drinking-water an unlikely contingency.
They sink so rapidly in, water, that, a short time after the in- |
troduction of even a large number into a well, all of them
would become entangled on the mud at the bottom, and

infection could only occur by the scooping up a portion of the
sediment. | . .

At the same time, more especially for the protection of

officers travelling in affected districts, it may be well to point,
out that filtration affords an absolute security against infection
by this agency. Any of the ordinary filters in common use are
amply adequate for the purpose, as, owing to the, mMiCroscopi-.
“cally speaking, large size of the infective embryos, even the:
coarsest filters will exclude all chance of infection. In illus-
tration of this may be instanced an experiment which I magde,;
to ascertain how far an ordinary handﬁerchief would sexve as: .
a filter. w

A piece of nainsook was placed over a glass fimpel, and in
the bag 8o formed was placed a quantity of earth which literally
swarmed with embryoes. Water was then allowed to run
through for a considerable time, and the filtrate collected. Tt
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was of course extremely turbid and obviously unfit for drink-
ing purposes, but the most careful exaniination revealed only
two embryos in the filtrate, while the residue on the nainsook
was proportionately richerin them than ever.
With respect to attempts directed to the relief of the
sufferers from the disease in Assamese villages by medical’
treatment, I have already plainly exptdksed my.opinion. The
attitude of the peasantry towards European medical treatment
.is_such that it is perfectly certain that none but advanced
cases will be persuaded to-submit themselves to treatment.
Such cases are practically incurable, and hence 1t 18 perfectly
certain that the good effected by itinerant .medical subordi-
nates, extra dispensaries, and medical agencies 1n general, will
be so. minute  that, for all practical purposes, any money so
expended will be no betfer than wasted. |
- . Asan adjunct to proper sanitation, such measures can do
no harm, and may even eflect some small good ; but, unless
proper measures of conservancy be adopted, the re-infection
" of the few cases cured will be so inevitable that nothing but
discredit to the cause of Kuropean medicine can result.
In the case of the tea-gardens the case is quite different,
The labourers, to begin with, come, for the most part from
districts where the people have been long accustomed to the
benefits of European medical treatment, and.:generally
thoroughly appreciate it. Further, they are .a great deal more
under control, and can be dealt with, as far as sickness 1is
‘concerned, almost in the same way as the men of a regiment,
and, indeed the reception of all sick in regular hospitals 1s
3 well established custom. - .
~ With very few exceptions, however, treatment 1s carried
out under the very mistaken policy of waiting till the man reports
himself as sick, before attempting treatment. In the case of
nine diseases out of ten, this is undoubtedly the best plan
to adopt, but in that of anchylostomiasis it too often leads
to the postponement of treatment until the man is beyond cure,
and, at best, necessitates prolonged treatment and disability for
work in place of two or three .days’ stay im hospital only. On
this account,* I cannot too stremgly urge the adoption of
systemafic periodical medical inspections of all labourers em-
ployed upon tea-estates, combined with the prompt treatment of
all cases that may be detected, in addition to whigh, 1t 18 need-

less to,gay. that all pewly-arrived hands should be. inspéeted,

Py

i il -
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* See paragraph 49, Annual Sanita-ry Report for Assam, 1888,
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'aﬂd '1f neceisary, treated beforee bemg allnwe& to mix Wlth the
others At the same time, here also I must repeat that such
measures can only be considered as aljuncts to-the adoption of
proper sanitary precautions, and, apart from thése, can never
be expected to really stamp out the disease, as such measures '
infallibly must do, if only carried out with suiﬁclent efficienicy.”

~ The measures I have to recommend may therefore he*f-_-;_;

ﬂtated ag follows— | Yo
o A —-Wlth reslject to “ kcila-azcir in villages :— “= .
% 1st.—~The adoption and: enforcement of some slmple

systeth of Conservancy.
Znd.—Migratien from infected slf:es When pract1cable |
- the disinfection of infected sites, by the measures
, above described, when migration 1s impossible. .-
~ 3rd.—The improvement of water-supply where this 18 &t
present unsatisfactory.
4th.—The clearing and drainage of ground 1ncludéi 111
village s1tes wherever: pmctlca,ble N -

B --—Wlth respect to “ beri beri ” in tea-gardens :—

S 1'31‘ —The enforcement of proper conservancy, preferably
-~ . on the dry-earth system. |
2nd.—The removal of lines to a new site Wherever the |
- disease has been very prevalent. : "
8rd.—Where this is impracticable or undeslra.ble the
" disinfection of the site by the means a.bove |
< ~indicated. R
- 4th.—The adoption of raised “ chang ” huts, such as aré -
customary in Burmese villages, whenever new :
huts are constrycted. ¥
6th.—The entire prohi'Bl;tlon of small enclosures roundj
. or near huts. S
¢th.—The prohibition of the keeping of cattle withir the
Jnhabited limits of coolie-lines, and the preﬂslon-
of suitable separate enclosures for the purpose.’
7th. —The provision of a ‘properf watar-supply in cases:
' when this 1s at*present unsatisfactory ; the pomt&
to be aimed at being—
('a) That the well or other source of supply should
+ . be some little dmtanoe from all habitations.

-,
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(¢) That it should be carried by nieans of pipes to

* " tanks above level of soil placed convenient-

. ly among the_dwellinﬁs. o N
(d)“In Certain cases, e.g., when river-water 1s the

| source of supply, it will be necessary, and.

. in all cases it is desirablg, to filter it by

| . some apparatus on the ascension principle.
8th.—The provision of a proper supply of green vege-

~ tables, either by cultivation and sale to the
coolies at cost prices, or by the provision of

patches of ground somewhat on -the English
village ¢ allotment ground ” system.. B
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X].—ANCHYLOSTOMIASIS IN TEA-GARDENS, |

-That the sickliness among labourers imported from India
into Assam, has, almost from the first, ‘been- a matter of
serious concern to the Local Government is a matter which may
~be gathered from successive emigration reports. It 1is of |
course only of late years that the dependence of the up-to-then
inexplicable mortality has been traced to anchylostomiasis,
but the connection is now so firmly established that it would be
quite saperfluous for me to enter upon any attempt to prove”
- what is alretidy admitted. | : |
Fractically speaking, where any garden remains for any -
length of time on the “ black list,” it may be taken as certain
that the cases that make up the excess over the normal ;
mortality will be cases of anchylostomiasis. Of course, an/
outbreak of cholera may put a garden on the list for any given '
year, but an establishment will be singularly unlucky if such
. an accident should occur on two or more successive years, and
putting aside cholera, the cause of relegation to the “black
st ” will be found to be - anchylostomiasis in more than nine
cases out of ten. Practically speaking, there are no statistics
available that can give even an approximation to the amount
of mortality that should be credited to the cause. Of late
years, an attempt has been made to arrive at it b introducing
separate headings for anemia and dropsy* in the mortality
returns of unhealthy gardens, but the results, so far, are quite

valueless, as often not a single casd Wﬂl_ﬁh@_ﬁﬁﬁgﬂ@m&&;
year from all the p@@wﬁ_%ﬂgﬁ@ﬂsm of an entire distriefs
and that ig. parts of the country where all Européan medi-
cal officers are perfectly agreed that the disease is extremely
rife. The fact 1s that, with_but-few exceptions, the persons
responsible for the diagfioses of the cases from which the
statistics are. compiled are the ngtive doctors of the tea-
estates. “1ma} have been unfortunate in those I mét, but, speak-
Ing only of those I have seen, I can dnly say that T have never
inet with a body of men more grossly igfiorant of their mrk“f"é
In spite of the fact that anchylostomiasis has now for M
ears been known to be the main cause of mortality among teg /
é arden labourers, very few seemed to.have the least power of ¢
tecognizing cases, and their entire diagnostic powers seemed to

7-‘

) . _ )
* Banjtary Commissioner’s Circular No. 148., dated the 10th May .

1889, directed the term ¢ anchylostomiasis "’ ouly to be used in all garden
return !

8.
1 S%\‘e Rule 122 under the Inland Emigration Act, I.~of 1882.

—



( 140 ).

consist in the ability to make a lame translation into Enghsh

medical terms of what the patient thought was the matter with f

him. To instance one case, met with among many, I may

mention a black-listed tea-garden that L visited In company with . -

Dr. Banneriiin the Sibsagar district. On visiting the hospital,
we asked the native doctor whether he had any cases of anzemia,
and he replied that they never had had any. In spite of this, there
were sitting in the hospital verandah some half-4-dozen

~advanced cases of anchylostomiasis, which had been entered in «
the register as fever, dysentery, bronchitis, spleen, and so on,

according to the coolie’s notion of what was the matter with
1im. I then asked them to assemble all they could of the
working hands, and some 60. were got together. Of these, a
full third were found to be suffering from the earlier stages of

the disease. Dr.Bannerji was at great pains to try and explain

to the man the symptoms and treatment of such cases, buf,
from the expression of Lis face, Iam strongly inclined to doubt
if he was left a penny the wiser, the fact being that the idga
of finding out a patient’s disease for 'oneself was something
entirely outside his notions of mediéal practice. -

~ However, while these special statistics are so collected as
{0 be-quite worthless, those of the - general mortality upon tea-
gardens are probably more accurate than anything else-of the
kind in India. ‘Whatever may be the proportion of the total

' that is due to anchylostomiasis, it is certainly so large that any

increase or diminution in the disease would exert a marked
s fuence on the total mortality ; and, judging from the re-
turns of the last eight years, there can have been but little
change in the yearly number of victims, but what change
there has been 18 .for the worse; the past year showing &
higher total mortality than any of the eight except 1884 ; and,
when it is remembered that this increase has taken place in spite
of much general sanpitary lmprovement, but lrttle doubt can

~ arise as tothe steady mcrease of this disease, which, as we have

seen, is untouchedby any sanifary measures save one, which

r has been left neglected. The actual total mortality ranges from

T
r

362 in 188 to 432 1n 1884, and last year stood at 41-8. Con-
sidering -that thig¢ mortality includes not only that of anchy-
lostomiasis, but also of heavy annual outbreaks of cholera, the

general conditions of coolie life on the gardens cannot be

considered at all unfavourable, and if we could but stamp out
anchylostomiasis, would undoubtedly compare well with those .

of any part of India. It 1s curious in looking over byegone

_ reports to see that opinion has passed through exactly the same
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~ phases in the base of coolie ansemia as itis now doing in that
-of kdla-azdr. Previously to the recognition of the parasitic
causation of the disease, we find exactly the same arguments
produced as to its malarial origin, and the saie wearisome
invocation of “ climate 7as the cause of everything connected
with health, notmexplicable. Naturally, too, there was at |
first some opposition to the renunciation of these time-honoured
notions, such as, I have no doubt, will meet the recognition of :
bthe same fact in kdla-azdr, but now, in the case of coolied
anemia, very few traces of the opposition are to be found, as
Ruropean tea-garden practitioners; with very few exceptions,
have fully recognized the nature of the disease. Another
statistical fact, that points’ even more strongly to-a steady
increase in the disease, is the rapid rigse in ‘the number of
gardens relegated to the “black list,” or,-in other words, *
with a mortality of over 70 per annum per mille. In 1885, there
were 1n the Assam Valley but 23 gardens in which the mortal-
ity reached so alarming a height; in 1886, it had risen to ;
41; in 1887, the number-felt a little, to 37 , only to rise again, |
in 1888 to 54; andin 1889 to 88. No doubt the number of
tea establishments has increased during the period in question,
though I am undble fo discover to what extent; but it is per- |
fectly certain that the increase, whatever it may be, is Insigni-
ficant in comparison with that of the number of black-listed i
gardens, which has nearly quadrupled during the short period
In question, and at- present 68,010 coolies, out of the 386-166
employed during the second half of last year, Were,wcsrkingj
on black-listed gardens, or very nearly a sixth of the whole .
number. 3 |
In individual gardens the mortality is sometimes appalling,
vying with that of the worst kdla-azdr villages, close on a
third "of the entire strength of a garden in one instances
having died .off in & single year, and instinces of mortalities
of over 50 per annum permille are by . meams tncommon,
as may be seen from the subjoined table, which is compiled ¢
from the statistics published in the Immigration reports. e
L. - |
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Serious as it is,. the mortality gives but a faint idea of . the
~ prevalence of the disease, the number actually affected being | »
“glways largely in excess of the sick list. As an example, I may{
instance a special examination of Chunsali garden, near Gauh#ti,
which was made on August 31st, 1890, with the following ~

results T

 The estate finds employment, as a rule, for over four
+ hundred hands, out of which, at the time of my visit, only J;y_
(53 men and 68 women) were contract labourers, the remain-
der being obtained in the local labour market. The whole of -
the contract labourers alike, working or on the sick lst, were

carefully examined for the symptoms of anchylgstomiasis, en-
largement of the spleen, and malarial cachexia, with the follow-
ing results. Out of the total mumber, 65 presented more or
less marked symptoms of anchylostomiasis, or 53°7 per cent.
These cases may be classified as below :— |

Table showing prevalence of Anchylostomiasis among Contract

- Coalies at Chunsabi tea-garden. ~
: L d &L; E o |
SE |38 | 28|
Sex. = 2 B2 H 5 R
25 | 858 =B "4
ﬁfg = 'g 3 T @ g
3 = = o < . E'-‘_ |
Males 3 14 17 34
Females 3 12 16 31
Total of both sexes = ... 6 26 | 33| 685
— e

Sl —— il
a

Those entered under the heading “ Unmistakeable symp-
toms ” include cases where there could be no reasonable don
as to the diagnosis, but which would still be, in all probability,
amenable to treatment with thymol. On the other hand, those
included inder that of ¢ Advanced symptoms” are cases where
the prognosis would be bad, whatever treatment might be
adopted. | . |
With respect to the -prevalence of enlargement of the
spleen, a greater or less degree of it was present in 45
out of the total number, 7.¢., 372 per cent,
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These instances of splenic enlargement were ¢lassified as

follows ;- L )

Table showing nuwmber of eitses of splenic mlarg&nm't among Contract
. g Labourers en Chunsali Tea-garden. -

a
-
.
» - l
1 '

N A O
St | 8F 2w |
. ® Q-
Sex. - gﬂ E é g = :
= = O ' o © -
T S S 5 o B ks
| e | E C.GD ? E?'l
Males e 10 - 5 22
‘Females e 10 3 10 23
Total of both sexes 20 10 | 15 45

i

No relationship whateveér could be made out between the
prevalence of the two conditions. Some of the worst instances

. of anchylostomiasis had no splenic enlargement whatever,

while, on the other hand, the case presenting perhaps the
largest spleen of any showed no signs of anchylostomiasis, and
laughed heartily at me when I asked him how long he had
been ill, saying that he did not know that he was ill.

There were five cases of malarial cachexia either present-
ing no signs of anchylostomiasis, or but slightly so compli-
cated, and some of the cases included under this head had but
slight splenic enlargement. The degree of splenic enlargement
was estimated by the native doctor while I was examining for
anchylostomiasis, and the figures can therefore be in no way
influenced by my own preconceived notions as to its absolute

unimportance in the causation of kdla-azdr. Tt is, however,

a least certain that he has not underestimated the prevalence
of splenic enlargement, as the list includes many cases of
abdominal enlargements ffom ascites consequent on advanced
anchylostomiasis, where, personslly, I could find no physical

- &vidence of enlargement of the spleen.

- The coolie-lines at Chunsali are placed on an excellent site,
the natural draindge of which is perfect. The well-water is
bad, but the manager states they have been disused for a long

time, and that nothing is nsed but Brahmaputra water, and

1 have little doubt this is broadly the case, as the river is
nearer the greater part of the coolie-lines than the wells are,
and probably only the few coolies who live nearer the wells
than the river use the former., No systematic examination of

-
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the non-contract labourers was practicable, but I saw enough to
convince me that they are at least as seriously affected as the
contract hands, and in exactly the same way. - _.

The instance of this garden is interesting, as it shows how
entirely what is called %dla-azdr depends on anchylostomiasis,
the Civil Surgeon remarking that he could see no difference*
between this outbreak and those of kdla-azdr in villages. Now,
in this connection, the above facts speak too strongly for
themselves to need any comment ; but it is werthy of note thasm
the proportion of cases aftected with enlargement of the spleen
corresponds closely with Dr. Dobson’s observations on its
prevalence among reputedly healthy children.

The irregular and apparently capricious didtribution of the
centres of epidemic intensity in any given neighbourhood also
exactly recall what was found to be the case on the distribution
of kdla-azdr, and is an additional .proof-of the 1dentity of the
maladies known under the two names. It will be observed too,
that, in both instances, while the" severity of the disease is
rapidly increasing in severity in localized centres, and while
the number of the centres'is steadily increasing, the increased
mortality, when absorbed “into the data of a whole district, is
not sufficient to-make any very distinct mark on its vital statis-
tics, and this is exactly what might be expected in the case of
anchylostomiasis, which, from the nature of the mechanism of
its spread, must essentially be always ‘a digease chatacterized
by very localized centres of gr_éﬁ*“}iﬁﬁﬁfnsitji: It is also clear
that, in spite of thymol, and of such attempts at sanitary
improvement as have been made up to the present, the number
of such centres is steadily Jncreasing, and that their severity
shows no sign of diminishing. Iwill now describe what I
observed of the physical surroundings of the garden labourers
as far.as sanitary conditions are concerned. | .

(@) Housing—There is no condition that varies more
widely than this does in different gardens. In some cases, espe--
cially on the larger concerns, a great deal of money has beene
spent in providing comfortable habitations, while in others
the “lines ” consist of the most wretched hgvels 1maginable,
On the whole, however, in this, as indeed in other sanitary
matters, there is a praiseworthy eagerness on the part of the
planting community to do everything in g,hei_rm;mwer for the f§
welfare of their coolies; but great mistakes are often made,
and money spent to no purpose, simply through an ignorance

* Vide page 17.
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of sanitary matters, in which, be it said, they are py no means
. peculiar., As arule, the “ lines ” consist of thatched huts with
wattle-and-daub walls ; but in some cases corrugated-iron has,
with great advantage, been substituted as a roofing material,
and more permanent materials have been employed-as a por-
tion of the walls. e | |
About the best pattern of huts I met with consisted of two
rooms, the gables and two pillars placed midway along the sides,
“esonsisting of rubble - in mortar masonry, while the sides were
filled in with wattle and daub work (e¢kra). The roof was of
“corrugated iron, and was prolonged beyond the gable containing
the door, so as to form a sort of verandah. One drawback
of its construction was an absence of ventilation. The lateral
 walls were necessarily too low to make- ventilation openings -
‘in them tolerable to the inmates, while the solid nature of
the gables prevented the upper part of these being utilized
for the purpose. Again the advantage of the superior weather-
~ tightness of the door gable was neutralized by its protection
- by the verandah. On this account it would be better, and.
probably * in the end cheaper, to make the lateral walls of
masonry and the gables of ekra, in which case the peak of the -
‘gables can be left unplastered as to-afford sufficient ventilation
without annoyance to the inmates, a plan which 1 haye seen
in use in many gardens where the huts are walled entirely
with ekra. If then, the roof were prolonged at both ends, the
*whole of the mud-plastered portion of the building would be
protected from the weather, and a very durable hut would
result. Another fault was that the back room had no exterior
 door, and so was intolerably dark and stuffy. Whatever plan
~_be adopted, it is perfectly certain that no room should ever be
_constructed without a door communicating with the open air.
*The best point about the hut was the provision of a verandah,
which is a mmatter of great importance in a climate like Assam.
Coolies should, however, be never permitted to wall these 1n, as
ethey are very fond of doing, as, if this be allowed, they are,
nothing better than a hindrance to ventilation. In many cases
- I found small garden compounds, rudely fenced in, attached to
the huts. They rarely, however, showed any signs of cultiva-
~ tion, and the untidy hedges were nothing better than conve-
nient hiding-places for rubbish and filth® of all sorts. The
encouragement of the cultivation of fresh vegetables 1s, no
 doubt, a most important matter; but I strongly doubt 1if 1t
really is encouraged in this way, as scarcely any of these little
patches showed signs of cultivation. Another most pernicious



-gustom, which is permitted even on some of the best-managed
- gardens, 18 the close association of cattle ‘Em'ﬁa%ﬁ
- beings. The ‘large number of coolies who own cows -is of,;
course an excellent sign of their well-being, but this is no /
reagon for permitting cattle and human beings to share one *
' ,dwelling.""- Yk B e "") m' %ﬁfm Ty, . et
_ In the better cases the coolie builds a small lean-to shed
against his hut, but everyone knows the filthy state in which
natives keep their cattle-sheds, and, in a damp climate 32
Assam, the foul drainage from the cattle-shed cannot fail to soak
through into the sub-soil beneath the hut. It is to be doubted if
this arrangement be not actually worse than the actual associa-
tion of cattle and men, as it is probable that, in the latter case, a
~ certaln amount of daily cleaning would be attempted. Provi-
sion should be, of course, made for thehousing of the cattle,
but it should be in a quite distinct enclosure, near to, but not
_in, the lines, all the cattle beitig kept together very much in
. the fashion of the cattle “kraals” in use among the Zulus.
Care-should be also taken that this enclosure should be placed
“ lower in the drainage line of the land, and,if possible, to
~leeward of the coolie-lines with the prevailing wind. The
round so occupied soon becomes richly manured, and the
Zulus utilize this circumstance by periodically moving their
“kraals, and sowing the ground with maize and vegetables, of
which they thus obtain immense crops. This practice has, too
the additional ‘advantage of thoroughly purifying the ground,
though i1t 1s needless to remark that tlhis is a consideration
which in no way influences the Zulus, for though their habits
are, in point of fact, far less unsanitary than those of Indians,
this4s due rather to the accident of circumstances than to
any particular desire or liking for cleanliness. Perhaps the
greatest fault in the huts of all the coolie-lines Iffave met. with,
and I cannot recall a single exception, is that they are never

provided with any plinth worthy of the name, an omission. of
a most fatalycharacter in a country like Assam, where the |
raising ‘of dwellings above the damp soil is a matter of thes
first importance. Of course, the provisian of raised plinths%
would be a matter of considerable expense, especially as, in
such a climate as this, nothing short of three or four feet can
be considered adequate. Another disadvantage is that the
necessary excavations would leave the ground honey-combed
with depressions, which would certainly become receptacles for
rubbish, and in the rains would be always full of filthy stag-

nant water. The whole plan then, of any of the huts I have

-
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~seen appears to me radically wrong and entirely wnsuited to
the climate. What surprises me is that no one has thought
of - building their lines on the plan of Burmese villages, in
which the huts are universally raised upon piles, the floor,
which is made of split bamboo, being thus elevated some three
to five feet above the level of the ground ; arude form, in fact,
of the “chang” bungalow in common use among Europeans
“in Assam. The plan cannot be an expensiveone, as it is toBe
SR 1n the poorest houses in the most wretched fishing villages
on__the coast® Moreover, -the materials are at least as
-cheap and abundant in Assam as they are in Burma. That
-they ate in universal use among so notoriously lazy a race
a8 the Burmans, shows that but little additional trouble or
igkpense can be involved in their construction, |
#perw No walls or obstguctions of any kind should he allowed
to interfere with the free passage of air beneath the floor, and,
af the ground beneath the huts be kept clean, no better form
of hut could possibly be contrived. In climate, density of.
jungle, soil, and all essential conditions, Burma and Assam
closely resemble each other, except that, owing probably to the
inferiority of the ¢old weather of the former Province, it is, if
anything, rather the more malarious of the two, a fact shown by
the much better health enjoyed by Europeans in Assam over
their fellow-countrymen resident in Burma, and-I am 1nclined to.
mmpute much of the undoubted physical superiority of the
Burmese over the Assamese to the sanitary advantages of the
national style of village architecture. The people here, too, are
adepts in the craft of working with the bamboo. The walls of
their houses being often constructed on exactly the same plan
ag the floors of Burmese raised huts, so that there could be no
difficulty whatever in obtaining the necessary skill of labour.
® There cannot be the least doubt that, with the exception of
the special measures for the prevention of anchylostomiasis, no
sanitary measure can be expected to do more for the improve-
ment of the health of tea-garden coolies than the adoption of a
style of housing suited to the climate in place of the system at
present in vogue, which 1s modelled on the plan of village con-
struction in usge in India Proper, and which is entirely unguited
to the very different climatic conditions of the Indo-Chinese
Peninsula. |
~ There 18, of course, no necessity for any slavish adherence
to anything but the principle of the Burmese plan, and the
adoption of improved roofing material, as well as of masonry
supports, would be undoubted improvements, and would pro-
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bably result in a saving of expense in the long run: at least
that is one of the reasons advanced for the adoption of galva-
nized iron by some of the garden managers T have met.

Provided that, as appears to be the case, expense need not
- stand in the way, the adoption of an impervious roofing material
1 place of thatch would be an immenge advantage, for the
~ mass of continually wet, rotting thatch is, I am convinced, a fre-
~quent source of ill-health not only in native, but also in Euro-
- pean dwellings. B | | s
| (0)  Clothing.—In this matter the coolies do not seem ill
~off, at any rate, they seem to have as much as they care to
wear, though it is probable that the adoption of woollen Jackets
during the chilly fogs of the cold weather would be An 1m-
provement. Recommendations to this effect occur frequently
in the inspection reports of many medical officers, but the diffi-
culty in providing the clothing weuld be but a small one in com-
parison with that of inducing the coolies to wear it. While,
however, I doubt if adults suffer in this way, there-can be no
doubt that the children are universally wretchedly underclad,
and there cannot be the least doubt that neglect of this kind
18 an important factor in the heav infant_mortality. It can-,
not, however, be said that tea-garﬁen labourers are any more.
careless in this matter than natives of India generally, though,
its consequences are probably more serious in. Assam than,
they are in other, and drier parts of the country. It is,»
- however, to little purpose discussing the subject, as, pernicious
as the custom undoubtedly is, it is too deeply rooted in native
habits for any improvement to be hoped for. -

(¢) Zrood consists mainly of rice, pulse of various
kinds, fish, milk, and vegetables. Its adequacy depends mainly
-on the state of the labourer’s finances, and, in the case of new
comers, 15 often none too liberal. Old hands, however, are gene-
rally fairly well off, as may be seen by ‘the large numbers of
cattle and poultry often possessed by them. From what I
saw I am inclined to think that the coolies, when free from,
disease, are mostly well nourished. ﬂ |

In the case of immigrants coming from parts of India
where corn forms the staple food, a really jgrious matter
18 the enforced change to the insipid.and comparatively unnu-
tritious rice. So much larger a bulk of rice is required to meet
the demands of the organization, that a wheat-eater®must-needs
contract .a certain amount of chronic dilatation of the stomach.
béfore he can accommodate a sufliciently full meal. Unfortu-

nately, wheat is an exotic luxury in Assam, but facilities for iis
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purchase should certainly be afforded in the case of men coming
from the corn districts of India, at any rate, for a suflicient
‘time to enable them to accustom themselves gradually to the
new diet : and, as rice is considered a great luxury in their native-
homes, they would not probably be long 1n doing thise This is
a matter, however, which has been repeatedly adverted to in -
~reports from various officers, and I think 1ts importance should
‘not be underrated. - - . B S |
~—_ In the matter of vegetables, the coolies are often but ill
!supplied.' Their own efforts do npot go much beyond the
cultivation of a few pumpkins, a vegetable which, however
valuable, is by no means the best of antiscorbutics, while
many of the gardens  are placed in portions of the country,
so destitute of indigenous inhabitants, that nothing of the kind
can be bought. Outside the medical profession, people are
too apt to underrate the impostance of a due supply of food
of this sort. This is, no doubt, owing to the small proportion
of nutriment they contain, the meagreness of which 1s so
_ obvious that it needs no acquaintances with analytical tables’
to inform any one on the point. Green vegetables, however,
contain a large amount of certain organic salts which are
- ghsolutely essential to the preservation of health, and which
~ are not contained in grain, flesh, or the other solidly nutri-
~tious articles of diet. S . -
. QOwing to this want, scurvy is by no means rare amongst
the immigrant labourers, and, as a man in this, condition
will never be fit to do a good day’s work, I am certain- it
would often pay well to systematically cultivate sag, onlons,
cabbages, turnips, radishes, plantains, and other suitable vege-
tables, even if it involved the diversion of a certain amount

| of labour from the regular work of the garden. For want
-] of a proper appreciation of the importance of green vegetables,
scurvy is common all over India, as indeed it was in England

| when in a similar stage of civilization, so that 1t 18 useless
i tp trust to the coolies’ own instincts to overcome any notable
{ difficulties in this direction, though he will doubtless avail
" himself of a cheap and plentiful supply when obtainable. .
. The quegtion of food-supply cannot be passed by without
some allusions to the *hotel system,” of which I have heard

~ much, though Iregret to say I had but few opportunities of
seeing the system in full working order, the time of the year
being unfavourable for this. Sufficient, however, was seen to
~convince me of its immense value, .which manly lies In
~ tiding the new arrival over the time during which the strange-

E
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mess of his surroundings prevents his being able to look pro-
perly after himself. The only criticism 1 have to make on
the subject is that, if it is desired to get the full nutritive
value out of the food supplied, more attention should be paid
to its cooking. If properly cooked, so that the grains are
plump but remain separate, rice is one of the most digestible
of foods; but if, as is often the case, it be allowed to get into
a stodgy mass, closely resembling bookbinder’s paste, it
becomes heavy and hard of digestion. In the same way,
dal, when properly cooked, is one of the most mutritious and
easily assimilable forms of nitrogenous food, so much so, that,
under the name of “ Revalenta Arabica,” it has gained a great
reputation in Europe in the treatment of dyspepsia. Yet this
very same article of food, if imaperfectly cooked, as it general-
ly is amongst natives, becomes extremely irritating, and much
of it passes through the intestinal canal unaltered, and so 1s
lost, or worse than lost, for not only has it in no way contri-
buted to the nutrition of the body, but it has caused positive
harm by producing irritation. When properly cooked, dal
should form a perfectly smooth uniform pulp, no sign of
the coniponent grains being left, and, when so prepared, it 18
unrivalled as a source of nitrogenous pabulum.

"~ Attention to little points of this kind in cooking, may
make all the difference between recovery and death in the
case of patients after treatment with thymol for anchylosto-
miasis, who form a large proportion of the Inmates of an
“hotel.” The digestive powers of these poor creatures are
always reduced to the lowest ebb, and the mere expulsion of
‘the parasites is absolutely useless, a mere waste of an expensive
drug in fact, unless it be followed up by a supply ot food, not
-merely plentiful, but also so prepared that it can be made use
- of by their utterly enfeebled digestive organs. Now rice and
dal canboth be made, with very little trouble, into food highly
suitable for invalids, but, cooked as they commonly are by
natives, especially when the operation is conducted upon af
all a large scale, they are-little better than the loading of the
intestines with indigestible, and, at the best, inert matter.

If, however, we can once check the spread of anchylos-
tomiasis, there will be little further need for ¢ hbtels?’ for, as
long as he is in health, the coolie may be trusted to take care of
himself in the matter of feeding. It is commonly enough
asserted that coolies will half starve themselves from motives of
economy, but I entirely disbelieve in the commonness of such
cases. In nine cases out of ten, miserliness has nothing to do

-
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with the mattes; and the reason of the man’s not buying a suffi-

- clency of food is that he 1s too1ll to care for it, and, naturally

“enough, will not waste his dwindling resources on the purchase
of food for which he has no appetlte | -

“% . In quite the earlier stages of the disease, it is trde patients

- often exhibit an increased appetlte but this is only for a short .
period, and, as the digestive powers become more and more
undermmed and the patient a confirmed dyspeptic, the appetite

~Jhecomes small and capricious. Arrangements should, however,
be made on &ll gardens for a cheap and plentiful supply of
~ green vegetables just as they are in the case of the other ne-
~cessaries of life, as it is mmpossible for the coolie to supply
hlmself with Wha,t is unobtainable, |

- (d) Water-supply.—More attention has been devoted to -

this matter than to any other sanitary point, and there are

" large numbers of gardens where large sums have been spent

.in the provision of wells, recelving tanks, and even filters, and
the supply is often excellent. This is often especially the case,

on “unhealthy gardens” ‘which will be more frequently found

- to possess a good water-supply than such as have never been
relegated to the black list. The reason of this is, of course,

- that a heavy sick list has directed attention to the necessity of
sanitary improvements, and, as might be expected, a marked
improvement in general health has resulted. The Improve-
ment, however, fails to take the garden off the black list, as it
fails to touch the most important factor of the mc}rtahty, for I
could not find any instance 1n. which the improvement of water-
supply could be shown to have done much, if anytlnng,
to dummsh anchylostomiasis. =

- In those instances where improvement had resulted from
the' ¢ carrying out of sanitary recommendations, removal of the-
site of lines would generally be found to be one, and as I
believe the, eftective agentin theimprovement, No one can
be less disposed than the writer to underrate the advantages
of a pure water-supply; but, as has already been said, I donot
think its provision can do much for the prevention of the parti-
cular disease we haye under consideration. Let it not, however,
be supposed that the water-supply of tea-gardens in general
is everywhere as it should be; indeed, so far from this being
the case, a supply of good quality is almost restricted to those
gardens where the spur of a heavy mortality has led to strenu-
ous efforts at better sanitation., A glance at the table given on
page 32 et seq., will show that the drinking-wate Y many
gardens 18 horribly foul, and the introduction of a pure sup-
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ply in such cases' must be a crying necessity. Even where
money has been frecly spent, mistakes due to want of kpowledge .
of a very special subject have not unfrequently resulted in a
doubtful, in place of a thoroughly reliable, supply. For
example, 1n one of the most progressive establishments in the
Lakhimpur district, at the time of my visit, they were busily
engaged 1n digging a well. It was being sunk’ through an ex-
tremely porous, sandy soil, and, owing to its shifting character,
the amount of labour that was required was enormous.
In nearly any other situation but where it was placed, jf.-
might be expected, when completed, to yield excellent water :
but, instead of putting it well away in the midst of the cul-
tivation, they had been at great pains to find it a place in the
very heart of the coolie village, which accommodated many
hundred souls, having actually gone to the additional expense-
of demolishing some buildings to find space for the enormous
conical excavation necessitated by the unstable character of
the soil. Placed as it is, and in such a soil, defilement with
the foul surface washings of the lines will be almost in-
evitable, as no masonry tube, however well made, can be
trusted to entirely exclude percolation for ‘any great length
of time. It was intended that the well should be covered, and
" provided with a cemented supply tank, and the additional
cost of an 1ron pipe to convey the water from a_well, situated
well away from the habitations, to a tank or tanks in the lines
would have involved an additional outlay so trifling as to be
hardly worth considering, as a part of the large expense that
had already been incurred. o

(¢) Uonservancy.—In this matter' the arrangements in
use upon tea-gardens may be very briefly described. There are
none. The entire neglect of this most essential of all sanitary
necessities is the greatest blot to be found in the condition
of the tea-gardens, and is the essential cause of the spread
and. persistence of anchylostomiasis, to say nothing of the evil
effect it must have on the general health. The existing state |
_of things cannot be described in too strong terms. Crowded
together, as the huts necessarily are, and, indeed, should be,
for I do not use the term in the sense of overcrowding, the
filthy state of these settlements, in even the best-managed
gardens, isrevolting. If you ask what conservancy measures
are adopted, you will be told that the people “go to the
jungle,” or “amongst the tea-bushes,” but a visit to the locali-
ties pointed out will seldom result in the discovery of
anything particularly offensive to either the nose, or eye.

” M
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It is between and behind the huts, and in the little enclo-
sures already alluded to, that nine-tenths of the offence
will be found to be concentrated, and, for all practical purposes,
the ground immediately round a man’s hut. forms his only
| latrine. 'When this is pointed out, you will be told that it
has been done by the women and children,” but the scantiness
of deposits elsewhere makes this improbable ; and, even if it
were true, its source in no way diminishes the harmfulness of
the practice. Besides, even supposing the men do resort to
_1_:.}_1__6 tea-bushes, &ec., as described, it is difficult to see how we
are more than a degree better off. It ig perfectly certain that
they will not go far afield, and that they will habitually resort
to nearly the same piece of ground, and wherever cases of
anchylostomiasis are to be found amongst the coolies, the
result will be the production of a nursery for rearing the
infective embryos of this most fatal of parasites, under the
most favourable conditions imaginable; for the trampling
about of a considerable number of persons on the small
area so used will result in the broadcast diffusion of the
embryos over its whole surface, and the ready supply of
fresh nutriment will ensure their indefinite multiplication.

In addition to human pollution, the droppings of cattle,
stable refuse, and rubbish of every kind commonly litter
the ground, and are seldom cleared away; and when this
is done, the refuse is seldom removed to a sufficient dis-
tance, or burnt. In one large garden, I found, flanking
the lines, a mass of accumulated sweepings some three to five
feet high extending along the whole of one face of the settle-
ment. It was not more than twenty feet distant from the
nearest huts, and was placed rather above them, on the gentle
slope on which the lines were built. The surface of this
mass, which must have represented the accumulation of
several years, was evidently the “jungle” and “ tea-bushes” I
had heard so much about, so that the nature of its drainage,
which necessarily flowed into the lines, may be better
imagined than described; and yet in this garden the expen-
diture on good huts, and the provision of a good water-
supply could only be described as liberal in the extreme.

Tea-gardeny sanitation has, in fact, been commenced at
the wrong endMor water-supply might, with comparative
impunity, have been left to take care of itself, provided
measures had been taken to put a stop to its pollution by
means of adequate measures of conservancy.®

* Bee Circular from Sanitary Commissioner, No. 13., pLﬂr&B. 8, 7, 25th
March 1890. % H

}f.. - .»!‘-l'*:r?“'" . .



(1556 )

It would be wrong, however to impute much blame to
the planter for the existence of this state of things, for the
cause lies in the naturally dirty habits of the coolie, and,
unless he resort-to illegal means, the planter has no power to
exﬁaﬁg&gﬁb_&gﬁservance of more decent habits.” All that can
beé Taid to the planter’s door is that, by omitting to provide

proper latrines, he has neglected to give his labourers the
chance of bemmmw cleanly ‘The cause of this neglect
is mainly a rooted “belief that, even.if provided, they would
not be used. This belief is, however, based on purelg.
theoretical considerations of the innate dirtiness of the coolie
character, for I found no garden where they had tested.the
theory by actual ezpemment The argument is a stock one,
which has been made use of by the opponents of sanitary
measures, ‘'wherever proper conservancy has been proposed
~in India, and has almost universally proved fallacious when
put to the actual test. Where the introduction of latrines
has proved a fallure, it has almost always been owing to
mistakes 1n the choice of site. If they be placed at a
long distance from the habitations of those who are to use
them, they are naturally enough never resorted to; but if
80 pl&ced and arranged as to be an actual Gouvenience,
they will soon come into use, for a man soon learns to
prefer to go to a well-kept latrine, on a dry sife, with water,
and a platform for ablution at hand, to wading a longer
distance, through a sea of mud. Once the matter 1s fairly
faced, the difficulties will, I believe, be found to be mainly
imaginary. During my recent tour I made at least one
convert to these views, and I am told that the success which
has attended the introduction of a simple form of latrine I
- recommended to him, has greatly surprised the experimenter,
as the coolies very soon took to availling themselves of the
oreater convenience of the arrangement placed at their
disposal. |

The disposal of other offensive matter, and rubbish,
which also forms an essential of proper conservancy, is a .
“less simple matter, as 1t 1s hard to make a convenience
of the labour involved in keeping the lnes in a clea,nlfy
state. If health 1s to be improved, however, it is certa
.some organization must be instiguted for the purpose. The
nature of such an organization 1s somewhat outside the
province of the sanitary officer; but personally I would
make the coolie himself responsible for the cleanliness of his
surroundings, and would limit the function of the European §
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‘m&naﬂer to directing the attention of the authorities to cases
of negleet of proper sanitary precautions. There is this much
to be said for the labourer, that he has not the least idea
that there is xaything in his mode of life dangerous either
to himself or his neighbours, and that the law as yet puts no
veto on these hab1tb, althmwh they are far more ‘destructive
to’life and comfort, than many matters about which it minutely
concerns. 1tself. There 15, of éourse, not the least chance of
being able to convince the coolie that Lis habits are a stand-
~ ipg dangder to humself and every onc .around him, but what-
ever thel,r faults, Indians are at least a most law -abiding
race, and if they were once made to see that breaches of the
common decencies’ of sanitation are illegal, they would slowly
come {0 acqme%ce in the inevitable, and’ ad{:lpt more cleanly
customs 3 but without some amount of legal coercion it is difficult
to see how anysgreat improvement can be expected. Such being,
then, the conditions under which the coolie lives, it is ih no way
surprising that anchylostomiasis should be rife amongst them.
Given the introduction of a sinele case into acommumty 80
‘situated, the splea,d of the disease becomes almost inevitable,
..and the result is that very few gardens can now be said tO
\qhe absolutely free from it; and, unless strenuous preventive
) measuresj be instituted, the number of cardens on the ““black
~ list ” must necessarily go on increaging, even more rapidly than
st already has, until nearly the Whole of the establishments of
the province come under this me]ancholy category.
o
With this section, this report comes to a close. The inves-
tigation into the method of spread of the disease leads to but
one concliision, for it follows from the facts I have endeavoured
to set forth, that the only commonsense method of prevention
is to adopt ‘the absolutely sure plan of destroying all chance
.. of infectibn, by proper measures of conservancy. From no
- ather plan-can any appreciable. improvement be hoped for.
A thoroughly efficient conservancy cannot fail to ultimately
-entirely stamp out the disease, and, whatever success may be
achieved 1n practice will be exacﬂy proportional to the”

efficiency of the measures of conservancy adopted.
. |

= )
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) ADDENDUM.

| On pages 7-8 of the present report, reference is made
to a note in Dr. Kynsey’s pamphlet on the beri-beri of Ceylon,
on a paper by Leichtenstern on. anchylostomiasis, and to the

inexplicable character of the abstract given. During a
recent visit to Simla, I found that the office of the Surgeon-
General with the Government of India is provided with a file
of the “ Deutsche Medicinische Wochenschrift,” and I accord-
ingly proceeded to search for the Paper in_question.

It is not surprising that I was unable in the first instance
to obtain it, as the authority appears to be incorrectly given.
The paper referred to is, T presume, one entitled * Finiges
iiber Anchylostoma duodenale” Ven Otto Leichtenstern,
Deutsch. Med. Wochen., Vol. XIII., 1887, pages 9695, 594,
620, 645, 669, 691, and 712.

Though modestly entitled “ a few words” on the subject in
question, the article, it will be seen, i a very long one,
running through no less than seven issues of the periodical. .
The main bulk of the paper is taken up with a criticism
on the work of Df. Schultess, a translation of which, it may
be remembered, appears in Dr. Kynsey’s pamphlet; but I
could find no such statement as that quoted thence in the
- text of this report, no mention being made of any so
extraordinary a method of multiplication as by the separa-
tion of the segments ” of a rhabditic nematode. ,

-1 am glad to find that Leichtenstern entirely agrees with
My own views as to the significance of the so-called calci-
fication of the embryos, looking upon the change' as merely
an indication of death, and many pages of the paper are
occupied in controverting the views of Schultess on the
point. We are also in accord as to the explanation of thig
non-development of ova within the human intestine being
dne to the absence of oxygen, Leichtenstern having
established this matter beyond doubt by rigid experimental.
tests, showing that cultivations immersed in dther gases fail
to develop. |

It is, however, quite obvious that, like his predecessors,
he quite failed to follow the rhabdites to mzturity, and so
missed the true significance of the free stage.

This failure I believe may be traced to his view (page :
669) that water is the natural habitat of the rhabdites,
whereas, as has been demonstrated in the text, no complete
development of thege organisms can take place in that
medium, their true habitat being not water, but feecal matter.
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Hence he has no suspicion that a regular sexual mult-
plication of the free stage is possible and normal.” Hence, too,
his laborious description of the so-called -encapsuling and
re-incapsuling of the embryos, which are, of course, nothing
more than ordinary ecdyses, greatly delayed by the unsuit--
ability of the conditions to which his embryos were exposed.

He speaks, too, of successful feeding experiments ; but, as
they are not given in detail, their true significance cannot be

- Judged. |

~ + A further point on which our experiences are in entire
agreement 1s the non-discovery of any worms ‘encysted in
the submucosa, and indeed the remarks I have made on pages
85-86 of this report might almost pass as a free translation
‘of what ‘he has written at pase 692 of the “Deutsche
Medicinische Wochenschrift.” He does not, however, dispute
the accuracy of the older observations of Bilhartz, Greisiger,
and Grassi (1852-1854); hbut looks upon the worms they
found encysted as having “wandered” from their proper
habitat. - '

This explanation, however, fails to satisfy me, as it runs
counter to the general phenomena of helminthiases, and I
should still prefer to believe that our failure is rather to
be traced to neither of us having met with suitable cases.

Of great interest, too, are the cases he, gives (page 693,
et seq.) illustrative of the longevity of the parasite. In one
mstance he considers he has good evidence of their having
lived for five years within the human intestine, but it does
not seem quite clear that the possibility of re-infection is
entirely excluded, his argument being based on the assump-
tion that opportunities for infection are afforded only by
brick-fields. In another, however, of his cases, a duration
of two years appears to be distinctly proved, as the patient
passed that period in jail, subsequently to infection, and it
may be fairly considered an impossibility that infection should

. take place within the walls of an European prison. One
would like, however, to know the nature of the labour of
which the prisoners were employed. I have met with
similar cases in Assamese jails; but here the possibility of
re-infection cannot be entirely excluded, as the prisoners are
much employed on extramural labour, in the pursuance of
which frequent opportunities of infection may occur.

SANAWAR: }

- December 20th, 1890, G. M. GILES.
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ERRATA.

Page " 54, line 27 from top, for “ilum” read “ileum. ”

» 60, , 18 w 5 “jejunam” read “jejunum.”

w76, , 7 from bottom, for “rhabdites” regd « rhabditis. ”
» '91,1 ,, 26 from top, for “caleoptera” read  coleoptera.”
y 98, 5 3 " 5y O rhabdites” , . “rhabditis.”
’ 98, ,, 14 from bottom, for *“there " read ¢ their.” .
, 117, , 20 from top, for “with” read *into. ”

» 117, last line, for “add” read “up to. ”

» 121, line 22 from top, before « probably * insert *owing. ”
» 122, , 22 s  Jor ¢ elongaed " pead “elongated.,”
, 139, ,, 9 ’ , ‘or” read “of.” |
» 140, , 10 from bottom, for ¢ measures ™ read “ measure. ”
., 141, top line, for “base ” read * case. »

Explanation of Plates.

Plate II., figure 2, for «pre-exual ” read “ pre-sexual..”
s IV, , 1, , “ilium” read “ileum.” |



