Asiatic schistosomiasis : the result of infection by the blood-worm,
'Schistosoma japonicum' / Ernest C. Peake.

Contributors

Peake, Ernest Cromwell.
London School of Hygiene and Tropical Medicine

Publication/Creation
1915

Persistent URL

https://wellcomecollection.org/works/bq326mkv

Provider

London School of Hygiene and Tropical Medicine

License and attribution

This material has been provided by This material has been provided by
London School of Hygiene & Tropical Medicine Library & Archives Service.
The original may be consulted at London School of Hygiene & Tropical
Medicine Library & Archives Service. where the originals may be consulted.
Conditions of use: it is possible this item is protected by copyright and/or
related rights. You are free to use this item in any way that is permitted by
the copyright and related rights legislation that applies to your use. For other
uses you need to obtain permission from the rights-holder(s).

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org




NOT TO BE TAKEN FROM THE LIBRARY [0




LIBRARY

Date /6 )Z:.’;n Gpirs r:;lj /
L. :
Class Ma "V.r"’)) Accession No. 2 L 9//

e
ey



LEHTM

T






Digitized by the Internet Archive
In 2015

https://archive.org/details/b21356567






g . e
i g BN . ?.*ﬂ.:_

ASIATIC SCHISTOSOMIASIS
the Result of Infection by the Blood-worm

SCHISTOSOMA JAPONICUM.

Thesis for the Degree of M.D.

b

Ernest C. Peake, M.B.,(Edin.)

S S

1915







| Etsolony -

Pathology .

|Geopraphical Distrituticn .
Jfgha hatural History of the Purasite
» | The Lilracidium

| Infection of ijan 2 :

,_.'-.»aaw*:é"" el Patholugy . .

Clinical Featuros & . :

Supmary of Signs and Dynphons

t‘ha ..‘:-1 DD‘,]- &
Tehtlptoscmlasls

2

Siapnonlis.

ropnosis.

“rantment
Prophylaxis
venelusions

| 4ibldography

i oAnlmale

L] L]

. l. -

- - -

- L] .

i d v

L - -
wijir=

a7

70

76







- __ SCHIBTOS0MA JAPORICUM.

Introductlion,

It is ny d&ﬂil‘ﬂ. in thies Thesls, to present as
complete a pleture as possible of our precsent-duy
inowledge of the diseuse whleh le caused by the infect-
ien of the hunman body by the '"renatode worm, “chistooona

Japonioun,

iy interest in this surticular verminous infection

dates buci to Hovenmber 1707, when T fMiraet discovered the|
ova of thles paraslite In the course of the cllnicul ﬁxm=,-|
inution of one of my patientn. TFourteen years ranillmmza
in Central China has piven e the opportunity of m.wl;-ini_;
¢ nunber of most interestling tropleal conditlons,; but I
none of theee have interestad me nmore than the one -.-:hichi
it 18 oy mrpone to discups - the invasion of the

hunan hout by the blood pararite in cuention.

iielninthiasis in China.

Eysatematic nmicroscopical exuninuticn of the Tueces
of my hospital In-putients socon convinced me that
-halminthio affections abound in China. With the idea
¢f ascertaining to -.n.'h;,;‘t. extent vominous Infections
were prevalent suong the peneral popudation in my dis-
trict, I examined the ntools of 110 consecutive and
entirely uneelected cunes ceming to the honpltal. T™e |
result showed that 1¥7 out of the 150, or 91.37,
harboured intestinal parasites. '™he worns nost nonnﬂnli
present/
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present were Ascuris lumbriec., Trichocephalus dispar,
| anitylostom. ‘uodenale, and Oxyurls varmioularin. Sesldes
'the above mentioned Nemutodes, various species of Cestodes

land Trerntodes are prevalent in many parte of China,

|though in the province of unan I dld not find them so

|generally letributed ae the nematode worme. ith
| repard te the tronnteode worm Schistosomn laponicun,

|thourh 1t has a wide geographical dietribution, 1t cccurg

leapentlially in endemic areas where the condltiona are

lpultuble for its propagation. In these endenic focl
quite a large percentage of the male population nay be
infected, though ocutside such localitles the general
populace may suffer but little, if at all. The peograph-
ieal range which includes these infected districts,
however, 1s so extensive, not only in China but in the
:fﬂr East generally, and the dlsease lteelfl lis so
terrible, both on necount of the snoute oufferdng and th
high mortality whleh it couees, that the subject of

Aplatic Gchistosomiasis becomes one of very grout

Amportance.

Definition.

| The dleease nmoy be defined as a chronic endemic

]

diseane of Fustern asia, caused by the entrance into the
body of a blood parunite, fchistosorma Japonicun. Thie
parasite by ite own cbstructive and irritative presonce
.1n the blood vessels, by the deposition of rumberless

=
i

eggs in the tlssues, an? by the elaboratlon toxin,

s

 Causes,/
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causes a very grave pathologlcal condition, which is
characterised by murked clirrhosls of the liver, nscltes,
dysenteric eymptoms, progressive mnaenla, and great
weakness. In cases of severe infection the dlseuse

progreasses 10 a fatal termination.

| HiEtD!z-

The blood-fluke, Sehlstcsonma Joanonicunm, was Tirst

| discovered in April 1904 by Professor latsurada of

Okayana, in Japan. The diseace coused by thie parasite
had, however, been recoghlaed hy Japanese physlcluns for
gome yeurs previous to this date. It cecurred in
certaln endemic localitles in the provinceg of Lingo,
Yamanashi, iiroshima, and Saga, and was popularly known
as the "latayarma disease", Natayama beling the nume of a
heavlly infected centre in Iingo. The dlisease wus of a
readlly recognised type, for it wae characterlsed by en-

largement of the liver and spleen, dyeenterdc symptonms,

ascites, cachexla, and a high mortality. The cauee cof

this disease was net understood, althoush as long ago as
1687 Hazinma wrote of a pecullar form of liver elirrhosie
caused by an uinmown parasite, und certsain other
obeervers (Yamagivwa, 1#90; urdmote, 162f; Jujinami,
1604) had found the ova of an unrecognised worm in
various orpans, especially the liver, in cadavers coning
Trom infected dietricie,

In 1904 ratsurada nmade a special study of the

dipense Iin the Yamananhl province. In the Taeces of

five out of fiftieen patlients, suffering from the malady,

;ha/
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he discovered ova somewhat resembling the ova of the
African blood-fluke, chiastoscma haenatcbium, and he
strongly suspected that the diseane wan due to another
and probably closely allied trematcde worm.  As
iatsurada was unable to obtain un autopsy, he procursd
some "gate and doge Trom an infected distriet wnd dis-
sected these in the hope of finding the worm, huving
before noticed that certain of the trenatodes which
infected man in Japan, notably Paragonirmuswesterianii
and oplathorchie sinensie, were alno frequently to be
found in the cats and dogs of the endenlc urea. in
this he was succesaful, for systematle exaninaticn of
these aniunls resulted in the dlscovery of Mmany adult
worme of & new opecies of blood-Tluie in the portal and
mesenteric veins of a cat, besides mmercus eggs in the
liver and walls of the large intestine. This new
epacles, topether with the erps he had found in nan,

Fatsurads fully described in a Japanese paper in august

1904, and, owlng to the resemblance of the wornm to the
well-inown African species, !ichlet. haemalob., as wall
af the resermblunce between the eggs of the twe varletles
in that both n.':-'.::':1'!:.a:t;i.rus.-:‘ir a nyracidlium, he proposed for
this neowly dilecovered parasite the name of Ichistosoma
Juponicun. In Decenber 1004 he publliehed another
article on this subject in iiE!I‘!":Lml; and in thies he
atates that Mujinaml had ammounced the dlscovery in
Uotcber 1G04 of a Temale apecimen of Schiat. Jlap. 1In a

human subject.
A/
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A litgle later in the same year Dr. John Catto, thep
resldent medical officer at the cuarantine station imn :
Singapore, independently discovered the ergs of this |
wornm in sectlons talken from the liver, mesenteric glands,
and intestinee of a C'inese {¥ukien provinee) who had
died of cholera. Catto, in the Tirst instance, took

these egge to be cocclidia, and the case was originally

'publishad a8 one of cocclidicnls in man, JFurther study

' of his material in London, however, revealed the precence

in the tiesuee, notably in the mesenterie blocd vessels,
of adult treuatodes, and he thus came to the conclusion
that the peculiar oval bodies which, at the ocutset, he
had token to be ccccidia were in reality the ova of this
paravite. lie therefore presented a paper before the
ﬁriiish Hedical issociation at Uxford [July 26-29, 1904)
¢lalming a now species of trematede for man, and this
wa# published in the Lritish edical Joummal, Cenlenber
7th, 1604. lie 1id not, however, elther name the
Parasite or minutely describe it, but Flanchard, to whon
Sir Patrick Naneon had sent scme of Cattc'e nlides,

recognised the specinens us representing a new specles

of blood fluke, and to . this new species he puve the nawe
of L. Cattol. Under this name, therefore, Cutto
published snother article” in Jamuary 1900, in which he
more fully deseribed the parasite. itlles wleo, whe
:hﬂﬂ the opportunity (feptember 1004) of exwsining Cutto'd
materdal in Londen, was able definitely to satiafy him-

8ell that the new worm was not . haematobiun. At a
later/







Fis

later date, careful comparison of the Japanese and

Chlinese varleties, as deseribed by latsurada and Ontto

% that these twoc were in |

reppectively, convinced Stilles
reality one and the sae species. Thus 1t hecame evi- |
dent that besides the Afrlcan blood-fluke, ©. hasnato-

bium, the well-mown cause of Hilharziasis in nan, there

ppeclies of trematode worm, which, like the older varlety,

exlsted yet another and specifically distinct Aslatiec

| was aleo a paraslite of the human blood-vessels. Su-

pequent atudy very soon and very completely established

| the truth ef these eurlier cbservations.

The second case Trom China was reported by Hr. . 7,
Logan in June 1206, it wans encountered in hls hospital
practice in Chang-teh, Horth-west lunan, Centrul China.
Logan sent epeclmens of faecesa, contulning epgge of O,
| Japonioun; to Dr. ii. G. Beyer, liedical Inspector, U.f.
Havy. Leyer (in assoclation with fitiles, whe was in
possesslon of one of Catto's oripinal preparaticna)
recognised the egg as undoubtedly that of O, Japonlcun,
and as it reprecented the eecond case from China, and as
it indicated a new lcculity for the puraslite, he pub-
lished hle notes of the cuse in leptember 1900, under
the heading “i second Chinese Case of Infection with the
Aslatic Blood IFluke (fchist. japﬂnio.}."q

I maet nyself have been brought Into contuct with
cases of Hatayama dlasease even as early ae 1700. At

| that time I wams engaged in hospital work, of a decidedly

ploneering/
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ploneering character, in the eity of Yo-chow, North J

Hunan. The town 1a eituated at the lorth-Fast corner o

the Tung-ting lake, Just where the laite enptlea itselfl
into the Yang-tse-kiang. The disease 1s endenmic in all |
the country-slde round about Yo-chow, indeed the rlist.riutj
may be described as a peri‘éct hot-bed of the trouble. '
In thoee early daye I had not the J“aciliti;aa. for clinicaJ
investigation or the neceesary means 'or Tlthilr'lglliﬂhiﬂ{;
the different troplcal comditions, which I afterwards |
enjoyed, and thus the oripglin of the trouble escaped ne.

In 1900 I moved still further inland, travelling up the
Slang river {cne of the great tributaries of the Iamg—t.ufit}
till I reached lieng-chow, a large city situated in the |
fouthem part of the province. Iliere I was anaﬁied. in i
the course of time, to erect a modern hospital, nore
fully equlpped, and with better opportunities for in-

vestigating and treating the diseases 'neldent among the

pecple. It was not until 1907, therefore, as already |
mentioned, that, owing to increased laboratory fstcilitieall ’
I wae in a position to nalie definite nmlercecople
dlagnoele of the couse of this trouble,

Hy first three cases were «rmhli.="1ﬁrl in the Jourmal |
of Troplical Hediéina“ ;.n apeh 1909, and this f‘:ﬂﬂ?.'.tittitﬁ‘f:ﬂ
one of the firet reports of Echist. :‘..I:J'Crﬂif‘m"'l infection
from China; though in 14606 '-fﬂollﬂ;r‘j reportad a casé
from the Philippine Islands. In thie paper I endeavoured
tulﬁi‘u as complete a pleture of tha clinleal featureas

a8 pussible .
of the affect.imk more particularly for the reasnon

that/
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that hitherto nothing had appeared, In Inglish at any
rate, which gave anything llke a Ml dsscription of the
symptomatology of the dlsease.

Since that time the discease has heen reccgnlsed

nany times by many observera. Onee 1t had been Mully
described, and the method of diagnosis by means of the
micropscope made plain, 1t was speedily reported fron
many paurte of the Yung-tze valley. Indeed it woon
becane evident that the parasite had o wide dlstribution,

and not only so, but that In the endenlie areas In which
it cecurred, thls verninous infection was rennonsible |
Tor an appalling amount of silckness and euffering, and

for a very high mortality.

Eieu,ﬂ;mﬁzimlbl Distribution. |
The geographlecal distribution of 5. japonicum GGVHfB
a very wide area. ‘he parasite is found to cceupy large
tracts of country throughout Central China, and it
occurs also in Japan anl the Philippine Islanda., "Withl
these limite, and vwherever the conditlone are favouranble
for development and propagation, it flourishes exceseds |
ingly. These conditions include a high Sumnmer tenpora-
ture, with humidity of atmosphere, level country, and
plenty of surfeace water. “here these are present the
worm finds that environment which ia sultable Tor iis
embryonic and extira-corporeal life, and that u;&pc:rtunit;,-_r
for effecting an entrance into 1lts future hest which lias

essential to its parasitic life. In those localities |

where/ |
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where the environment la unfavourable, eapecially where
the country is hilly and not undsr cultivatlion, and where
water cannot collect in any quantity, this trematode worm
is not to be found, nﬁr are the inhabltante of such |
places found to be Infected. Ilence it is that though
the dlsease caused by this parasite is distributed over
a very ﬁide area, 1t ooccurs essoantially in endenic
patchen, socme large, some circumseribed, within that area.
lioreover, the intenslty of the infection, as shown by
the pereantage of the jopulation u.:f".".'ﬂf:‘l'..a:'. : Yarlea very
conelderably in the different endemie foecl, and thils
varlation has reforence t¢ the loesl condlitions, beling

dependant on the sultubllity of the envircnnent as

regards the nature of the country, the anount of water

present, and the extent of swanpy land under cultlivatlon.
The distribution of the parasite in China fcllows,

in the maln, the low-lying plalns of the provinces which

border on the great Yang-tse-ldang, and cn its tributarigs.

Here we find the condlticons peculiarly Tavourable for ity
1ife und growth. 'The climate, which may be descridbed ag

sub~-tropical, ia very hot and steamy during the Pumer

months (mean maxiwum dally temperature about S0°7, in

the shade), und the rain-fall i¢ heavy. ixtensive

traots ol flat low=-lying lond, immdated with overflow

water, border ¢n the full river, intc which also muwr{auﬁ
|tributaries und creeis enpty thounelves. Idce ia very |
extensively cultivated in theee reglons, forvdng, as 1t ‘

i

does, the staple fcood of the people. In the warm early
summer/ |







lo.

Summer it is planted out in the flooded fleldsby the
Tfarmers, whe wade bare-legpred in the water and plant

the rice-tufts by hand, "This, as we shall have cause

to refer to again, is a fruitful source of infection.
In addition to the rice or "paddy" fields, inmmmerable
shallow lakes and ponds are to be Tound, whose stagnant
watere, warmed up by the flerce rays of the tropleal

pun, form ideal culture-beds Teor the parasite. Thus

we find that the conditions essential to the parnsite's
1ife, viz., a high Surmer tenperature, low-lying country,
and the existence o¢f abundance of water, are ildeally
fulfilled in vany and extenslve regicna in the Yang-tee |

Valley, and those sanme conditions of necesslty obtaln iﬁ

the infected localities in the Fhilippine Ielande and iﬁ

I
Japan.

In China the provinces wihilch have been reported to
be infected are:- H s Hupeh, Honan, !‘langsi,
Anhuéi, flangeu, Chellang, Mutlen, and Hwang-tung - |
practically the whole central basnin of the Tang-tse. i
It has not, so far, bheen reported from the “estern
Brovince of Fzechuan, throush which also the Yang-tse
flowe, It may yet be.discovered there, Indeed I think |
this to be highly probable, though, owing te the rore

[
mountainous character of the country, the endenlic areus |

would be less extenslive wul more widely scattered. Uhe
parasite le not te be found in Horth Chine, where the

climate le altogether different from that of the Uouth,

being/
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being very wuch cooler and very drv. “He character of

“he soil in the North is sandy and parous, and instead

of rice, crope of vheat, mailze, and millet nre ralsed
from a dry soll. |
A8 regards the Yang~tne provinces, thone tont heavily
affoctel would appesur to be ilunan, lupeh, linng-ol,
An-huel, and liang-su. In Hunan there are sone very |
heavily Iinfected nreas, notably .the ecuntry round about
the Tung-ting lake, Just Eouth of the Yang-tae. In
Itupeh, wills’ reports the prevalence of the infeetion '
8nong the flshers and luke-side dwellers anong the la.lcaal
to the Eaest of the province and Horth of the river. In
Kiang-ai, La.u‘nert“ has reported thut the country back e-a'."
Kluitiang, which 1s on the river, is very heavily infected.
iloughton reports that all cases coming Lo the hospital
Trom a cortain place in the dukiang distriet were in- |
Tected. In an-huei, ?:f}tq;11tont", who was Tor sone :,reu.ral
Btu.tir:r:rnmj #t Wuhu, reports that the purasite iv practic-
ally linited te the rice-grovwing divislons of the
province, that is, the Southern half, which is very
heavily infected. e ntates that during 19069, &7 of u.lJ;.
male cuses entering the uhu general hoapltal showed
infection, latent or overwhelming. lioet of these cares
came fron two heavily infected foei of the disease, the
patients coming from these parts asserting that one out
of avery three or four of the Tamers snd hoatien were

seriousaly 11l Trom the trouble. *rom one partioularly

pestilontial/






i

;

. b S

-

8.

pestilentisl epot, Lohsing, every patient who applied to
the hoepital for treatment, for whatever nulady, wuae

Tound Infected. The const province of Hlang-su, throuy
which the Yang-tce mms to the sen, is uffected in like

manner. Joffreys hua reported the lorth of Cheklang

h

also ae heavily infected. lie statea that In the
country round about Hashing, ©. laponleun is u perfect
poourze to the inhabitants, wvhole villapgee bhelng deci-
mated. The amount of clelness and the hipgh nortality
caused by thle parasitic worm endemic in these Yang-tve
provinces is truly appalling.

tnder very nouch thﬁ aane climatic conditions this
trematode is to be found in the Phillipplne Islands und
Japan. In the endemic areas the sane condltlons cblain
ag in China: thus we have the floeded plains given up
to the cultivation of rice, the mmerocus water-ways and
lakes, the heavy rueln-full, and the high Buamer tempera-
ture. The reports from the Fhillpplne Telands™ "
indicute thut the Southern islands of Lamar, Leyte. and
Hindanas, are those mainly inpliceteds. In Jupan, the
Provinces chiefly affected are Singo, Yammnashl,
Hiroshinma, and Saga. -

luch work rerains tc be done to deternine more
precisely the distribution of this dangerous parasitic
worm, and there can be but 1little doubt that, as time
roes on, the peopravhical area involved will be found

to be more widely extended than 1s at present supposed.
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The Natural llstory of the Parasite.

‘|lat once in the Yamily of Schistonoimidae. "he twe Epeclos

Schistosomu Japonlcunm belongs unquestionably %o the
Trematode order of the Platyhelminthes. Conmpurlacon
with §. hoematobium reveals such outstunding pointa of

pinilarity that there can be no diffieulty in placing 1t

are slmilar in general morpholopy, und also in that mules

and females are found in palrs, the elongated and slendel|

female lying in the gynecophorie canal of the male. The |
Bexea are necessarlly apart when young, tut palr off when
mature. The nain polints which Alstinmuish 8, Japonicun
Lrom ©. haematobium are tho smaller size of the former,
the relatively large vlze of its posterior sucker, snd

the amooth body of the uale oIt "he azps alsd are o

1ittle smaller, wi of a more oval shape, in £, ‘Ie.-.;:aonimm;,
and other differences exlet 1n intestine and vitellopeno .'
glands, but the foregoing are sufficient to eotablish the
twe forme as entirely dletinct.

The fellowing table will give in Tuller detall the

dlfferences vhich exist between the twe aneciesn.

Conpariscn/
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Comparison of 5. japonicum with . haematoblum.

e Hasuatobluwn.

m_&_}:::IT_AFEOHiMIl -

Length, 7-12 mme. Aver. 1l0.6

Hreadth, Aver. .0 mm.

Colour, Dirty white

pody, Flat, caudal end tapers.

liouth, funmnel shaped, 7 B,

Acetabulunm; pedunculate. A
1ittle larger than oral
aucker,

sorm Tolds over and forme a
gynecophoric canal, surf-
ace ¢f which ias provided with
minute epines; slmllar to
those on suckers but not «o
UGG POUS o

Doreally,; nc spinous warts.

Length 1 en.

B

Lﬂ.lﬂlr

"hitish.

Body tapers at each end.
Or2l and wentral sucxers
one pehind the other.

Worm alac Tlattened as a |

leaf,; but lateral parts
fold over and overlap,
forming pynecophoric
canal .

Dorsally, covored with
spinous warts, or small

hesup’tmgua, ainmple. biMurcates

| Into two intestinal cosca.

[Cagea unlte sooner or later
to fom umedian stem. Hay
separate again, once or
pevernl times.

Tesaticlesa,; usunlly #ix 1in
number, ol clore together,
lobulur, vesiculae oene.
provent. Vap deferens
conparatively long.

Gendtal pore; closely pont-
erior to cecetabulum, at
entratice of pynecophoric
canal «

Fxcretery pore, doroe-
terminal .

Fem =

Length, 06-12 mm. (sometimes
longoer)

Golour, dirty. Cuudal half
dark, nearly black, owing
te vitellog. pglands, and
because ¢f blood In the
inteptine.

“hape, almoat cylindrical,
more alernder than ranle.

Greatest/ |

tuherclen, |
!

ffame, point of union
usually more anterlor. |

Vas deferons shorter 't.!umi

in 5. japonicum. |

euslo.

Length, 7 cCii.

Golour, Upprr part white.
Lower half grey, with
dark zlpg-zag etripe due
to intest. canal Tlllseq
with blood.
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e dlaoinatobium.

G. Juponicum,”

Female.

(Greatest thicimess, .4 1.,
anterior and noisterior
atici pointet}..

fuckers, Ural sucksr clroular,
001 mme; provided with
mimite apines. anterior
and pesterior suckers .p-
proached, postericr larger
than unterlor.

| Integunent, smcoth.

Fxeretory pore, termilnsl.
'I"KEE‘E‘E:.’:-I";‘ apparatus well
dev, Oimllar tc that of
e hnenat.

Uesophapus,; branchee into
twe Inteetinal caeca,
whichh unlite behdnd ovary
to form rediun canal,

Thie uns in zipg-zap
course to tall. !"edian
sten thiclker than in .
haenat., pnd contuine
brovm plg. wii leucoceytes,

Ovary, elonpgoated oval, 00
mme in a worm 11.0 mn. long,
and «E0 rme In one of O s,

Uviduet begine at caudal end
of ovary, tums and mme
forvurd and unites with
vitelline duct in front of

ovury. ilere eupty the
Bhell plandes. Gotyp
presant.

Uterus, central und elong-
ated; extendn in tie nedian
flold ocececupying wnterior
half of the body to genital
pore, which is directly
behind the acetubulunm.

Uva ure arranged irrepularly in|

elngle or double rows.

E*'ﬂlﬂd; 0.

Suexers, Anterior
muecker larger than
poanterior.

SamMme. '

“adlan stonm nore slerder.

Ovary; bul ing in region |
of ovary, less muarked
than in 5. Jjaponicum.

. i
| Uterus doss nol extend |

inte interdor half of |
bﬂ'il"t

— =
——

The (vum,

S -

The ova of ., Jjaponicun are frequently passed in

large nunbers frou the intestinal ecanel of u putient

afflicted/
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afflicted with Asiatic Cchistosomiamris., on first find-
ing the egg one carmot fall to be struek by its characten-
letie appearance, wariing it as entirely dlatinet from alll
other verminous ova. Catto, in his original article,

remaries that "probubly the ova had been found many times"

{i.es previous to his owm diecovery of the ogre post-

nortem), *in the course of n:nliﬂﬁr"r miercocoplcal exan- |
inatione of fueces, but had been nintaken for the ova of I
ankylostom. duedensle which they elowely renevble." The
epss are, In reality, totally different and distinect

Trom thowe ¢f the nniiylostome, and could not be nrintaken
for them by any cbeerver using reasconable care. Others

aleo, cuthorities to whon specimens have been Torvwarded

Nave, 1ike Catto, deseribed the egs quite erronecusly, I
both as regards ite appesrunce and reasurerents, and I |
have no doubt that these entirely wrony descriptions are l
to be accounted for by the fact that they were made from |
preserved and not Trom Tresch spaclienn. 0w, In w |
preserved state, have invardebly shmmnk, appear to have o
thick shell, and show none of the choracteristic appear-

ances presonted by egpre contalning o living and nmoving

BIbIYO.

I fully deseribed the ogg in ny article published ini
rl:hé Journal of Tropical iiedieine in Uureh 1ooe’ . in -
that paper I swnid:-

"Oh firat finding the egg, by a process of exclusion,

one quickly arrives at the conclusion that it st bhe t!mT,
Japonicunm. It is evidently not one of the :
commen,/ |
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common varleties of ova met wlth in the stools {Asearis,
Tricocephalus, aniyloetom.). It is plainly not a

Cestode egg. O(me 1n forced to the conclusion that it

must be that of a "rematode. fut one remenhers that :-.11|

the trematode epge are operculated, except those of the

>

Cohlstosoma. Therefore as this eppg 1o not operculated,

it must be elther 5. haematobium or F. Jjuponicum. Uhnt '
point, however, l¢ decided at a glance, Tor the egp of
G haenatoblum ia splked, either terminally or laterally,
and ag in thle ey we have no trace of a spine, but a |
perfectly clear smooth shell, we reach the conclusion
thut we are Jdealing with a care of infectlon by S.
Japonicun.

"On the first occasion that I saw the ovum I had

nounted a specluen of the faecal matter in a drop of

e

plain water in the crdinary way. “ith a }Eh objective
one aaw it onee a mmber of large oval eggs with grami-
lar contents, unoperculated, unopiked, smooth; tranoc-

parent, wul showing elearly s double outline. en

returning to the specinmen an hour or two after I had |
mounted it, and finding the water drying up fron under |
the coverglaes, I addedsanother drop. Almost irmed-

iutely alfter applylng the drop of fresh water I found

ithat the epgs began to hatch out. The shell slnply

ruptured and o free-swinnlng clilinted riliracidium '
lescaped, und by means of ite cllia would ewin ﬂrucﬂfullyl
across the field. 'The shape of the enbryo, as I saw it,

resemblea/
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recsembles somewhat that of Fasclola hepatica, but the
papilla is not @0 sharp. This 4differs from the
deascription given by Logan who . « « describes the
Tree-owirming embryo ae being "melon-seed ghaped', and
drew it after that nmanmer,.

"Using Y~ objective and a picrometer I carefully

measured the egg a nmumber of tines, and found that, |
!'l.hom;h it varled coneilderably, the average alze wae .1
mme long by 07 mme broad. 7o prove that there was no
error in the measuring, on ankylostome egg was also
measured by the same method and the resulte found to aprde
with the dimensicne given in the text books for the cvum
of that parasite. It was thus found that the epp of

G« Japonicum was cften nearly twlce that of A. ducdenale,

I mention this becuause the neasurenments given in the

Volume on Tropical Diseases in Allbutt's System de not

' gorrespond with what I found. In the few notes given

‘on 5. Japonicum in the above volume, the epgs are stuated

Lo be between 0.06 wid 0.00 mi. in length, and 05 to
0l nme in breadth, which nakes the epp t0 be only equal

in length to the breadth of the ovur ae I found it.

"There is another difference. “he eges are
deseribed as having 'a stout, smooth shell'. S“mooth

certainly but not stout. (n the contrary, the shell ie
very thin wnd dellecate, and easlly ruptures. In
mounting specimens one has to be c¢arefil not to exert
any undue pressure on the cover-glass, ﬂr_t.-n allide it

along/
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along the gluss sllip, cthorwise the shells will be
found broken.

"In order to conflrm the dliagnosis of my first
capes, I sent speécinmene to Olr Patricik Hineon, who w:mt.aq!
in reply that he had 'very little doubt’ that they con- |
talned cgge of . japonioun., lie eaye "the slze, H]mpe,;
colour, ciliated em'ﬁ;ryu in n non-operculated shell all |
point to thle . . . . "he shape of the ciliuted embryo
poen for little, ao thelr bhodiesz are very plastic, and
assune many folme according os to how they are
travelling.' . . . . As already stated, the egg under
%" objective 1x peen to be auite clear and not ﬁtainad‘
by the blle. It is oval, transparent, and shows a .
very clear double ocutline. Yhen ueing the hipgher
power {l{ii obj.) one nees at once that the double con-
tour ls due to the single clear outline of tho egg-sholl
on the outeide, ond within thie, alse culte clearly
defined, the cutline cf the onbryo. "he enbryoc,
evidently a living ciliated miracidium, cccuples pract-
ically the whole lenpth of the epg, thoush at the suldee
there is come little space between the outline of the
enbryo and that of the shell. In this space nore or
less pranular material is to be found. At what 1s
evidently the head-end of the enbryc there ia always a
distinet rostrum or papllila. 'he internal structure
cammot be made out very plainly, belng gramular and

1ll-defined."
in/
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In the ova taken from a freshly-passed stool the
embryo is usually quiescent, The first movement to be |
detected 1o usually a circumscribed rotatory movement in
two snall areas, amt:}ri;r andl nosterior. Hext,clliary |
movemont can be seen in the c¢ilia covering the bedy, aﬂdl
various subtle and indefinite changes are constantly
going on in the proteplasnm of the interior. "hen the
head-end shows lively twisting movements and, finally, |
general body movements of the embrye within its shell,

1 give some drawlnge wihilch I made Trom actual wpﬁﬂiﬂenﬂ.;
and they will, I ihink, glve a truer idea of the

appearances presented thoan any further deseription.

The Hiracidiwa.

The miracidium will only emerge from the egg in the
Preaence of water, which is ubsclutely essential to its
1ife und development. “hen hatched it 1s seen through
the nlcroscope to be a graceful little creature which
moves about with great freedom and aetivity. It is
difficult, under artifielal conditions, to keep it
alive for long, usunlly not more than a day or two, but
llioughton says that he haps nanaged to keep the enbryos
alive for five daye by changing the water daily. Uthe |
shape usually assumed lo somewhat cval, with protruding
proboscis-like structure. According to Logan the
enbryc 1e "the shape of a melon seed". 7The body is
cillated all over but the cilia are mpeclally long und

active at the anterior end, about the "neck". Then
the/
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the enbryc is in the shell the cilia show iike small

plgnent grarmules, but when out of the shell they appear
a8 lushee which projeet from the body at different
anglea, depending on thelr location. It is difficult
to give a clear deacription of thé internal orpans, ase
they show up very indietinetiy. “here is, as stilea”
Bays, a yellow, highly-refraoctile, "pastrio-sac" at |
Junction of the firet and socond thirds, and this is in |
comnection with the anterior »rotuberance; but the twe ‘
large head-glands coen In £. haematobiwn are not cbserved

Te return tc the Ova, in Hareh 1911 Dr. Leiper, |

in thie wpecies.

Helminthologist of the London ehool of Tropical iedicine,
anhounced that these were in reality epined, notwith-
Atanding the nuuerous descriptions of the egg by '-.fritarn:
in the far Fast who had unenimously deecribed the ogs |
an destitute of mny troce of a snine, Faecal spoclmens
obtalned from a dog and containing £. laponicun ovs '.mre:
sent to Lelper from ilankow, and, on exanining the nateridl
he Tound that the egpe presented "a eurdous little
nipple-like mob or spine situsted a short distance f'rﬂtzl
one of the peles of eacH' egg". e then exmmined '
Catto'es original epecimens, and other material froo two
hum:n cases in China, and was able to confirm the presende
of the uplne. It wan souetinmes difficult to find, but, |
by careful moveusnt, sc as to rell the epg under the
cover-glass, 1t could ultimately be brought to light.

As/
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48 the result of an examination of about Fifty egge Trom

seven dlfferent cames, four from man and three from dogs,

Leiper cane Lo the conclusion that "the schletosone

‘found in the dog ie of the same species ad thut found in

man, and that the H. Japonicum iw characterised normally|
by the preeence ol a wsiall lknob-like cuticular spine”.
Thise cboervaticn was confirmed by Sawmbon, who deseribes

1t as " small nipple-like apine protruding from the

contre of a saucer-like depression nour the posterior
Pole of the epp". “he presence of this small blunt
6pine in the egg of &, laponiecun was regarded by foiper
as of importance as permitting a definite Aiugncein of |
this species. |
afier the appeurance of Leiper's notes describing
thia "spine®, I took wpeciasl poins to verify the nmatter
for myeelf. Careful exanination of the egre In ny next|
cuse soon convinced me of the accuracy of Lelper's
Tindinge. “he "epline", Iin reality, is a very small
Curved nipple-iike projeetion towards cne pole of the
epps wnvd cften reculres some searching fore Frequently)
it ie not seen at oll as the egy is iying so as to con-

ceal the opine on ite wnder surface. I repreduce here

- some rough drawings of the egeps whiech I made in that

cave, and which, tegether with some notes, I nubliched

1=, e

in the China ledical Journal. November 1915
drawlngs here glven show alsc an abnorial tvpe of
tchistorome egy which I took teo be the unfertilized eogss

of/
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of the worn. "These contained ne riracidia”, to cuote
from the article referred to, "but were Tilled with |
globular naterial. They were sraller than the fertll-
l1zed egps, being about the vame size un Lhe ova of anky-
lostom. duodenale, very slipghtly bile-stained, and show-
ing a single charp outline, in contra~distinetion to thel
double ocutline in the crdinary enmbryo-contalning egge |
in both fertilized and unfertilized ova the little curved
nipple or spine could ususlly be Tound towards one pnie-.'

It is strange that other observers have found dif-
ficulty in admitting the presence of this "spine”. In a
private letter to me Hought'm says:- "I have never been
able to satlsfy myeelf that fresh living eggs show a
spine such as Leiper has dencribed. . . . I have
aoXed a number of men here in Chine, all of whow have neen
hundreds of these cases, whether they have ever been able
to make sure of thls spine, but have not veen able to |
find that any of them are willing to comuii theuselves
to this z2pined epg. Lelper's photopraphs, hovever, nre|
moast convinecing.® m the other hand, in a recent
article, I see that I‘atsurada” has confirmed the correct-
ness of Lelper's Gbuew;tinnn s theough he does not regard
the spine as anything more than a local thicikening of the
shell uuhsa;t.ﬁnce.

EJWBB“ i also, belng in poeseseion of a plece of
human liver permeated with ergs, and of other naterial
sent to him from Jupan, verified Leiper's discovery;
Eﬂogqh he takes exception to the term "spine", and holds
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that it is net u true wspine. By macerating his speci-
mene in 107 livdrochloric uoid, Looss wes able to free
the eggs from the tissues in which they were embedded,
and mount them in giyeerine jfelly. In udditicn tc¢ the |
"epine" Looss describes = "calotie" or cap, of varying
91ze, maried off I'rom the resat of the rhell by & dictinct
line, and though he adnmite that 1t is not always per- |
ceptlble, or of the sane clze or shape, or in the sanme
poslition, he hinte that this is probably in reality an
operoculusm, for he says that in some of the egps the cup
had become partly or entirely detmched "after the fuehlion
of' a 1id*. He refruine, however; Trom definitely com-
mitting hineelf to an opinion as to ite nature on the
Erounds that he hus not had opportunity of exanining
freeh egpgs for comparison, "though®, he says, " it is
not difficult te guess what that 1ie". Fersonally, in
ny exauination of Tresh snecinmens,; I have never ceon
thies "calctte", and .':ut:rure-.da“"_ in hin recent paper,
denles lte prescence., I an incllined tc thinxk it iz &
change produced in the egg by shrinkage of the shell,
the result of preservation. Tith regard tc the epine
Looes says that, when precent, it is always oppovite

the calotte, butl he does not rergard the spine ae a
"nornal® character in the egge of . Japonicu. e
found that from 55-307 showed ne trace of & spine, which,
when present, "does nct consist of the substance of the
shell, but of some other special naterial applied to it

externally, and probably femiing o ecntinuous, though
extremely/
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extremely thin, coat all round the egg", thus corres-

ponding tc the "spine" of wome opisthorchis ond clonor-
chis egpgs. It i really a knob-like protrusion of the
shell envelope, and not in any sonse a true splne. In

S« haematcbium we have a true spine, conelsting of the

substance of the shell.

— e — e

Ova of 8, jJjaponicum and

£+ haemntobium compared.

— — L

S japonicum _
| Large beautifylly oval egg.
«10 X

Length, .07 mm.,

Ho true epine.
¢hell very delicate and
transparent.

Contains a ripe ciliated
ambryo, or miracidium.

Fequires water of Sumner
temperature to hatch.

Swime about actively by
¢ilia.

Has been kept alive |
usually only 2 daye.

dayrs,

Ho intermediate host hage
been discovered. .

Anfection of lian._

_5. haematoblum, _
%¥1liptical epgs, pointed ends.
.3_:? X lU:_.-' '!'ﬂ.'l‘,’!.

Definite true spine at
posterior end.

Shell thin and yellow.
Contains ripe miracidium.

Fequires water of Swamer
temperature to hatch.

ditto.

May be Xxept 30 or 40 hours
under artificial condit-
iona.

Exparimente have failed to
discover any intermediate
host.

Such iz the parasite, with its egg, and the free
sewlmnming miracidium which hatches from it. How does

thie parasite effect its entrance inteo man?
first/

In nmy
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first pa.par‘l". published in 15078, and toc whieh I have |
already referred, I expressed the opinion that ihe enbryo
galned admittance to the huwsan body directly through thﬂ‘
Blidn, and I etill adhere to this view; indeed I am nore
convinced of this than ever, notwithstanding the enphatic
contentione of others to the contrury. How, then, 1is a|
person who harbours thie parusite n source of danger to
hle fellowa? In u patient whore Internul orpane are
invaded by this worm, the egge pase ;ut in encrmous
numbers in the fueces. “his, of course, 1s readily
verifled by the nioroecope; and we Tind also, from
mieroecoplonl study, that the addition of water is nee-
escary 1o cause the epps tc hatch. IT the egpe do not
reach wuter, the mirncidium will not hatch out, and the
embryos will perish. ut if, for example, infected
Taecen are deposited on swanpy ground; or in any hurfnﬂﬁf
Water, which is of Dwumer tenperature, the embryos will
B6oon burast from thelr shells, and, by reans of their |
¢ilia, swln aetively about. Hy eontention 1s that

having reached water, and, under Tuvourable conditione,

hatched cut, "the only way", tc quote from my own

& A
article ; "in which one ean conceive of the countless '

ewarms of free-swliming active 1ittle creatures effecting
an entrance into man, is through the skin. I taken
into the etomach in Arinking water, either directly or |
in some emall molluse or other intermediary hest, the
activity of the gastric lulce would doubtliesa be fatal

to them."” The patients who preaent themrelves at the
clinic/
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clinic, afflicted by this truly awful verminous infection,
are, almost invariably, flehers, boat-men, labourers T
the inundated rice-fields, and others; mnmen who are con-
ptantly in and cut of the water, frequently standing in
the mud for hours together, with water, il may be, up ‘
to thelyr walste, and thue expoaling, for more cr less
lengthened pericds, a large amount of aidn surface to |
infection.

Tauahiyuhi, in a very full account of the diszeane
a8 he found 1t in hie Japanese pntients, argues Tor |
infection per os. i'e maintaine that the infectlon ie

conveyed by drinking contaminated water. ills argpuments

are mainly based upon the obaerved fact that the disense

occure for the mos#t part anmong the poorest people of the
country-slde, esapeclally farn labourers, who, he says,

are in the habit of driniting water straight from the |

|ponde and rivers, whereas the better classes nmong the

population only drini water that has been boiled cr
filtered. Toauchliya mentions that the disease 1
especlally bad along the riveres !lamanashi and Fusfuki,

¥hich perindicall;r overflow and spread infected Tascal

| matter (depoeited on their banks) into the flelds, e

stutee that there are other paurts of the same province
in which the paransite is not Tound. It is strange that
he dces not neem to realise that it is Jjust those Tam
labourers, boat-men, etc., to whoun he refers, who con-
etantly work bhare-legged in the water, while the beiter

clapees are not engaged in the sane avocatione, and,
noreover,/
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moreover, go about completely c¢lothed, and are thus

protected from even accidental infection. As to the

disease ocourring in some localitles and not in others, |
this is not at all to be accounted for by the Tact that
the Inhabitante of these respective pluces draw their
driniking-water from different sources of supply. It is
true that in some localltles the waters are infected, and
in nthﬁg%; but iummunlty or otherwise is not to bo ex- |
plained with reference to the purity or impurity of the |

Bupply of drinking-water. The presence or absence of

‘|the dlsease In a glven place is to be accounted for by |
|

|having regard to the requirerents of the narasite itoelf,
and to the ocoupations which ure followed by the poople

of that distriet. In low-lying stiuations, where there |

|
le plenty of warm otagnant water, the ova of the worn |

will have opportunity to hateh, and the enbryos to infane
the flehers, paddy-Tield labourers, and lake-side
dwellers. sut in higher situatiocns, where the szoil mﬂy!
be sandy and drains well, where rice is not cultivabed,
lanﬁ where there are no lukesn and ponds, tihe parsalteo has
noe opportunity to propagate its=elf. ven 1f infected
peraons vielit such a plaoce, the faeces dencsifed in ‘iry

sltuations and laeking the water in which alone the ova

could develop, will be comparatively hammlesa; +*hey
fwould poon dry up and the enbrycs perish.

In support of his theory that infection tukes place
via the mouth, Tsuchiya instances a place where the people
all/
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all drank the water from one well, and he states that

a8 the well was unccntuminated there was no Schistoson-

lasis there. An repards the use of wells, however,

these are certainly not llkely to become infected, for

the temperature of well-water la below that recuired by
the miraclidia for hatching., ut 1t 1s not because Lhe |
inhablitante of the pluce inetanced by Tsuchiya 2ll drank
the uneontanminated water of a certain well that they

escaped schistosculasie, but in all proovability because

that place was not an endeniic Toeus of the disease, and

the conditions required by the purasite Tor ite 1ife and
growth wers lacidng., "his 1s the nmore iikely 4o he so
from the fact thut the pecple ¢f that place depended
upo? wella for thelr water supply, a circunstance which
indlcates that other scurces of aupply, such as rivers
and ponds, were abaent, All who have lived among
Faptern pecplee linew that they will take their vater frop
the nearest pupply, and that they would certainly not
trouble to draw water from o well if it could readily be
baled frem any pend or cellection of water near at hand,
and that cuite irrespective of the quality of the wah9r:
Wellas are rescorted tc vhen natural surface supplies Hrﬂ;
not sufficlent, and the Tact that the nutivﬁﬁ of* the
place to which Tsuchiya refers depended upon wells for |

thelr drinking-water, ia presumptive avidence that such

was the case in this instance, that it waa, tharefora, |

not a aultable habitat for the worm, and was not an

endenle focus ¢ the disease. In any case it would be
necessary/
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neceneary to imow somethlng nore of the facts of the :
case, especlally in regard to the dally oecupation of thL
roople who lived in this place and drani this well-water,
before the evidence could be coneidered ap being of any
material value.

Although in my paper previously olluded t.e:’. I gave

it oo ny opinion that infection via the mouth through

driniing contaminatod water wae o nost unlikely hypothesie,
ag I could not believe that the delicate enbryo of &, |
Japonioun could run the sauntlet of the hiun gastrio
Juice. I had not experimentally tried the offect of |
BPplying diluted llydrochlorie soid to the mirecidiws. I
Vag very interested to find, therefore, that in 1<1g¢
Hataurudalﬁ publlehed in German hie experiments, which
were designed to show (1) that the enbryo of Iy laponi-

‘um oould not survive the gastric julce, and {(2) that

infectlon covld experimentnlly be chown to tale place '
threugh the ekin. With repgurd to the effect of aeid on|
the mirmeldia,; lsteurada says that he found ther vary
Buscentible to the uetion of .acide of difforent ldndn,
He states that a 17 wolution of !i €1 killed the fres-
ewinming eubryos immediately, and he concludes that 1t |
i8 highly improbuble, if not abwolutely inmpossibles, that)
S« Japonicum enbryos could survive the pussape through a
healthy human stomach.

Kateurada was strongly of the opinion that the i
disease was conveyed through siin-contact with infecied |

Btagnant water, i@ dwells on the commommess of the
diseane/
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divense in the fam-labourers, who stand for prolonged
perioda in the water covering the rice-fields. e

nmentiona alag that these labourers are frecquently afrectaﬁ
by an ltching eruption of the expomed parts, in particulaf
the legas, and he regamls thls as the result of the invas-
ion of the human host; through the skin, of multitudes of
living embryoe., Personally, I have not mel with this

particular skin eendition. “ery likely it cocurs only

— e e

in very heavy infections, end even then is probebly of a
passing nature and scon forgotten (if at «ll noticed) by
the natients,

fatsurada and ‘lashegawa then nroceeded with certain
experiments tc¢ shovw more certninly that infection took
place through the siin, and not per os. It has already
baen mentioned that cats wnd dogh of endeide areas are

aleo Trequently afTected by schistoacmlasis, 80 that the

ﬂxpﬁriﬁﬁntﬁrﬁ had the great advantage of being nble to
uge theas andmals for thelr experiuental work.

T™he experiments tock place at an infeected place
¢alled Hishidal in the provinee of Ghayama, in ithe month
of June, 1606. “The cats und dogs enploved were in-
ported from an uniﬂfqntsdwlueulity of the wanme provinco.
The atocls of the animals were I'irst ricroncopically
lexamined to prove freedom Irom infection, and they were
Ted on carefully prepared condenged milk no thot infeeticn
per o8 ¢ould be entirely excluded. “he aninal experdi-

mented upon was lkept, as it vere, in etockn, huving a

ccon

ide 6 fitted around the necl, aes shown in the
F panging, i
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accompanying illusiration, the objeet being to affect-

ually preclude any possiblility of cral infsotion. The
rest of the body was ifhen lmmersed in the contarinated

water of one of the rice fieids, the hsad ramalning Free,

Exporiment 1, |

4 Temale cat was put into the water for half-an-hour

on three successive duys, fune 12 - 14, She was then

brought baol teo the laboratory at Ukayama, and carefully
nourished, dhe gradually lost JMlesh Trom the hegirmingl

of July cnwarde, and by the niddie of the month i,

Japonicun egge could be denonatrated in the faecea.
After this there was frequont vomiting, and propgresaive
enasclaticn; latterly ohe deoclined to take any foud and
divd July 26. The post-mortem exandnaticn revealed
Dany adult male and female £. Japonicus worns in the
portal vein and its tributaries. Hoot of the nale
Worms were about 10 viz. long, the feunales penerally a
little longer. Ova wel's very numercus in the liver and

Intestinal walls, arcund which gramuiaticn tiseue had

Tfornmeds 4 certain nusbor of these egss already showed |

miracidia with clear cilig.

Ixperinent 0O, |
& amall puppy, o few months old, wae treated in

the same way we the cat. It also zot thin from the

beginning of July, ani from the niddle ¢f the month

onwarde passed slimy blsod-stailned stools that contoined |

an/
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an extracrdinury number of schietosome eppe, Vomitling
Bupervened and cemplete loss of appetite, und the animal

died exhsusted on September #. The post-norten exom-

ination, held immediantely efter death, showed u preut
number of £. japonicum worns; many theusands vore

crowded in the portal vein and ite tributardien. The
worne were larger than in the comre of the cut. . 1L=.rf;ﬂi=j
number of the malep reached w length of 11 - 1f Mey

whereas the females recaoured rore, ocne even 17 1.

Experiment %.

Un July 17, by means of a catheter und funnel,
another emall dog was cupplied with conturinated ruddy
water talken from the infected villape of Iwanari, in

the province of lilrovhira, aAfter the experinent,; which

enaured the introduetion of infected water direetly into
the stomach, the deg was brought back to the laboratory |
at Gkayama. All microscople investipntion of the 1-:1:.:-;.:;1%
for schistosoue ova were nepative. e dop was xilled |
on Neptember 15, and the port-norter exarination failed
to discover any infection by schistorcma Japonicun

WoITis «

Experiments 1 and 2 clearly show that the enbryo 1s

capable of penetrating the elin, ond that infecticn tulob
place by thie route. “hey show slnc that, having goained
entrunce to its host, development is very rapid, the
Btage of the nature adult wornm beilng reached within a

month.
¥Xperiment/
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Experiment 3 upholds the eontenticn which I had
previcusly advanced that infection could not, and does

not, take place by the ingestion of living embryes talen |
into the stomach in drinking-water.

ihe armument from Analogy.

In consldering the romte of infectlon chosen by the |

living embryo of fi. juponicun, one naturally turns to

the Igyptian species, Cchistosom: haermntoblum. As the '-t;,:*.m

opecles are so closely related 1t is not luprobable that |

‘thelir modus operandl will be upon similar lines. Loose

duodenale can penetrate the eitdn, indeed it ie now well ‘

has successfully proved that the lurvae of ankylostom.

“nown that that 1s the usual, if net the only, route of
infectlon. it is, however, far wmore te the point to |

conelder what happene In the case of the "rematodes, and

/
especially Fchist. haenatobium. It ia true that in the

case of the trematodes we mey have very elabornte

hietorie#, and more than one intermediate host May bhe 1r-

volved in the worn's life-story. ‘'"here ity be Tour '

stapes through which a trenatede pnsses, narely, the
miracidiun, sporocyst, redia, wnd cerearia. The Tirut
ptage 1s invariable apent.in water; wach of the other
three, however, nay be pussed in a different host. The
historiee of the different tremntedes, so fur e they wre
|
snewn,; are, however, very dissinilor, ond wll linds of
medificutions exist in the life-cycle. “he wpimplest
modification of all would appear to cceur in the case of

the/
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ma
the Schistosomidae, in which apparently we/nave no inter

nediate host at all, the miracidia being capable of
entering directly Into their definitive host, and there
growing up te muturity. It is possible thet certain
Qevelopnental changes may occur in the miracidium before
it e'ﬂ'aat.s ite Enlrance into iane. These, however, if
they take pluce, are changes in the enbryo itself,
preparatory to its invasion of ite definitive host, und
does not affeet tho question of an intermediate host. I
hope preeentl; to refer again to this point.

Home werkers in the Fast seen to find difficulty in
believing that the niracidium of . Japonicum is rmw,i-;g;al

of infecting mon by entrance throush the slkin, It |

tight be pointed out, however, that the usuul route of

entry which niracidia adopt, whether it be ¢f intemied- |
late or of definltive hoet, is via the cutlcle. It ia |
well inmown that, owling to the plastlieity of their hﬁﬂiﬁﬂ|
and to thelr beling furnished with a rostrum and with
¢illa, the mirseidia of other treratodes succeed in

renetrating the exin of variocus molluscs. There would

appear, therefore, to be no difficulty ws repards the |

capubllitles of the embryos of . Japonicum to infect

nan by the sidn route. “he argpwient is also used that
there must be some intemediate host. "hin I cwnot

Bee to be ut all necessary, both Trom what we know of
the habits of free-swimuing miracidla, and frow whit we
know of the varied and elaborate l;:oriii‘im;tiﬂ-nﬁ which

oblain in the life-cycles of the trematodes. lorsover,
tﬂ/ [
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to turn agolin to the Afriecan specles. . haerntoblum, |
systematic search has sc far failed to reveal any truce
of an intermediate host, which, from consideraticn of

¢ther trematode worme, mipght be supposed tc exist. .
Loose has long claimed for the Fgyptlan species that an |

intermediate host, other than man, is, in the nature of

the cape, o most unlikely hypotheeis, and he nssumes that
man is himself the intemediate and definitive host in
Cne. Iie argues that the miracidium enters directly
into man through the siin. '8 exeiudes the peesibility
of entry by the mouth in drinking-water because he has

ehown by experiment that the embry¢ cannot live one
minute in a solution of 1 to 1000 I ©1, nor for three |
minutes in & solution of 1 to 2000. A the aecldity of ‘
the human stomusch is sald to be about o7 (2 to 1000), |
1t does not veem poesible Tor the niracidiun to live |
there., The anulogy of such o closely reluted variety uﬁ
the African worm is, therefore, entirely in favour of the
contenticn that the enbryo of . japonicun aivo enters
dlrectly through the slidn of ite definitive hout, and
that the asswaption that there ruet bo an interedinte |
host is entirely wnwarranted, and highly inprobuble.

We come then to this, that the diseuse is water- |

borne, and that infection is conveyed through the akin,

A study of the natural history of the parasite, and

experimentation alike, show that water ie essential %o

|the 1ife of the embryo. If the ova of the parasite,

pasped out with the excreta of its host, Ao not reach
water/
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water, no further development is possible and the nmira-

cidia~containing egge perish. If water, for the moat

part stagnant, and of o sultable tonperature, 1la rﬁa..nlwz;n-lﬂ
the miracidia hatch and enter upon the free-swiinming
ptage of thelr existence. Tater contaminuted in this
manner is highly infective both to man and the donmestle
animala. fence the danger of buthing in the creeks, or|
wading 1n the ponds, rice-fields, and stagnant waters of |
Central China and Japan; for to allow the contact of
such peolluted water with the unprotected siin ie to
invite the invasion of an army of this insidiocus and
invislble foe. “aking advantape of thelr plastic
bodles and miercecopic dimensions; the erbryceinszimiate
themeelves throupl: the eikin, probebly along the hair |
follicles, and quickly effect an entrunce into their
Unconsciocus and unsuspecting hoet.

Does the free-swiliming riracidium undergo any

norphologlical chanpge after being liberated in the vater
and before penetrating the akin of ite¢ future hoerts

then &. japonicum ova are hatched artificlially in the

|
laboratory, the miracidla may be iept alive for o day or

two but ne further chunge can be obverved to¢ take place |
in them. Iy putting infected faeces into pure tap-water
at 66°F., Nateurada found that the epgs hutched out very|
quickly, soms within fifteen nminutes, othera in frenm

one to three hours. “he riraclidia were very nctive, but
they pgenerally died in about twenty-four hours, though

sone/
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some lived for forty-elght hours. Higher temperatures
(108°F. and upwards), and lower temperatures (under
£0°F,), were feund to delay &:r prevent hatching. Thin |
is what we find In the laborateory, but it ls quite
poesible that In o nutural stute, as in the wurm open
Ponds and ditches, where the comditions are much nore
favourable to ite developuent, the niracidium may live
for longer periods, and may even undergo #owe worpho-
logical change. I-;’.t.vrt.n=l.l::".zmr!a.:‘;ﬁi upholds thie view in his
article recently published in Germany. lle suys that
the miracidia hatched from the egge underro a relatively
simple metumorphosis by *hich they develop into minute

lurvae that swim about in the water, and by penetrating

the ekin invade the body of their host. "his micro-
Bcnﬁ:l.c larva ia sald 1o reasmble the mature wom in

form =~ +to be, indeed, av it were, a nminiuture re pre-

Arentation of the adult stege. Jotsuura and Yamanoto
are sald to have proved the presence c¢f these lurvne,
Btill covered by cilia, in thé cuter sitdn of expurinent-
ally infected aninmals, and aleo in infected ditch-uniers
The measurements glven are .06 or «07 mm. long, by 08

nme broad. lidyagowa alao published the discovery of a

|
eimilar larva in the fenoral and saphena veins of

artifleially infected degn. l'e desoribed the larvae uﬂi
being uf an elongated oval shape, 04 by .01 mi. lie |
found them also in the skin of the infected animals. |

It would appear then that the Jupanese in‘tfen‘tigu‘to:‘;n

consider/ |
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ccnalder that the nkin is invaded by a very small larva, |

which ia not the miracidium, but a minmute stage of the

adult 'i‘nm. Thelr work, careful and patient though it
has been, requires elaboration and cenfirmaticn. Ior |
my own part, eand falling direect evidence to the contrary,
I am Inclined to regard the "larva" as but the cllinted
miracidium in an elongated foms, a fors 1t 1s capable ufj
assuming, and naturally would nssume, before penetrating
the eitin.

Having penetrated the alkin, by what route do the |
embryos of S. japonioum reach the “ortal System? Thie
we do not know with certainty, but it would appeur
probable that under the dernis the ;rqmlg- brood would be

taken up by the lymphatics and paseed on into the vencus

el

Byaten. “hence to tho right heart and through the Tungs

to the left heart, und so intc the greater circulation.

In the vencus return from the lover half of the body the
enbryoe would rewch the portal vﬂinf geysten in the 1ivr-:r.|'

Un this polnt opinicng are divided, but it veems the

most likely and the most naturel hypothesis, and in
support of it, it wmay be uantinne:f that the youngeot
forme have not seldom been et with in the venous blood |
of the eystenic circuluti-:;n, and sometines, thouzh very
rarely, in the arterlal blood of the same. latiurada |
is of the cpinlon that the ewbryos may alsc resch the
portal vein eystem direct from the inferior véna cava |

by way of the vena hepatica.

That the embryo of S. Japonicum lives in the water |
and /
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and infects man through the skin iz capable, of course,
of practical demonstration. But to subject oneself or
anyone else to an experiment of thies kind would be un-

Justifiable. Animuls, as we have seen, nre readily

infected artificially, and as for man, the experiment is

in reality going on, on a tremsndous scale, over large |

tracte of country both in China and Japan. I refer to |

the infection of thousands upon thousands of farmers,

lake-slde dwellers, fishermen and boatmen, 1iving in
these parts, who, by constantly wading about in polluted
water in pursult of thelr daily avocations, becoume very
heavily infected by thie noisome purasite, and the prey
of a loathscme and deadly malady.

Froiz this it will be clear that the dlsease is
Uccupational in origin, It 1p thoue who work in the

water who pget infected; and those who word: in the water

are, for the most part, the nen and bovs. It is on .
thent that the dutiea of cultivating the rice-flelds, .-_m(_*T
other farm-work, devolve. “They manage the boats und
do all the fiehing. Consequently 1t iz in the male

pex that we find the disease, and not among the women
and girle. The latter, in China at least, invariably i
o about well c¢lcthed. Thelr feet are crushed and
deformed from infaney, owing to the pernicious custon

of foot-binding, and not the feet only but alsc the legs
are always iept well bandaged and clothed. They are |
thus protected from infection even 1if they did

nuuuﬁaionully cone 1n contuact with contanminated water,
but,;
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but, a8 a matter of faet, the wemen in Central China «re
not equal to, and do not participate in, fleld-work,

where such involves heavy wading, as in the rice-rields.
This kind of work le left to the men and boys, the women
verely helping in such dry occupations ar swming and |

pifting the grain. I have never seen a cuse of .

Japonicum infection in a femanle, and Noughton, who has
seen many hundreds of cases of the dlsease, writes ne |
that he only once paw n cane in a woman. Thomaon,; of
lianitow, also wrote me that he hat never aseen o female
cige, and he reviariks that all his patiento have hoen vc—.rr:;
poeeitive in apaserting that vomen do not contrict the |
dissuso. For the reasons given, infection in women in
China must be rure, though, of course, it ls perfectly
possible. A woman may get into comtact with contaninatd

ed water in other waye, as, for example, by bending down

and washing at the edge of a pool, or dipping the hands
in the water while sitting in a boat. In Japan, where I
fact-binding is not in vogue, the women Trequently work |
in the rice rlelds; standing bare-legred in the water, |
and such women, of course, pet infseted and suffer Trom
the disease in the name way an the men.

I have emphasised this point because it furnishes
additicnal proof that the diseane le of ccoupnticnal and |

not of dietetic origin. If infection took pluce per Dﬁii
by the drinking of contaminated water;, then women would
suffer in the same manner wund rueh to the same extent us

the men/ |







men, for the lnhablitants all draw their drinking-water

Tfrom the same sources. “he fact that nearly all the
males {axueﬁt the young children) of a certain place
become infected, and practically all the Temales escape; |
that the boys and men of a housceheld become diseaced, :
while the glrle and women remain free - eurely shows
that infection le not carried by the drinidng-wuater 1-'11:1071
1 in the common use of all. It goes to prove the
point for vhich I have contended s=ince Tiret studying
the disease, that, though infeetion is derived frowm the
water, it is not through the mcuth that it comes but '
through the skin, and thus it 1s that 1t cccurs aslnost
excluslvely in the male sex, l.e., those whe, from the
nature of thelr occupations, are in the hablt of exposing
thelr bure sidns to infection.

If we turm agaln to the closely allled affection,
idlharziaslis, where aleo, accoriing Lo Looss; we have
the mimuidim directly infecting man through the slkin,
we naturally find very much the same state of thinga,
viz., those who exXpose themsmelves, hether men or woumen,
becone infected. e read that in Egypt. anong the
poorest classes, both men and wosen worit togather bare-
legged in the rmuddy field;, ar¥l both sexen suffer EQUWllf
fronm bllharzlacie. In better classes,; here only the
rnen work outside, these only become infeeted; and the
women escape. [tlll higher in the aceial neale; the

men who do not work in the fields, but find other noans

| of livelihood, an ¢lerke in offices and such=-like, do not

contract/
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Contract the disease., Yet the drinking-water is the I
Same for all three classes, i.e. unfiltered water, direc:t-
from the Hile. * ' |
It 1s only necessary, therefore, that ilquid mud or
water contaninated by the living enmbryos of 5. Japoenicum
' vhould remain fer a short time 1n contact with the skin |
for infeotion to take pluce. In the country-fovme and |
villages of the endenic arems, both in China .LLHE]. Japan,
the ponds and rice-fields are belng constantly fouled b;rl

the inhabltants, whe not only use human excrerent for
[

Tertillzing purpones, recattering the nanme Treely over
the surface of the ground, but vhe cleo have the C’T.‘l.]f‘.’ﬂtﬂl
ionable hablt of defaecating rronlscucusly in the open,
Fherever they may find it convenient o do so, whether
it be in garden, pond, or rice-field. he egge of the
paracite, pussing out in encrmous rumbere in the vtools
of those infected, wiil auiekly hatch out on reaching the
water or warm liquid rud of the "paddy-Tields®, and, as
the embryo will live for a couple of days or lionger.in

the
this water, there exists anple oppoertunity for/unsuspect+

' ing coolie, who, in pursult of his dally aveeation comes
| wading in pond or rice-field, to be come infected.

A8 we have already stated, nﬁt;him; ir definitely
llin::-wn of what happens to the invading embrvo from the
time 1t enters until the time when asdult forms are Found
| dn the portal and nesenteric veins. The miracidiun
presumably enters the siin along the halr follicles,
effects/
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effects entrance into the lymphatics, and then, carried |
first by the lymph and then by the blood stream, will
reach those vaacular structures for which they have a
Bpeclal predileotion, notably the Portal wein and ite
branches. It 1o in these regicns in the liver that the
parasite makes ite howme and rapldly grows to maturitv.
It is here that the sexes meet, and, travelling in
palre along the portal vein tributaries, mroduce a
Prodiguous und contimaous stream of ova, which, by theirn
mechanical blociing of important chammels and orguns,

result in such sicikness ond suffering for thelr hoet.

ETIOLOGY .,

After the Toregoing it will not be necessary to
8ay much concerning t.!ie eticlogleal Tactors predis p{;-ningl
to this disease. The first and most important of these
1s Fesldence in an endenie HIGo. I have already
enmphasised the endemic nature of the diseanse: naturally
those who live in the infected areas sre thouse nost
ilable to contract the trouble. “he disewse is not
readily imported to ether places whore the conditions
are nci favourable to the development of the ovum, hence
these who live cutuide the foel of the diseuse iay be
regarded ae comparatively nafe.

Ape. The dlasease, as one would expect, is unimown
in infante, but may be found in nales ot any age Trom,
say, L or 6 to 60; that is Trom the time that siall boys

are able to run about in the water, to the time when
aduits/
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adults ceane to particlpate in the active work of :1.-3,}:ingl
a 1iving, Children are not usually infected before 7 |
or G. In a merlies of forty cases which lioughton |
rﬂpﬁﬂﬂdb, the youngest wan 15, and the eldest 44,
Doubtless these are the ages between which Infection i
usually ceccurs, as theyrepresent the woriing period of :
1ife, but thie munber of cuses 1o siiall, and there ig,
of course, no sge 1imit of infection. —
gexe In China 1t is the male sex, almost exeius-
ively, that 1s affected. "he reason Tor this haw already
been given. The case is rather Aifferent in Jupan,
where the women's feet ure not bound, nnd where they
frequently work in tho flooded rice-fields along with
the nmen, Sex, iIn iteelf, is not, of course, a determin-
ing cause. It is a mutier of exposure to infection, and
those will contract the diseuse wheo, whatever their upe
or sex may be, expose thelr nuked siin t¢ the contact
©r the contaninated wuotere in the creeka and lakes s in
the ponde and puddy-ficlds, cof in;"eﬂt&;d Locullties,
. ione This hus already been fully dealt with.

The disease occurr wlmost entirely anong the furm-labour-

| ers and rice-growers, fishprmen, boatien, and lake-side

dwellers whose ocrupation necessitates conatant wading
in the water. Occasionully un odd cape will be found

in others who do not belong to thin cluss as, for

 example, in a small shop-iceper; but if so, incuiry

into his history will reveal the fact tlwut he formerly

was/
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was engaged in farming or fiching or kindred occupation.
Or it may be that though the patient 1o engapged in come
elty calllng and hap nevor been emploved in these
country avocatione; yet careful investigetion will elicit
the information thet he hoae indulged in bathing (it way
be only very cccasicnally) in the ponds or ereeks of thel
neighbourhocd.

Climate und feapgn. Something hue slready been

sald regarding the climate which ic eemential to the

parasite's life und development. The low-lying, hot,
steany plaine and muddy levels of the Yanpg-toe Villey,
anmually flooded by the over-flow of the greut river,

Lform the breeding~grounda pur excellence Tor the purasite.

‘The conditione of high temperature and abundunce of water

¥hich are indleponsible to the paracite's development,
Are here ideally fulfilled. Unfortunately these wulec
are the requireronte for the successf) cultivation of
the riee-crops, :nd thun it 1s that when, in the vam
Jwmmer moenthe from Hay to August, the peasunts are busy
planting cut their rice or attending to their cther
duties in the .'E'iq."l_dm the niracidium is nost active as
an infective agent. The 'cﬂm'bim-.tiﬁn of' warnth and

nolsture are essentisl, nnd the disense 1s thue linited

. to those troplcol elimates vhere these conditions are

fulfilled.
Races, Ko race is exempt from the diseanre. ALl

who expose themeelves are liable tc contract it. oritich

and/
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and Anerican officern and nen from the gun-boats station-
ed up the Yang-tee,; wheo po wehore shooting, und wade in
the water after duck and enipe; not infrecuently pet
infected.

PATHOLOGY .

The pathologleal changes which we Tind post-unortem
in cares which have dled from &. japonicunm infection nre
many and profound. In saonme cases they are nore nuariked
than in others, varying according to the depree and the
duration of the infection in the purticular casé under
investigation., "he longer a case has lasted, or the
heavier the infectlon, the meore naried and severe will
be the resulting lesions.

In order to appreciate the resson for the morbid
changes which tuite place in the abdominal viscerwn in ‘Lhi;ﬂ
affectlon, 1t ia necessary to have sone ideu of the Hover
ments and behaviour of the parasite liteelf. liaving |

penetrated the slin, the enbryeos; ae we have seen, gain

| the blood strean, and are carried to the venocus caplil-

| lary network of the liver. liere the vouny orms ccngroe

gate and grow rupldly; ‘dndeed, the iliver ruy be sald to
constitute the great nursery of the youny varasites.

Ae the worms mature, of necessity they must leave
the blood veaselas of snmall calibre and nigrate into the
larger portal velin system, where they will have room to
LTOW. This movement, although agninst the blood-strean,

is probably accomplished by the parnsites' wrigpling
movenents

-
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povements, and by the use of their suckers, by nmeans of
whioh they cling to the vessel walle. In the larger
vessels the worie reamch the adult stuge, and as they de- |

come nmature the sexes unite, the female worm enfolded in

the gynecophoric eanal of the male. In this fushlon the|
bairﬂd couples migrate along the portal velin; end up lte
LrEut tributardes, until they reach the emaller radiales
of the portal syatem, notably the veins of the nesentery |
and of the Intestines, many of which they bloek up with |
thelr bodies. Illaving reached there situations, ova are
deposited.

It will be noted that the worms make thelir way againbt
the venoua blood-strems, snd that the anterior or head-end
of the parasites will necessarily be the distal end from
the liver. How, as the coupled worms, attached by thelr
fuckers, block the vessels Iin muny cases, and as the egse
are eliminated througl. the sexual pore at the :nterior
part of the lennle, it will be neen that tho ova are
cramumed in between the purasites themcelvee wnd the

vesgel walle. Alvo the venous blood-strewn coulng down

lagainet the worme prevents the epgs from escapling
idintnlly; on the cﬂntiur& the blood endeavours to aarwﬁ
them pust the obetruction. Owing to the enormous nuiber
|ﬂf'the egigs depoelted, the proseure eventuully beccresn wo
great that the walls of the vessels rupture, and thuec the
ova are forced inte the surrcunding commective ticcue,

intestinal or nesenteric. In the case of the intesntinal

Vessels/
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vessels the mucous and submucous tlesue will be involved,
and the mucoea is llable to break down in patches, baaaurﬂla,
owing to the blovd-etasis, impuired mutrition, and lowerad
vitality, it will be attacked by pathogenie bacteria in
the bowel, and local uleceration will result. It is in
|this way that the eggs pass into the lumen of the 1nt.eﬂt-!
ines, and so out in the stools.

‘he bodlies of the parasites are well adapted f'er
|wedging themselves lnto the sraller veins, and ue the
male ecan finaly embrace the female in the gynecophonis
canal, and as both are provided with suckers, they are
eawlly capuble of holding thelr evm ageinct the blood
current. The parusltes and their epgs, as we have r.f%-:m;.;
thus cause obstruction and venocus congestion in the bowael

walls und mesentery. After rupture of the vesasels, I'ron

the pressure cuueed by the ever-increaping number of emd,
| thore will, of course, be huemorrhage, and the ova will
be distributed in the surrounding tissues, notably in

the intestinal walla and mesentery. in. spome nost-morten
L

exaninatlions which "Huchi;ru*‘ rerformed ocn cata,; he Tound
ooupled parusltes in many small veins in the bowels and
nesentery; he Touwnd ulsc marked capillary dilatations
in the subrucosa, with agglonerations of newly-deponited

egge, and I'resh haemorrhapger in the nelghbourhood.:

i e have now t¢ consider what becemee of the epge

depoaited in the situations alrewly indicuted.

(a) ¥gge encaping into rucosa nnd subiucosa of

intestinal/
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intestinal wall produce irritaticon and active inflammat-
|

ory changes. e get commective tissue proliferation und

marded thickening of the gute Ultimately ulcerntion of

the mueccus nrembrane talkes ploce. It ie an g result of

thie that we get the dyesenteri¢ eymptoms which r:nﬂt*tutq
!Burh a characterietic fenture of this diseuse. Tt is
'1n this way aleo that the ova gain access to the interior
of the bowel, and so pans ocut in eountless mubers in

the etcols.

{b) Hany of the egze depocited in the loose subirmicous
| tisoue of tho intestinal wall will gat talken up by the
|1&uteu1n and be paceed on to the mesenterde glands.
Likewise, through rupture of the snaller mesenteric velns,
‘egse willl be extravasated between the layers of the
mesentery, and alesc bo curried by the lymph virean to

the mesenteric lymphatlie glands.

(e) Where the worms are not fitted tightly in the
velne, but clinging Lo the walls of the larger vessels,
the eggs as they escuape Trom the female, will be carried
by the venous blood stream past the bodies of the worns,
and will be conveyed aleng the portal blood until they
reach the terminal ranifidations of the portal vein in

the liver. It ir probable that these vessels have

already become narrewed by ondophlebitls, the result of

narapnite

E

Arritation caused by the young Torma of the
when, in the first place, these took up their abode in
the liver. They will thus the more readily bocome

oceluded/
|






|

i rl.

occluded by the nyriads of ova brought down by the portal
blood-strems. The irritating presence of these egso,
erowded up as they are in such enormous numbers, results
in profound p&thﬂlﬂgiﬁﬁl changes in the liver; and the
blood stasis which they cause leads to signs wul symplone
which we are accustomed to associate with acute portal
obstruction.

By plecing the avidence itogether 1t seenms to me that
the foregoing description Talrly accurately deplets what

aotually happeng frem the tinme that the erbryoe penetrates

the ekin until the adult ferms are Tound ccecupring the
venous radicles of the portal vein. It is only hy
having a ¢lear conception of the movenents of the worm,
and of the poelticns which it taltes up in the velns of
the abdonlnal viscera, thot we are enabled to understand
the meaning of the grose leslone which we Tind on post-
worton examination of these capes.

From all that has been sald it will be scen that the
moat important patheloplcal changes should be looked Tor
in the liver, in the intestinal walls, and in the
pegenteric glands. Undoubtedly it 1o the liver and the

large intestine which bear the brumt of the dlsears.

Clinical exanmination reveals in many cases a muried
ithiﬂk&ﬂiﬂﬂ of the larpe put, as well an enlurpenent of
both the liver and the spleen. “he swelling, In the
case of the spleen, is, I believe, an inflaumatory
condition due t¢ the toxin elaborated by the worm and

circulating/
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circulating in the blood. In the case of the liver
there is seen during 1ife an obvious cbstructicn in this|
organe. I Tirat attributed this portal I?titﬁlﬂh to the ‘
irritating presence of the parasite iteelf, setting up |
a peri-vascular cirrhosis, with concequent cenetriection
of the vessels. It was difficult to say with certainty
what was the immediate cause of the portal bloek, as '

poest-morten exaninations are most difficult to obtain in

China, the native prejudice to any such proceeding being

twlmoet insurmountable. Later I realised that the

obstruction to the portal cireculation was ceused not sco
I

nuch by the parasite iteelf as by its ova. "he setiling

of ova in the liver at first causes hypersonis, and then
| interlobular cirrhosie, ranifesting iteelf clinically by |
enlargement and tendemese of the organi. In the course
of time a coarser cirrhoein cetes in, with contracticn of

the flbrous tissue, and then we pet shrinitage of' the

organ; with, of course, very extrere uscites.

70 obtain wore exact 'mowledge of the patholopy 1t
wae essentinl that post-morten examinations should be
made, and I am glad to say that, under exceptional
elircunstonces, nmy friend Ire Thonaon of I'ankow was
enabled to perform an sutopsy in the case of u youth who
had dled of the disease in his hosnital at lankow,

Writing of this case in u private letter to re, Thomecn

lututan that his patient war a gurien-coolie, aged 70,
lils complaint wus of fever, dysenteric symptoms and

great weakness, ie etated that five monthe previously
|
his/






his abdomen had begun to swell. "lie wus carried to the
hospital in a dying conditlon, extrerely enaclated, »ll |
but the abdomen, which was distended with fiuld to suech a

degree that the patient could not support 1its welght. e
was in fact all abdomen with thin emaciated trunk and
extremities attached. lext wmorning he died before any- |
thing waa done for him." The liquid stoole; which had
been examined uleroscopleally on his arrival, 'wre found
full of . Japonlicun ova.

In opder 10 examine the ascltlce fluld, some of 1t
after death was withdrawm with an asplrating needle fronm
|the abdominal cavity. It was found to be thick und
chylt'-uﬂ,' unlike the c¢lear asclilce fluld usually withdrawn
in such cases. The nature of this fluld was vugpestive
of Fllariawis, but Dr. "heneont could discover neo Tilaria
in the bleod from the corgens, in the nsecitie fluld itsell,

lor in the sectlions which he afterwarda prepared. He vad

of the opinicn that the condition could be aecounted lor
I"'.b;f presgure upon lacteals or theracic¢ duct by the
' enlurpged peritoneal glands”.

"ifter cpening 1'e abdomen" Dr. Thouscn writes,
|"m1d getting away all the'fluld {there were about G0
pinte present), the nost striking feature wasn ite extrene
emptiness, the bowele, liver and epleen having all heen
conpresaed amd pushed upwards under the ribs, or back
along the apine.

o )_large intestine was found to be very imch

thickened, very much matted together with the ileun noar
the/

I



YT T T TR










Fﬂﬂfﬂ'ﬂ

L

the caecum, and, in thls reglon, with enlarged l:rmp?mt-l

io glands. The greateat thickening was found to be at |
the caecum and rectum and signmeid, btut thickening was |
marked throughout its length. “Thers was some thlcitening
of the small intestine but not very much.

"The peritoneal lymphatic mlands were all very rmch

enlarged and matted together, especially near the cuecum

| where they Tomed quite o tuour.

"The {nleen was not abnormal, beyond being shrunken

and wanted 1lXke the rest of the body.

"The Liver nerups was the most peculiar feature;

| it was ohrunken, hard, and bossed all over, and pushed

away up under the ribs. On section it leooked 1iXke o
Glerman sausage, that ip; it was dotted all over with
white areas varying in size from a pin's head to ten or

twenty-cent pleces, [(from a sixpemmy plece to a shilling).

The llver substance 1tself was of a slaty urple colour,

due probably to numerous vinute specks of cirrhosis .
which were afterwards seen well under the nieroscope.

The hepatic veins were widely open, but the portal veins
were everywhere surrcunded by denve cirrhotlic tissue, amd

at the hilum of the liver this tiesue wan apeclally dense

| and thickened.

"Julce expressed from the peritoneal glands wos
11lky in appearance and teened with vchistosoma ova,
wost of which showed the embryo elearly und in active

motlon; in cthers the embryo was not quite fully

developed/
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developed, und in others degenerative changes had evi-
dently taken place. From glend julce I was able to
hgtch ocut embryos and watch them under wore favourable
conditions than ueually obtain in faeces,.

"I was unable to find ulceration of the muccus |

|
membrane of the coleon as (deacribed by Catto, but inatead
[

I found averywhere warty-llke exerescences, rather hard |
and fibrous teo the tcuch,

Tldcroscoplcal exaninuticn., Sections of the
bBowel showed ova teenming in the mucour coat covering

the warty growths; the Tibrous layers were puch thick-

ened, The Glands were simply paclked with ova, many

. having undergone calcarcous degencration. with repard
to the white arens vinible to the naked eye in the

Liver, these ccnsisnted of dense Tibrous tissue contalning
nUMArous ova. Jetween the lobules were numerous svall
areag of flbrous tlasue contalning ova; pgiving one the

impreasion of a portal vein terninal plugged with ova

and surrounded by fibrous tilseue, ovhere in ny
soctiona (dld I come across an adult worn. Altogether
in the lliver, glaunde and intestines there mist have been
Sountlese millione of ovaj; but in the intestines much

| fewer than in the former twe organs.”

' I have quoted freely from Dr. "homson's letter for
| I think he has very ably swuied up in a general nanner

| the chief pathologlecal changes which we find in this

: affection; and these are exactly the changes we should

. have expected from a conslderation of the movenents of

| the '
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the parasite, its location in the portal vein radicles,

and its egg-laylng propensities,

Dr. Thomson wae aleo Xxind enough to give pe a friall |
eube of the liver substance taken from his post-nortsm
case, This I sent home from China to Dr. s M. Sandwith,
who had 1t seectlioned by Professor £. (1. Shattock.
Ellattock reported on it as foeliowa:-

"The mleroscople sections show foel of mall—cmller.il
inflltration In the intericbular comective tirsue,
Torsed around small groups of the ova of the purasite.
In many cases the ova are dead, and their chitinous
Capsule ccllapsed. ‘"he proper hepatic tlesue 11; unin-
volved. 1In the case of the lurper portal canuls the
infiitration is more diffuse, but here the same mimite
kn::‘l'.a of more acute forration ceeur, the centre of each |
Cf which is constituted by a proup of ova."

Hy letter, together with the apecimens, were brought
by Gandwith before a ueeting of the Soclety of "roplcal |
Hedielne and liyglene, and afterwards fally reported in |
the “ransactione of the Socliety for June 1410, I have
pleasure in submitting, with this "hesis, come of e
sectione cut and stuined by Professor thattoel Iron the
aanple of liver which I sent home, and in these the
Shanges desocribed by him will be clearly snoen.

It appears very evident, from all that has been sald,
that the disease must be regaried prinmarily ua o lorto |
velin Infection; Lhmii;h apparently there are still those

Who think of the parasite ss Inhablting the sneller '
artarian/ |
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arteries of the abdominal and pelvie viucera. ut the

worme undoubtedly occupy the venous radicles of the

| portal syatem, and the pathology is, Lo o large extent, |

due to the mechanical obstrustion produced by the ova,
which, issulng from the parents in e contimous strewn,
are carrled upwaris by the blood current to lodpe thaem-
Belves finally in the small interlobular capillaries of
the liver, where they excite cirrhotie changes. As more
and more terminals become blocked, and as the cirrhotic
changes advance, the atasls becomee o profound as 4o
manifest ituelf by extreue degress of ascites, and cther
i6liniecal phencmena, viilch lead up to o fatal irsue.

"It ie diffioudt” Yhomeon renaris, "o expluin
gland and intestinal blooking, unless one assumed that

certain adults must be lying in the tissues shedding ove |

fintu lymphatic chennele, or, in 1he cuse of the intestine,

into arterial radiclees. It would be interesting to find

iout the exact lccation of the adults. 4 location in the
(vein radieles would explain the liver and portal vein
phenomena, but not the glands or dilacharge of ova into
the intestine; a location in arteriec weuld expluin ova
in the intestine, but not in the liver cr glande; a

location in the tiseuee would emplain the prescnce off ova

in the glande, but not necessarily in the iiver or
;intautina. « ++ The fact that ove ore so nmunercus in
ithe lymphatle glands would lead one to supposo that
!u&rtain of the adult worme must be lying in the tiseues

and net in the velns," it will be neen from this that
tha/
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the dietribution of ova st one and the same time in liver,
lynphati¢ glande, and intestine, was a nystery to Thmchln,
a8 it has been to all who have studied this extraordinary
Aisease. This faect hae made the location of the parent
Worme difficult and puzzling. “Thomecon evidently in-
elines in Tavour of the view that the adult worrs are '
Bituated in the venous radicles of the portal aveten,
but on that supposition he cammot account for the pre-
sence of ova in the lymphatiec glands of the nmesentery
and in the intaﬁtin;r (both in the intestinel wall and inl
the lumen ol the gut). Ille thinke that the prosenco of
ova in the glande indlcates that nome of the worms ruet
be located "in the tismues and not in tho veinse". I
have already stated my view in regard to thie rmatter.

The adult worms live in the branches of the portal vein |
Bystem, such ag the mesenteric veins. In these larger
branchee, where there le plenty of roon Tor the purasites,

thelr egge are swept past them by the blood current, to

‘lodge in the terminal capilluries in the liver. “he
fact that ova are found also in the intestinal walls and

in the lymphatie pglande does not, in ny opinion, rillitate

againat this view. It only means that some of the worns
have travelled far“enough up the veins to reach the

venous radicles nesr and in the intestinal wells, here to
plug ihe emall vessels and deposit their ove in the man-
ner 1 have indicated. The vesgels, sublected to unusunl

pressure, rupture, the eggs are infiltruted throu h

mieous /
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mucour and submucous tiescue, ulceration ceeurs, and ova
are shed intc the bowel. iiany others, breaiing throuph
the small vessels and deposited under the tmcosa of the
bowel or between the layers of the meusentery, are takan!
up by the lacteales and lymphaties and so conveyed to the
mesenteric lymphatle glands. This view is in accordance
with all that we find in this disease, belng borne out |
both by the eclinical features and by the pathologlcal
findinge. It explaine the presence of dysentery and
ascites durlng life, and accountas for the changes in the
liver, nmesenteric glandse, and intestine, which we dis-
cover after death.

in order to investigate the patholopy of Aslatic
Schistosomlasis in more detall it 1s necessary to study
the reports of post-mortem exarinations that have heen
published by those who have nade a apeclal study of thel
diseasns, and though this nay lead te some revetition 1t

will serve to corroborate the Tindinge and imprees the

pathologlical picture presented by this morbid condition,

In Catto's gu.ﬁEE s 1o which reference huis already
been made, the right 1qu of the liver was found during
1ife to extend two fingers' bhreadth below the ccatal
margin. The left lobe was a hand'e breadth bvelow the
sternum amwl ite percuseion dullness merged into the
eplenic. The spleen was palpable one inech Trom the
iliac crest. At the necropsy Catte notlced that the

appearance of' the peritonesum suggedated reveated attacks
ot/
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of peritonitis. The mesenteric tissues wsre all thlck-|
ened. The mesenteric and provertebral glanda wore en-
larged. The llver was uniformly enlarged, wnd ita
surfaces were markedly nodular, ths whole having the
appearance of a coarse clrrhosias. *The eolon®, Catto
says, "was much thickened throughout. The muccus nep-
brane was swollen, hyperaemic snd friable, presenting
numercus euall elreular superficial ercalons wid patches
of necrosis. “he ocuter coats were very tough, almost
cartilaginous, and showed no tendency tc ulcerate. “he |
rectum was three-quarters of an inech thick all rowrd,; a.nd_l
van adherent to the bladder. It nearly filled the true
pelvis. There adhesicns hud formed the bladder wall was
thickened, but elsewhere 1t was healthy, and novhere was|
the vesical mucous membrane diseased. "he slgmoid wua
unif‘gnmly thiockensd; in traeing the bowel upwarda the
thicikening became less marked and more patohy. The
coats of the cascun and appendix vermiformis were uniforg- ¢
1y hypertrophied, the rucose presenting suiall puatches of
ulceration and necrosis. “he apnendix was proevided with
& mesentery, and a distended lymphatiec cculd be recog-
nised running alons ita Tros surfuiee, The llver and
bowel cut gritty on section. The lowver end of the
'ila*l.m vae thickened in patchen and the rucosw congeated
over correnporkling aress. The enlarped spleen was
pigrented. he stomach, pancress, supra-renals, kidneys,
heart and lungs showed no aign of courne diseans.®

in/
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'In aections of the meag-occlon Cattc rubsequently
found adult worme in the amaller mesenteric blood

vessels. Ilie was not able to determine, in his epirit

preparations; the nature of the vessels in which the
pararsites lay, vhether they were arteries cr veins.

The worms were found at the biMurcations of the snmaller

mesenteric vespels, rartially or completely plugping
then.

iila logy Hicrorcopical axanination of the |
tissuee show that where ova securulate thoy proveke n
enall-celled infiltraticn, and thle gives nmlace lauter td
an abundant proliferation of connective tissue, in |
Catto's case the rectum and appendix were severely
affected, the distended lymphatic vessel in the nesentery

Of the appendix being choked wlth ova. |

in_the intestine, from caecum to amus, Catto found |
the ova to ocoupy roughly "two concentric layers, the |
one subperitoneal; where the ova are comparatively
scarce, the other in the submuccus coat, where they
are innmunerable, in some cases densely pucked." (va
were also found plentifuily in the mucosa, especiully
in the necrotic areae and,ulcerated patches where they
were found in process of extruslon. (va wors only
found in emall mumbers, and scattered, in the small
intestine.

In_the liver ova were munercus, ombedded in the
hypertrophled fibrous tissue. Plgnment wns prenent both

in/ |
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in the liver and bowel.

in _the mesentery and enlarged meaanteric plands
were many eppH. They were alsc found in the ruter wall
of the gall-bladder, in the pancreas, pylorus, and
duodemus. _ i

; |
As early as January 1008, loglleyv” reported finding

the egge of tchistosoma Japonicum in making a histolo-
fical study of the organs of a native Filipino, whe had |
died suddenly of a terinal baecterial infection in the |
course of lntestiinul amoeblasis und uneinariaeis. AB
this men had not been cut of the Islinds, we thus ob-
tained evidence of the existence of islatic Schistoso-
miasie in the Philippines. lleroecople investipation
showed that "the rucoun rembrane of the larpe intestine

| wae atrophied ardd, in areas; ercded, The subnuccss was|

thickened wwi oedermatous. he muscular layers 1:rw-r_mt&;:i
but llttle change. The ova (verified by Ehiga and
ftiles) cccurred chiefly in Tibroid tiscvue in the sub-
rucoesa, where they were innuwierable and surrcunded by
round-celled infiltrution”. gpe were plso found in the
liver, and a few in the lunge, and wherever they were
present they were surrounded by erall-cell infiltration

and fibroeis *®

Mj‘, who studied the pathelegsy of the
affectlon very carefully, states that the nature worme
are to be found in the portal system and ite tribvutary

branches, especially in the mesentorie veins, both in

man/
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man and in cate. ile eaye the egpe appear as erboli in
different organs, but particularly in the liver, vhere
they set up inflimmatory changee and proliferation of
the connective tissue. Later the organ shrinke and
beccomes cirrhotie, the surface beccming rough sand un-
evenly granmlated. "he liver changes result in narxed |
portal obstruction.

In the Intestine the ogpme are found for the most
part in the miucosa and subrucoea, eapeclially in the larpe

intestine. 'The presence of the ogps here apain causes

Anflampation of the tiseues, resulting in destruction and
'uleeration, and also in connective tlesue proliferation
#c that often small fibrous growths feorm on the lining
nembrane.

Although the vast majority of the eggs carried back

by the blood stream lodge in the liver, some appnrently
succeed in pasaing through the caplillary network of that
organ, and are thus conveyed to other parts of the body;
and nearly all the organs nay be invaded, although the
egcgs found in diatant parte nay be very few indeed,

“hus we may Tind ova acting as emboli in the kidneys,

lunga, or even in the brain. A cane of thie kind wae
| reported by Yamagiwa in 1600, where the case exhibited
|aymptomﬂ of Jackeonian epilepsy, and where ova were
subsequently found in the brain-cortex. The ergs were
at the time taken to be those of the lung fiuke,
Paragonimus wostermanil, but, accoerding to Hlatsurada,
Tamagiwa/
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Yamagiwa now ussumes an error in his earller dlapgnosls,
and 4is convinced the egge were in reality those of 5. |
Japonicum. "atsurada emphasises the fact, which can be
endorsed by a1l who have had tc do with this disease, that
the parasite does not cause any bladder troubles whateo-
ever. In nn'caﬂs have I ever heard of bladder symptoms,
thus showing a marked difference from &. hsematoblum.

The mucous membrane of the bladder is always found in a
healthy condition.

In August 1908 ggggﬁlgglﬁpuhliaheﬂ hie observatlions
on geveral sutopsies which he made 1In the Yamanashl
Eoeplital in Japan, Hie findinre may be briefly recorﬁsé
as follows:-

Case_1. varmer's wife, P9 years old. lrought to
the hospitel when the dieease wae far advanced. There
were present enlarged epleen, secites, and oedema Of the
lower limbe., TDysproea wes severe. Tn hoepltal weak-
ness increased, the pulse became small and quick, and

the patient dled in collapse.

FPoet-mortem. hody emaclated. On opening the

sbdominal cevity about four end a half litrss of a

| yellowish fluid poursed ocut. The rreat ormentum was
found sdherent on the left side with the abdominal wall,
and on the right side with the under surface of the
liver. The peritoneum was somewhat thickened, but
smooth. The summit of the dlaphrasm coincided with the
third intercostal space on the left, and with the third
rib/
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rib on the right.

Liver. ©lze 26 x 16 x G cm. Telght LOG grarmmes.
Colour browmish-yelleow. ‘The surface was studded by
heni-spherical nodules, "about the slze of the end of a |
thuab" . These nodules were separated by deep wrinkles,
from which strong strands of fibrous tissue radiunted in-
wards. “he conelotence of the liver wan hard, and the
capeule imch thickened. The cut secticn had a brcwniphr
red colour.

The lmner walls of the trunk of the portal velins,
and of the mesenteric veins, were ruch thickensd in !
certain places and the surface rouhened I'rom ﬁndophlebJ
itie. Careful exaninsticn of the portal vein, beginning
with the trunk and golng into the branches in the liVE?J
revenled parasites. Three couples were removed fron
the coagulated blood in a large branch of the portal

veln in the lef't lobe.

Hlerosconic examination showed that the small portal
vein branchee were oceluded, thelr pluce belng toien by
connmective tissue with dencsit of oggs. The relation- |
shlip between egpge and vespels cculd not readily be mude:
cut, and only in a few ‘preparations cculd 1t be seen that
the eggs had been entombed in the suall branches of the
portal vein. The egps varied in size ond form -
roundish, elllptical, oval, irreular - secording to
their stage of developuent and the pressure exerclsed

in thelr nelghbourhcod.

The 1iver cells showed lrresular arrangenent of the
rows/
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rows caused by the pressure of proliferated Tibrous
tissue, while the cells thienselves had suffered vore or |
less Trom atrophy.

In the blood talten from the portnl veln thera wus
present in smull quntity a brovwnish-yallow dlgment.

This gramlar plgment was nleo found in the interlobular

capillary vessele.

come of these showed no elangg

puperficially, but cn others protuverances Were wisible.|
The eut section was reddish-grey and showed brovmish
ppots. iileroscopically, egys Were found in the ;_f,l.-.'-.ﬂfhs.l
In the brownieh snots ymmeroun oggn were famd, #one |
isolated, some foming clusters, with round-celled :*-.nﬁ":‘-.l}-
tration and proliferntion of the commective tigeue round
about. In noie instances the eges had comed such
changes that it was only poesible to tell that a lymph
gland had exlsted in thal altuaticn from the rr:»t:u;;ﬂitinn;
of remmunte of gland tlssue.

The _Intestine. The serous surface of the ynull Intest-

ine showed ne change, and the micous mebrane Wos nerinle
put in the submucosa of the lleum there werc Moily tuboer-|
cles of the nlze of a ,_:,:rr-.in o' rice. In these eyrs
were Tound, with comective tl: sue rowd about . |
The veruiforu appendix was ©F norssl uppearanice except
for the presence of muny lurd hrowm tubercles, the alze
of o millet seed, at the root. ~ “he micouv Membrane s
roughened by inmmerable browmich-grey tubercles off the

eize of a pin's head, Iidercscopically 1t could be feen
$hat /
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that the ucoea was completely degencrated from the

proesence of OVa. liany ova were also found In subnucosa
I

I
vieinity, und connective tlssue proliferation. Hot necui-ly

and subserosa with round-celled infiltration in the

BO many egzgs were found in the muscular layer and in t.hei
gerous nembrune. At the mumerocus places where t.ubamlmT
had formed, the mucocus, subrmucous, and ruscular layera |
had entirel; pgone, tlieir place belng taxen by the crw.w'lﬂl
of eggs and commective tissue. The appearances et with

in the larje intestine resebled those found in other

parts of the gut, only the changes were further advinced.
The glandular elements in the degenepranted nueoun nramhr:.tnq!
were destroyed by accumilaticons of ova. The subrmucous

layer was much thickened in many places and its. tubercles
showed twe thinge - round-celled infiltraticn with I‘ew|
epLe, and prolifersted connective tlsoue with nany eppe. I
The small velns in the subiucosa were enlarypoed amd f‘illmi
with blood; the lymphatlies alno were conelderubly dilated

in places.

The heart and perlicardium were nomnial.

iieroscopical exanination of the lungs revoealed
|laeclated eggn. Ova were occcasionally Tound In groups,
and around these the commective timsue hed proliferated.
There were aleso pleuritic tubercles, in which nany ova
were found and the uesunl tiveue changes round about.
Seetlons talen from the spleen failed to revenl the

presence of epgpo. It ip notewerthy that Teuchlya never

found/
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found egge in the sepleen. ‘
ihe iddneys showed purenchymatous inflummation but there|
was nothling further to be found, Ho eprs were tliﬁﬂﬂ?ﬁl“j-
ed mlcrescopically.,

The genltal organs and bladder wsare normal.
|

lo ehanges were found in the brain. |
|

|

Jape 2. Farmer, 56 yeara of age. Patlent stated

that he had enjoyed good health from childhood until the
illnesa started. Cymptoms of disease commenced in
August 1605; no appetite, vomiting, and such nevere
dyspepala that weakness and emaclation supervensd, while
the abdomen began to swell. In Uelober dinrrhoea be- .
cane pronocunced. It was at the end of Mune 1905 that
patient was talen to the Yamanashi hospital.
on_adaission patlient was found 1o be a badly '
nourished man of average hei;ght. Ekin of a pecullar
dirty-white. ConJunctiva and lips very ansemic. The
lungs were compressed upwards by the ahdlominal di atension,
but ctherwise lungs and heart seermed normal on percussion
and auscultation. The abdomen wus Tilled with Muid
and very tender on pressure everyvhere. The liver wus
Telt to be hard and tul;lﬂl"ﬁﬁitiﬂﬂ coudd be ralpnted on
ite surface. "he sapleen wae not palpnble. There vas
slight fever, the tempernture renging Trom 7°¢. to
103,.69%,  Diarrhoea was maried nnd persistent, and cn
it large doses of opiwm and bismuth had no effect
whatever.

On/
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On July 6th, in order to help the venous return, the
|

Talma operatlion was performed, after whlech fever and :
diarrhoes decreased, but extreme wealness supervened,
and on August 28rd the patient died in a state of
collapne.

gt s Adamination off the body showed eXx-

-

treme atrophy of fat and muscles. de jaundlce. Bligh

cedena of lover part of thiphs. (n opening the alxlopen

The

about four litres of a yellowlsh Tluld escaped.
great ocnmentun was rolled upwards and adherent to the
abdominal wall. “he parlietul perltoneun wre osnooth,
but the vieceral pepritoneun was shiny, moist and
cadenatour, and on careful exanination nany small tu'bt?r—l
cles cculd be reecognised.
The liver wae pressed up towarde the back, it was ef a
brownish-pgrey colour and meansured ©a X 16, x 6 cine "he
surface was bossed und umeven due to the Tomation of |
flbrous tiseue nodules. The cut section was emooth and
phowed a reticulate formmtion of Tilbrous tissue around |
portal vein branches.

ileroscopically epge were found in the interlobulan
caplllary vessels, .mrlr:ﬁ:-e a brownish-;reen pgramiloar
plguent. The relotionship between the egpe and the
portal veln branches could be well denonestroted in this
case, for both epges and pilgrent lay free within the

vessels. In some cases complete obatruction of the

velna could be seen 1o have taken place,

i’ﬂﬂ-ﬂ-l system. In the trunk of the portal vein and
L L Y
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traced back to the heginning of the mesenteric veins

innumerable parasites were found, Tsuchlyn states |

that they could clearly be seen from the outside, through

b

the transparent walle of the vensels. “he phraslites

were nuncreoue in the ilec-colic velns and the superior

haemorrheidal vein, fewer were found in the veins of the
stomach and the .j.nt.eﬂtimal walle The Iunina of the
portal velns were a little dllated; the intina wlwiye
veling =mooth.

3 1: y voll i 1611 |
ihe mesenteric lymph plunds vwere much swollen wxl thelr |

coniristence hard. Fpge were found in nearly all the
glando .

The Intestine. A muber of the veins of the small

intestine were filled with purasites. "he mucous men- |
brune was coversd with much raueus, wil it wae preatly
swollen and injected, “he submucosa was thiclened and
showed a congeeted condition of the dilated blood vennolp,
with deposites of ova, whiceh deposite were nlso present '
anmong the museular Cibres, resulting in the dilsarrange- |
nent or destruction of the latter, Epps vere uleo
pregent in the subercsa, causing proliferstion of ticsue
in their rneighbourhcod, In nany places the deponit of |
opEe veened te be recent as the tiseue reaction wag not

"

naried,

the uppendix was entirely nortal.

In the larpe intestine the mueccus membrane was cedenutous,
and in the caeoun, ascending und transverse colon it

showed /
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showed dirty reddish~-brovm epote, which, on cioner exari-
inatlion, proved tc¢ be vany points of hnemorrhuge. Ipes |
were found in the velins, fnnall bprownlsh-pgrey tubercies
were also to be ereen and Telt 1n the subiucosa. “he
dilatation and engorgement of the veins of the subimicosa,
and the huenorrhagee therefrom, had cripinated Trom ob-
struction caused by parasites. FRound-celled Iinfiltration
was frequently to be found in the vieinity of r-a'r,tlmu'-nt:-.i
of egge, ue in the omnll intestine, and alec the grecnieh-
brown plgment. Teuchilya save -~ "I'rom ohe of the
mesenteric velne, the walle of which were normal, I ple |
peveral transverse sectlions, and found that the veine of l
the nesentery wer: nlmoet entirely filled with paraslitee.
The npleen was onlarged and soft. Yeine dilated, tuniecsn
intina smooth. Lo parasites or egps wero discovered. |
she stomach. In the coron:ry and gastro-epipleic veins :
and thelr branches many parasites had entered. “he
lymph gland in the lesser curvature was enlorped, and in
it many eppe were found microscopieanllrw. In the nucous |
mewwbrang beyond the pylorus a srall ercsion existed. .
The wperous layer over this ercelon was thlelened nnd
presented tubercles of the uiz;,e of a pin's head, “he
miercaccpe showed destructicn of the muccsa ut the site
Iﬁ:!“ the ercelon, und at the periphery there wurs destriction
0 glund tlesue with accumulaticne of eppb. “he sub-~
ruccea and sercea showed mariied proliferation of connect-
ive.tissue and injection of the bHloot vesselas. '"he

tubercles on the serous nurface »ressnted the sase
appearances/







it B

appearances as those In the intestine of Case 1.

The other orpans of the body, though fully reported

on by Teuchiya, presented nothing worthy of apecial notd.

Cape J. Gountry-woman, 27 years old, In ﬁ.w;u:.;t.;
.

1680C the patlent became 111 with fever, rigor:s, headuche,
general dullneess and plddiness, and dyepncea on any T
exertion,. Ghe had alec dlarrhoea with tenesrus, and |
the abdomen beogan to swell. Anuwenia suporvened, ol
the spleen enlarged and becume nolpable. The anclites
increaced, and this was followed by c¢edena of the lega. |
liaenmeteneals cceurred. Though the uppetite was nmain-
talned, enwciation prugmaﬂad.. In auguet 190« the
putlent was removed to a hospital in "oiio. ,
o € & aglon. vrall, anaemic woman. Fulae,;
small and rapid. Hariked ascites, but abdoninal veins
only moderately distended, Gederig of the lega. lone
Tever present, “horacic organs compressed upwirds.,
heapiration of a whistli characlter, Syatolliec rmurmur
heard at apex of heart. Marrhoea wan a troublesone
Teature, and on exanination of the wtools the egps of
Ge Japconicun were found. "he hard spleen was canlly
pulpoble. Tith regard to the liver, thic orpan could
oenly be palpated after tapping the abdonmen. The sur-
face wus then found t¢ be hard ond uneven, with o phorp
verrated edpe.
Propgrepn. The ahdomen wan tapned on August S57th, and

thls was repeated at intervals till ilurech P£hith, l¢ob,

in/






in all 25 times.
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On Sepleuber ©th, following mensation of fullness 1in
the epigastrium,the patient vomited blood twice, the ,
total amount being GO0 ¢.c., and a larpe amount of blood
appeared in the stools for the next two or three daya.
Haenatenesls occurred on several occanions after this, |
and the patient becane extrenely anaemic; the synphonse
becane aggravated; and she could not leave her bLed. 'J‘hta:
patient returned home on llarch £ith, 1606; but on lay |
»¢th she had to be removed tc Yauanashl hoepital, vhere :
tapping vwue required cvery Tive or elx days. "he Talma
op&:;:-uticn was perforred on July 6th, after which ascites
becune less troublescme, but the patient gradually got |
weaker and dled from exhaustion. Paracentesis abdoninie
was performed, in all, 40 tinmes.

Post-morten. On opening the abdomen it was Found
that the great omentum, as in the other caves, was rulle-:i
upwarde and pdherent 1o the abdoninel wall. "he :1:~1r~wtaarr*aE
wae adhorent. to the didphragm. "he height of the
diaphragii ccrresponded, on the right side, with the
fourth rib, and on the left side with the third inter-
costal npace, vo greatly vere the thoraclic organs cor-
presved. The mesentery was thicliened by the doporit of
Tat, and the mesenteric glanda were ciwcured by Tat, but
could easlly be Telt.
the liver measured 22 x l4f x G en. “he outer surface

of the left lobe was tuberculated. Capsule pale,

thickened, and wrinXkled. "he ocut section shoved nmaried
inereane/
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|
increase of fibrour tlssue arouwul the portal veln runifii

caticna. :

The portal velin systemn, Trou trunk to perdpheral branches,
was blocked by an old, dry, and rather harﬁ thrombus o
conpletely that 1t was difficult to find any ploces not |
8o obstructed. This reddish-brown thrombus, whilch |
showed laninal arrengenment, had become adherent to the
rough and irregular intinma. In the walls of the veins i
the miercscope revealed egps deposited in rows, with a |
littlie round-celled infiltratlon in the neighbourhcod. ‘

The changes found in the intestlnes corresponded

with those already recorded in connection with the other|
CaBeD .

The_s measured 157 x 11 X 4 em.  Its capeule was |
much thiclened and wrinkled. out section showed hyrﬂrhi
pluela of the commective tlssue. The changes in tho
spleen wore probably, In large purt, due to severe and

chronle venous conpestlion of the orpan.

The foregoing descriptions of the patholoplical

changes found post-piortem in cazes which have died of
echistosoniaelie have been taken, for the noet part, Trom
the Tew publiehed pupers of eninent worikers who huve nade
a special study of the disease, both in Chinan and Jupan, |
Their accounte apree with one sncther, and furtler
repetition would be unnecessary. sefore cleosing this
proction,; however, I should iike to refor to che nore cues
becuuse it shows how unueual lepions may be found in un-|

expected/
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unexpected places sccording to the narmer in which the
ova of the parasite happen tc have been distributed.

This wae a case from ‘atavama, Japan, and rleaoribﬁd{
by Tsunoda. The neeropsy revealed, becidea the cordina
lesions in the liver, ote., thickening, with ]'ma:n;::rrhagiaﬂ
infiltrations, of both the dura and pla mater. In the ‘
brain itselfl wedge-shaped sclerosed arons of grevish ‘
colour and surrounded by ecchynooes were found. In the
lenticular nucleus, optic thalamue, and internel ﬂ.’&pﬁlilﬂ.
of the left side, there was an area of coftening the
£ize of a walmut. Those arear were found tc contadn |
ovae embedded in neurcplis and surrounded by softened

|
and depgeneruted brain-tlsoue. The pationt during life

|
euffered frov disorders of speech, trenors; headache,
And mental disturbance; later fron vertipgo and
Jackacnian Tite (tvo or three a day), and finally Trom ‘

right heniplegia. |
|
Fesume of the Puthology.

{a) Post-norten exanminatione revg:z.l the Tact that the

worms live in the portal veln, and in ite tributary
branches and radicles. i
(b} The nain ]:rmhologu:.cul foature is an embolic jrocesa;
the ova of the parasite being the emboll. Frye
depooited in the venoue radleles in the intestinal
walle, and aleo in the larper veins, are carried in
enocrnocus mmbers to the liver, in which orpan they

are, as 1t were, Tiltered off, and block the capillary

terminals/
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terminale of the portal vein.

(¢} On this account, and aggravated by the toxaenia whi!h
ie a direct result of the parasites' presence in the
‘body,; secondary tlssue changes are set up in the liver,
notably round-celled infiltration and hyperplasia of |
the comnectlve ticsue, which later becomes converted
into fibrous tissue. Later still, owing to the con-
tracticn of this fibrous tissue, the vesspels btecconme |
#till Durther obliterated; and the liver, which was lt'ii
Tirst enlurged, becomes u chrunken, hurd and ecirrhetie
organ. |

(d) The effect of this obstruction to the Tlow of blnc{l|
through the liver is seen in ueclites, in chreonic
venous congeation of the stonoach, spleen; wud intest-|
ines, and in all the signs which we assoclate with |
atasls of the portal blood.

{e) <he irriteting presence of the paracites in the
portal veln und ite tributaries is upt to set up endor
phlebitlis, causing a roupghening of the veln lining, |
and thie combined with the hload stasis may result in|
the formution of thrombi, as in Case U recorded by
Tsuchlya. '

{(f) ©plenic enlurgenent, so frequent a feature of this
diseaee, I o inclined to asceribe to the pevere
toxaenia which results in hyperplasis cf the conhect-

ive tissue, In additicon we have chronle vencus corl-

" geetion of the orpan.
(8)/
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(g} The egge whioh the parasites lay in the wider

Yessels are, as we have veen, carried by the blood- !
siream to the liver; but egge which have been deoposit-
ed by parasltes wedged in the smaller radicles of 1hﬁ|
portal syetenm in the intestinel walls ultimately Conne
rupture c¢f these vessels and both blood and ova escul
into the subimuccous tissue. From thence the ey are
carried by the lymphatics to the mesenteric glands,
glving rise tc the groat changes which we find in these
OYpans. |

(h) The breaking-down of the mucous nembrane in patciies

may aleg bo ascrlbed to this cause, i.e. to the

plugging of the vesscls by the parasites and thelir |
ove, whereby, not only do we pet the sequence of events
recorded above bul even before that, small areas of
the mucosa become congested, thelr mutriment iﬂpaifﬁd+
and thelr vitality oo lowered that they become a nrey|
to bhacterdial invesion from the bowel, necrcsis a“‘cll{}wih
and both blood and ova find thelr way into the lunen
of the put.
(1) Ae in the liver, so in the intectinal wall, and in .
other purt; where ;r%upu of ovu ure deponited, tinsuﬁ%
changes are excited, the round-celled Iiniiltrutlion
ourrcunding the colonies of egpe beccmlnp converted
later into Tibrous tissue. Oreat thickening and
hardening of the large Intestine, in whole or in part,
may result from this cause; and the Pﬂtfﬂ—r&?itﬁﬂﬁﬂli

glanda/
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glands may become greatly ehlurged, nmatied, and nosnod

together. . The "tubercles" found in the subimicosa or |
under ithe sercsz of the bowel, and in other places,
drig;imt.e in o simllar nmamner, the sanme tlssue chavges
ocourring arcund lsolated groups of eggs. i
{(J) 4 comparatively few opge succeed in filtering |
through the caplllary meshwork of the liver, to emerge |

into the vena cava ant so t¢o the heart. From thence
they may be carried by the arterial blood To dlistant
parts of the body, and becoms lodged in terminal
vessels in the lung, in the kidney, or even 1In the

brain.

CLINICAL FEATURES.

I trust that, from the foregelns aceount, a fairly _
acourate conception will have been conveyed ol the peitho-
logical changee which take place within the bedy av a
result of its invasion by the blood-worm S. japonlcius.
The gross leslons are very different from those which we
find in cases of Fgypltlan sehisteosnomiasis, where the

bladder and rectum are chiefly involved, und in which,

a8 a consequence, we got a correasponding symptomstolopy |

- gevere dysentery, dysuria, and haeémsturia. In
1
lihs.lﬂ.tic fchistosomluels, ar will be readlly appreciasted

when we conalder the pathology of the alfection, the
eyuptoms may be said to be, in the waln, those of

portal obstruction. Ve have, undoubtedly, *“he inlitial

#igne and symptome of infection, such as nulalse, fover,
and/
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and urticaria; we have also; in response to the tokins |

liberated by the parasite, maried changes taiing place in

1

the bleood; but, as the dipense advances, portal obstruct

ion becomes increasingly evident, and baclward-preesure
phencimena rere and wvore accentuated. Thus we get
ehronlice venous congestion of those organs hose bleood
draing into the portal syeten, viz., the spleen, stonmach
end Inteslines. There ls chronic gastric catarrh,
dyspeptic trouble, irregular dlarrheea, ascites, general
malmuitrition, and progressive wewniness, in short the |
whole train of clinlcal phenomena asscclated with a !
cirrhotic llver. In addition dysenteric troubles due 1:-u|r
the locul effecte of the parasite on the bowel wall nanil-
Teat themselves, and a profound cachexia develops as &
result of the deleterious influence of the parasitic
toxin present in the blood.

The clinicul nanifestatione of a well-marked casve of
Ce Japonicus inflection are, therefore, quite characterdatic
and readily recognised by one socustoued to desl wilth
this affectione "he patient walks intc the consvlting-
room with an obviously wearied look. He is enaclaled, |
evidently deficient in imscular Terce, and glad to drop |
into the proffered chair. (ne nees at a glance, even
before the clothing is removed,; that the abdouen is dip-
tended, and it needs but a touch on the two Flanks to !
eliclit the thrill of fluctuating fluid. Further
exanination reveales an enlarged liver and spleen. Inquiry

will now disecover that the patient ia o Tarm laboursr or
alf






Tiie

a boatman and that he hae sulTered Tor sone tine I'ronm

dysentery or fron troublescme diarrhoean. “he patient
complaine chiefly of the ewollen belly, the dysenterle
Bymptoms, and dyspepsis, and thiﬂ: aepcclated with the
characteristic "weary®™ look, enables the physiclan to
form a very definite opinion as tc the nuture of his
patient’s malady. An early opportunity will be taken
to examine the stoole microscopleally when the finding
of the characteriutia.ﬁlranidiumunnntuining ove will
complete the diugnoeclie.

iAlthough the above represents a typleal well-
advanced consultlng-rocm pleture of the dlecases; thoere
are; naturally, uany deviations from this type case,
the vardations depending upcn the depree and the
duration of' the infection.

In ¢rder; therefore, tu get as couplete un account

of the cllinical feutures as roepible 1t ie neceesary to
atudy the affection from ite incepticon, that ls;, as aoon
as the earllest symptoms nanifest thenselves. unfor-
tunately Chinese patients do not present themselves to |
the forelgn doctor early enough to: give an opportunity
of studying these initial etages. Ve have learnt all ‘
we Inow of the primury synptoms of B, Japonicum infeﬁtiJn
from the clinical history of these foreipners (notably
British and American) who, while resident in the ?anﬂntJE
vallay, have been unfortunats encugh to contract the |
disease.,

For/
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For a number of years physilcians residing in liid-
China have time and again been puzzled by a strange
endemic fever, the true nature of which completely 5
eluded thanm. Its origin was entirely unimown, und the
nebulous etete of our !nowledge on the subject may be

guaged by the fact that the fever was variously and

loosely designated, wecording t¢ the locality in which
it cecurred, as "liankow fever”, "I'iukiang fever",
"Yang-tse Iiver fever", and so on. Farly in 1910
Lambﬁrt.l“ of Kilukiang described the conditlion with con-
elderable cure under the ternm "lLrtlecarial Fever, ccour- .
ring in the Yang-tse Velley". 41 the tine thut he 1'rmt.1|.=:
hie papor on the subject, Lambert could uesesign no |
definite apecific agent as the cuuse of the trouble, huti
he had obeerved that there appenred to be "a definite |
Yelaticneshlp between physicsl contuct on the purt of 1:.!1&!
patient with the pud in the paddy-fields and creels and
phallow lakes euptying into the Tang-tse, and the sub-
poquent developnent of the disease a few dayr later®, |
Hie noticed that the fever appoared te be contracted m’l?.jf:
by those who exposed the nalked eitin tc the muddy water, |
@.f« pun-boat officers [mtit men who, in their shooting
expeditions, would wade bare-legpged in the rarshes and
lakes after the ubiquitous snipe. I'e cbuerved that |
thoee who did not remove their stockings end puttees
escaped the fever. lie was therefore of the eopinicn that

the dlseuse waes derived from the water and wae probably

conveyed by the bite cf some water insect or fly,

In/
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In describing this fever Lanmbert states that Trom
ten to fourteen days elapse Iron the time of infection
to the tiwe of invasion of aymptoms. The preronitory
symptome are variable. There ia usually headache and
nalaise; the teuperature rising from 100° -~ 102°¥,
Sometlues abdoulnal symptoms are present, such as epi-

gastric paln, voulting and diarrhoea, before ihe

characteristic rush comes out. Lz there may be no pre-
monitory eymptoms, the rash being the Tirst sign noticed
by the putient. "hie rash, vwhich is of an urticardsl
type, ay appear In uny part of the body. The wheals

are at flret emall vhito raised arecs which rapidly in-

crease in size until they nuy measures three or Iour
inches in dlaneter. 3"1"3'!111&:1t11-' the wheuls, whish are !
dead white in colour and which may renain "out" for an
hour or twe, huve o central rosy ares of coungestion; and
thers 1o a pinklesh srecla arcund. "is theoy disappear
the central purt clears up Tirst, 1he arecla fading 3.az5t|
of all, so that on exaninution cf the patient one Tinds
the patohes In all stagee of developuent, Trom the carly
wheal, «& large as a sixpence, to simuous, ralsed, red
iines, ths ocutlines of ¢ruer areas, scue of which
measure several inches 1in clrcumflerence.”

The eruptlon appesrs and disappears in an erratioe .
manner for a weex or more wl then subsides. It rarely|
perslsts wore than s Tortnight. It does nol cuuse any
particular irritation when "out”, and leavesn no nerk

when it has passed away.

_ The/ |
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The temperature 1s ueually normal in the mornings,
but rises in the evenings tc about 102° #. and then
gradually falls again,

The rash und the temperature do not apparently buur;

any speclal relatlioneship the cone to the other, the temp-

éralure frequently contimiing for many days after the

rash has completely disappeared,

The pulse umially remains about nomials

The urticarial rash, that is » these same areas of
local oedema, may Invade the rucousn merbranes, as of the

|
noese, mouth,; and throat, causing a wntery diocharpe and

temporary impediment in respiraticn.

Cough is a not infrequent symplon, accenpanied by

rore or lesa eecretion. licist rales pey be heard, ohd
there i expectoraticn. ; "here may be dullness over onel
or other buse, uid fine crepitant rBles. If the lungs |
be Trequently exwiined they show pateches of dullneas t-iti:':
distant breath sounds, and theee dull sreas coue widl 5o in
& remarimble vammer.  They may ciear up in one pluce with-
in o few hours, only to involve como other atul uite dio=
tant portion of the 1ung.' “hey are due to putches of i
©edsna on the pleura or in the alvecll of the lungs, in |
the sume way as on the micous menbrane or on the aiin. !
Fxudation from these would cuuse the secretion and
expectoration. There may even be distressing syuptons |
of dyspnoea and dysphagla.

Exaindnation of the eaputum is negative.

Exanination/
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- Exasination of the blood shows a ateadily 11‘1{:‘:‘3{-‘:31!15!
leosincphilia, which may reach G0 or even more. Anaenia |
progresses 1i the case is a long one; the red cells nay
be U;0500,000 per ¢. mm. after three 'prE!.':L!:i Tever. At

firet the white celle show an lIncrease, but later on

there is o reductlion to about 6000 per c. mm., the reduct

ion being mainly in the polynuclears. |

o vrpanism could be discoverad nlcroscopicnlly in
the blood, sputum, or utins.

Urine is diminished in quantity, and of high npeciﬂ!n
gravity. Ho albumen.
he liver and spleen may be enlarpged.
Duratien. In mild casss the fever disappears in |
about ten days; but 1t will be a nonth before the paticnt
recovers norual healih. In more vevere casvs, Tever of
a reultient type uany lLast a nonth or aixX weedo. -'--:h.l'i.‘.hi
may be regained in wbout three nontho. !

l

The condition os above demcribed is a well-lmown |
trouble in Centrul China, il officers and men from the |
gun~boate staticned at different porte along the Yang-tna
are speclially prone to come dovmn with this fever during
the hot Cwwmer nmontha. '
The eclinical combinnticn of Tever, cough, nrtiom*ia,:
diarrhoea, Tform a group of symptons often very puzzling
to nedical men who are called in to attend these casen,

and the diagnosis 1la very difficult to those who are not |

acquainted with the trouble. flonme of the caves are sup-
gestive/
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suggestive of pulmonury tuberculcsis, others of typhold. |
The connecticn between the aiekness and a hietory of |
wading in nmarshes iﬁ,'hcwevar, so constant as to suggest |
that the one stands in a causal relationship to the other.
To Laumbert, everything pointed to an infection derived
from the water, perhaps a verninous infeetlon, the embryqs
of the unimown wolm, uas in Ankylostomiasie, penetrating
through the ekin,. besldes the assoclation with water,
the eceinophilia wae mlro supgpestive of such a theory;
and the nature of the Tover, accompanied by "urtlcearla”,
geened tc point to some toxin eirenlating in the blood.
The lini between these comparatively miid cases in
foreigners and advanced schilstosome infecticn ns nmet with
in the Chinese, did not occur o anyone. Hor ls thils
surprising, for apart from the fact that the fomer
appearad Lo geour only in foreipgners and the latter only
in natlves; the clinical pictures presented by the two
conditions were certuiniy not cuch am to sugpest ldentity.

Little did Lambert, or anvone else,; at the time, esuspect

that these puzzling cases of "Vanp-tee river fever" were,
in reality, ineiplent canen of Anlatic schletosonlaslis. i

In liareh, 1911, Loganly reported a case of 3, |
Japonicum infection in an Anerienn boy, aped 1. The bﬁy
had returmed fronm America, in excellent health, with his |
parents, in liarch 1908, and lived at Yo-chow, a« town :
eltuated at the lorth-east cormer of the Tung-ting lake,f

in the province of Hunan. iils favourite pustime was

wading /
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wading or bathing in the lalke. Purings the latter pert :
of July of the same year he wae taken with diarrhoes,
which was followed two days later by a rash on the face,
neck and arms, also large blotchee on the arms, leps and
body. The wheals were pale, and elevated nearly quarter
of an inch above the surroundings skin, A 1ittle blood i
appeared in the stools. Fever was also present and :
lasted for elx weeks, when the patient rradually rerained
a measure of health. Turing the 7inter which followed
he kept fairly wsll, but blood was passed in the stools |
8t intervals of three or four weeks, There were also
occaslional attacks of fevep,

In the Epring of 1909 the patient had dysenteric

eymptome steadily for about a month, and contirued to

paes bloody stools interrittently. Miring the Spring |
and early Cummer of thle year the lad waded a preat ﬁeal!
in the ponde of the meiphbourhood, and ewam in the lalke.
Early in July he became very 111 with fever and dysentery,
beilng confined to his bed for three wee:s. |
In the Spring of 1210 the symptome were similar, but
he continued wading and swimming in the ponds. on one
occasion, after wading in a pond in July of this year, he
noticed a papillary rash on both leze up to the knees. A
week later he was taken 111 with a bad headache and fave%.
with vomiting and abdominal pain. The next day, July 11,
the pualn was very severe and the févar high, The temp-|

erature remained high, from 102° - 104° 1., for a week,

the abdomen wae very hard, and breathing difficult -
Aua/
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due ap'pe.wntly to peritoneal irritution or Inflemmation.
ite was taken to the mountaln sanctordium at fuling on
July £2, and Dr. Logan saw him there on the o<th.

llaving obtained this history of the case from the
boy's parents, Logan examined the ahdemen aund found 1t
poft but slishtly tender. “he liver and epleen did not .
present any enlargement. Digitnl examination per |
rectun revesled thickening for twoe and a half inches in-
side the ephincter, feeling like u ring with a amall |
lumen and papillomata, Instead of normnl rucous nembrone.,)
Hicroeccepieal exandnoation of the ntools revenled preont |
nurbers of egpge of &, laponlcun.

A differential leucccyte count on Ceéptenmber O

showed -
Polymerphonuclear Leucceytes 07, |
Large lonomiclear " 1675,
Smull " " 165, I
Fosinophile " 207 .

#lth rezard to the diapgnosls, thls was put beyond
any wanner of doubt by the finding of . chlatceone ova ln
the dejlecta. Leogan's copinien 1s that the boy it have
oontracted the discuse vin the sliin us he never drank
any water but that which had been bolled in his own hone.
The bolling of ull drinking water is wvery stringently in-
Bleted on by all fereignern resident in China, :nd it 11; I
practically certaln that the boy never drani< water taxen

directly from the lake or from the ponds in which he wadad,

A"
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e come now to the link which comnects the obecure
fever of the Yang-tse valley with infectlion by E. jupnniﬁ
Cum. It was Dr. Houghton, then of "uhu, who firﬂt Bugg-
goeated the connection. loughton wan called in consult-
ation 1n_tha above case of the American boy, il on
getting the history of the urticarial rash as already
recorded, he drew Logan'e attenticn to the similarity
between the cutaneous signa in thie case and thore of

Lambert's wading patiente. Was it posslble that the

latter had also been suffering Trom schistosone Infectlon?
The lmportance of linxing "Urticarial fever" with .
Japonicunm, of supgesting that "Yang-tse river fevert
might in reality prove to be inciplent schistesonlasis,
can hardly be over-estlmated, The idea was telen up by
Lanbert and others, ond on following up the clue qulte a |
eeries of casee were collected in which eXposure tc cun—l
taninated waters resulted in this urtlcarial attack with
fever and cther symptoms, to he followed, after an |
interval of a wmonth or six weeks, by the uppearance of
echistorone ova in the stools, Thus a conslderable
advance was made Intc some of the dark repions of uninown
Tever-land. llany cases of Yang-tse Kiver fever®,
Miankcw fever", and "liuklang fever", and most casce of
"Urticarinl fever" in endenlc¢ urens, becanme pluin us an
open bock. Tiriting in Ceptermber 1611 nnmbﬂrtl“ #hows
that the same cases which he Tormerly described under

the title "Urtlcarial fever" were in reality caser of

incipient/
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ineipient schistosomiasis. Aeting on lioughton's supg-
gestion, he examined in July 191l the Taeces of one of
these petients, one who, after wading after water-fowl
in the vicinity of liinkiang in November 1909, came down,
fifteen days later, with "Vang-tee river fever". The |
case had been a typlcal one, with the urticarial rash |
and ecsincphilia. On the top of an otherwise normal
stool Lawmbert noticed a small streak of blood-stained
mucus, and on examining thls microscopically he found
the egps of E. Japonicum.

With regard to the early diagncsis of Schistosomiaais,
the urticarial rash is by no means always present, and
when present is of diagnostic importance only when talken
in conjunction with the history, the fever, and the
ecainophilia, The ccmbination of these three should
arouse suspicicns, which would be confirmed by micro=
ecopie examination of' the faeces.

It certainly ies of the first importance to he in a
position to dilagnose . jJaponicum infection in ite early
stages. Lambert would make the following combination
of events the criterion by which a case of inciplient
schistosomiasis may be recognised, before ever the eggs
appear in the stools. {1) History of bathing or wading
in the shallow lakes and bacli-waters in the vicinity of
the Yang-tse. (2) Thereafter an incubation period of
ten to fifteen days. (%) Then fever, rising in the
evening to 102°F. or higher, followed by profuse

eweating, and a gradual return to normal in the morning,
Gunﬂrallyf
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Generally, the higher the temperature the more eevers
the infection. (4) Blood examination shows from the
commencement of the attack a marked and increasing eos-
inophilia, reaching to as high as 807 in some ceses.

Jhe sbove polnte are of importance. Other symptoms,

such as cough, abdominal pain, and diarrhoea, vary con-

:aiderahly. The urticarial eruption is present in

perhape 507 of the cases,

Later on dysenteric syrptoms appear and are sometimes
marked and distreseing. Lrre of the parasite may be
found in the bloody mucus. Fatsurada's observations on
experimentally inflected animale would fo to show that ova
may be found in the stools within one month of infection.
bBut absence of dysentery, and failure to find egrs in the
stoole, by no meane negativee eschistosomiasis. Thourh
egre can usually be found sponer or later, in not a few
cases repeated eearch has proved nerative even after
centrifugallieing the epecimens. These are cases of less
severe infection where, presumably, the parasltes are not
Present in the vning;the inteetinal walle in any great
number, but are located in the larger veins, as the
mesenteric, and consequently the ova pass, for the most
Part, to the liver. Thus a dlarnosie has pometimes to
be made fromw other data, and apart from the discovery of ova,

The splesn in these incipient cases is nearly always
somewhat enlarred.

The liver may be slirhtly enlarred, with a feelinpg
of weight and dlscomfort In the hepatic rerilon.

1/
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If the infection is not a heavy one, sand if the
patient does not expose himeelf to re-infection, the
body beccmes tolerant of the comparatively few puresites
present, und the symptonme gradually disappears
The experiences of cther physicione residing in the

i¢
Yang-tee valley coincide with Lanbert's. The latter ,

in & puper published in the "ransactlonn of the boclety
of "roplical iledicine in Noveubver 19011, cuotes fron &

letter which he had recelved from Nr. aird of lisnkow. In
his letter aird ventions two carens, Furcopeans, whoe had

recently nettled 1in lanicw. "Hoth went bathing in

shallow woter Pn the fleoded plain; both developed fever
about the swie time and were admitted into hoopitnl. |
ilood exanination showed o high eosinophilia in both,

which supgested o poseible infection with worms, and on
examlnation of the stoeols the egee of 1y Juponicun were

found abundantly »resent in both. (ne pntient vhowed

rome truneslient urticaria, but 1w cther showed none ot
jlany tine, The Pevor was of o swinging tyvpe, €6° to
100°F. in the norning, rising to 102 or 10:° or over,
towards evening, und .fter about o fortnight it declined

by lysis."

Thomeon telle of u party of twelve Toureigners who
went bathing in a shallow lalo near lNankow. 0f these
twelve men, three, not beling ewlnmers, epent thelr time

in the shullows near the bank, wading, dlpping, and

eplashing. "hese three subsecuently developed fever, '

ﬂagauhﬂ, and msloulee, “wo showed glant urtlicaria. All
ad
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had s pronounced ecsinephilian. “There was ¢ larpenent of)
both liver ahnd spleon. In ull three schistosone ova

were diescovered in the stoole,. “hrea others of the

party swan Trom thelr bout to the shore; and piddled a |
little in the shallows; and of these latter three, two |'
had fever wlth marked ecsinophiliam, 00" - 407; ths Ll‘tirﬂ:

had eoeinophllile without fever cr cther symptome. These
three shovwed ne ova in the stools, and tuXing their |
hiestory inlo account, and the faet that ther did not
revain long in the shallow water, mipght Justillably be

conpidered as cuses of sllipht Infectlon. The eix other |

"

bathere appeared to be unafTected; they ewan in the
deep water round about the boat and did not go in the
warnr shallow waters close to the wslore. |
In April 1612 Fleet-surseon :,.1'mﬂl'lﬂ'ttr-*:':1'.'Iithi:u deﬂcrihsjls
a case which came Into hls hands in London. The patient,
o Furcpean apged U4, who waa serving in a man=cof=-war up
the Yang=tee, while at llankow went hatlhing with four
cthers in o creekX con June 1liith, 1412, All were pub-
peq ently attacied with fever, three out of the Tlive no |
severely that they had to return to I .gland. In '
vepteuber the poatient showed o rmarked cosinorhilia, with
high total leucocyte count. “he red cells were dimin-

ished, The liver was ellipghtly enlorped. Larepe ova
I

containing living erbryos were found in hie pteolr. On
arrival in Fngland in Decenmber, wilx months after onset
of dlaease, he looked 111, felt weak, and was somewhat

emaclated. ‘There was sliight ocedema of the anllea.
Dwamdmatd om/
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Exanination of the a2tools revealed ova of 5. Japonicum.
The leucocytosia woae etlll present, and o differentisl ‘
count showed that the eosincphiles had reached o). ‘
Later, as the patient improved, the eosinophilla hecuane
leas nurked and the polymorphonuelears corresnondingly

roueg.

Yriting in the “"United “tutes Naval lMedical ulletin”
et

for January 1014, .',.u*::inf_-;“u ives an uccount of uweven
cases of schistosonliosis wirdch occurred on board the .
Us B« gun=boat "Cuircs" while anchored of f Yo-Chow wund
Changsha in the Iunun province, “he ship was at Yo-chow,
e heavily infécted locality, from July 17 - 11, 3010, |
Un arrival at thls pert orders ere piven that no swiriring
would be allowed. Cn the 1Zth, however, several of !'.hal
nen mannged to evade the medleal officer and went swim- |
ning in a pool near to the shore. On the lth three
men developed typlenl synuptone of ineiplemt cchistoso-
minsle. |

The ship went on to Changshn on the lith ol the next
day another clarvleetine swliming purty wos formed.
EFetween twenty-four and Torty-elpght hours afterwards a |
eecond proup of cases cone down with the characteristic
syrptons.

These cases ure of inportuance use showing that the
incubation perlo? is only from twenty-four te forty-eipht
hours, and not, as Lambert supposed, rone tﬁf'l P Tore
days. “his certainly ir more in accordance with what

one would expect under the circunatances.

Laning/
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Lanlng glves a full account of hls seven cases, and

the symptoms were much the same in all. 4 definite

atory of bathing in infected waters wan definitely
petablished in all. All had abdetinal pain, particularly

|
in the hepatic region. In the noraings his patients felt
|

fairly well, but in the latter part of the day they felt

eak, dizzy, and leverish. “he tenperature rose to
03°%F. in three of' the cucen, ieadache, couzsh and |
larrhoea were very coomonly PI‘B;’.{*H‘E. The urticarial |
sruption wae present in four cases. Fosinophilia was
resent In every cuve and averaged sbout 0O,  Ova were
ound in the stools in one case nresumably 12 daye, and ‘
in another 2% daye, after exposure t¢ infection. The |
Liver and spleen in these two cases were perceptibly

pnlarged three weeis aufter infection, when the eosino-

Ehilen had risen in the one case to 787 and in the other
© 68 "he liver was perceptibly enlarpged in Tour
capesd out of the seven, i nd the spleen in three cusnes, |

three weeis fron the begimning of the illness,

Thess are bul samples cf qulte a number of Toreign
‘

cases that have been infected by this blood-worm during

residence in Central China. '"hey represent the initlal

atages of the dlsease, and are met wlith commonly enouch

in Furopeans and Americans, but not in the Chinese, who

(o not come to hospital early enough to show the primary

lﬂ.l.gnn of infection. As a rule the natives will only

Eommlt the forelgn doctor when they are seriously i1l
nd/
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and incapacitated. In the case of the ““estern resident,

nedlcal assistance la swamoned early, and the patient

beling warned of the source of Infection avoids re-
infection, und after the preliminary reactlon of the
systen to the parasltes the body beecomes tolerant of
their presence, symptoms pgradually subside, the ecsin-

ophilia falls, und the patient ultlmately regaine good

health, though he nay be hurbouring a nmumber cof living
worms In hils portal syaten,

In the cuee of the Chinese coolle the matter is
very different. Doubtless he goes through the stages

which we have termed Incipient Schistosoulasis, but as

soon as he 1o fit, and probably long before he is Tit,
he is baok again at his eld oceupation, whether it he
Tishing in the creels or planting rice in the Tlooded

paddy-Tieldn. Conatantly wading in the contaninated

water ¢f his village he exposes himselfl to infection
over and over apalin. Thus it 1s that the very mmerous
cases ceen umong the Chineee are nearliy always cases of i
long-standing and cf heavy infeetion. Fven so, some |
are much heavier than others, and the signe and vymplons
of the dinease will vary mccordingly. Indeed, the
¢linical picture waries within somewhat wide limits, :mﬂl
depend not only upon the depree of infection suntained |
by the pntient, but also (becuuse the patholoplcal
changes are progressive) upon the gtege in the history of
the troublie which the patient Nas reached. Thus, in a |

Tairly recent though heavily infected case, there may be|
an/
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an enormously enlarged smooth liver, the resmit of in- ‘
Tlammatory hyperplusia of the interlobulur conmective |
tiseue, but, ar vet, no ascites. i the case progresces;

however, the liver shrinke again owing to formation and

contraction of the fibrous tlssue, and the organ prm:entia
the physical signe of a small, hard, nodular, and
cirrhotic liver. 4ap the changee in the orpan becore |
sufficlently advanced, and the portal termilnals become ‘
more and more blocked with ova, fiuld makes its “PPeLr-
ance within the perdtoneal eavity, the ascites ultinately

progreazing to the mont extreme and diatreasing stugesn.

There are other atypical and wmesusl cases which
are occasionally to be met with among the Chinese, and
&n account of this dlsease would not be complete without
some reference being nmude tc thease cases. In scme in- |
rtunces nelther the liver nor the spleen may show any
apprecliable cnlargenent or tenderness,; or any other ‘
change,  There may Le no dysentery, stools may be
Talrly regulor, ond ova dAifficult to ercounter owing to |
thelr mpersity. One pay full entirely to find epps ini
the Taeces und the dismgnosis has to be made upcn cther |
grounds; notably the lLiigh grode of eoalnophilia. "hasa
are cases of compuratively slight infection hut of long |
duration, casee which, contrary to the rule, have not
perhaps been rmoh exposned to infaction and whic have cone
to hospital for other conditions altegether. They nore
nearly approach the type of cuse met with in Toreigners

after/
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after the lapse of an Interval of tine.

.

Tsuchiya'“" layr strsgs on the stunting of the '
physical developnent in thone cases where the dlsense is
contracted early in 1ife. Gach patients Tall teo at.'l:.a.irq;
naturity of stature, and are frequently ridserubly unlier—-;
8ized. They schow plain evidences of malmutrition and |
anaenia, and are greatly lacking in funeticnal asetivity
and in bedily energy. In the later etuges the atruct- |
ure of' the chest-wall undergoes changes. Owing to the
enlargonent of the liver and sapleen and the preatly dis-
tended belly, the lower costal cartilapes are widened
out, so that they form a very cobtuse angle vhere they
meet together in the nld-line, and run nearly horizontal..
The elrcunference of the lower half of the chest cuvity
is considerably increesed, ILongltudinally the cavity |
1o nueh shortened; but widened transversely, the nmore
8¢ the nearer cne pgets te the diaphragn. “he Tunciiong
of both heart and lunge may be serliously inmpaired by
the upward pressure caused by excess of fluid in the
peritoneal cavity. “here mny alno be compression of
the inferior vena ca¥va cousing cedema of the lower half
of the body.

un account of tho portal obstruction we get a con-
pensatory dilatation of the venous collaterals of the
abdominal wall, but this is not so marked as in cther
cases of hepatic clrrhosis.

Chronic venous congestion may give rise to

haemorrhage/
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haenorrhage into the stomach and haenstenmesis as in Lhe
case of Teuchiya's which we have recorded. but it is
not a frequent complication. |
Jaundlice, caused by fibrous compression of the bile

ducts, is seldom met with, the cirrhosis being in the |

wain perd-vascular, |

‘he nervous system Is not, as a rule, appreclably
invelved in schistosomiasis, apart from the general
weakneas, which nay be extreme, and which I think is in
a large measure referable to the anmenie and toxaenic |
state of the blood. loughton has, in the earlier ;.',tu.,{gﬁlh
frequently found the Imes~jerk much exagrerated.s In
late cases 1 huve sometimes found the contrary cmn'iition%
the patellar reoflex being wueually siugsish. .

Although certuin cases huve been reported which
exhlbited brain eymptems and in which poet-mortem exam-
inaticn aftervards revealed cortical und other lesions
contalning w«chistosone ova,; such casen are cartulnly very
raro.

I -;ht.nn‘;? mentions the occanicnul incidence of
cases showlng a hiph degree of woeinophilia ond cersbral
symptoms, but, though the anssociation is ougpestive, a
relationship cainot be said to be proved between the

tremnatode infection and the ecerebrel conditicn.

tapes of achistosomlasis Japonica are, as I have
already indlcated, extrermelv nunerous anony, the Chinese
living in endemlec localitiles. “hey conform, for the

moat/
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moat part, to one maln claseical type, and are readily
Alugnosed by phyeiclans who 'ave become furillar with |
the clinical manifestations of infection by this r,mxinwi:
paraslte. I rect}gniﬂar‘.'my firet case in Hovember 1007; .
others followed, and I was able 1o make u careful study
of the clinical features of the disease. 4s very little
was inowm, at that time, of the symptonatology of the !
affection I wrote a paper on the subject which was pub-
lished in London in arch lﬁﬂﬁh, and which representa,

8¢ far as I anm aware, the first full cceount {in the
Engliﬂh language) of the signa and symptons of Aslatie
echistosomiaslia, It will not be neceasary for me to
repeat what I recorded in the paper referred tc, as the
polnts have already been brought out in the present
Thesls. I will here pive only the swimary with which
I concluded py remaris on the e¢linicul asnects prm-m:'it.cadl

by my putients,

cudiarary of the OCirqna and Symptonn. ,

(1) istory of fever.

(2) iliastory of dymentery.

(Z)  Abatement of dysenteric symptoms, but in their
place an irreg;ﬁlar dlarrhoea, showing o larpe anount
of undigented food, and a 1ittle Blood-stuinsd mucus.

(4) Hicroseopic examination of the Tasces s and onpecially
of the bloed-stained mucus, reveals cva of Schistesoma
Japonicwun,

(6) iarked dyspeptic symnioms.
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(6) Enlargement and may be tendernsss of liver and ppleen.
(7) 4scites, and other signs of portul obetructicn.
(G) Lisetless, wearijed expression. i
(¢) Extreme weakness, lassitude, and dispineiination
(even inability) for physical or mental efTort.
(10) Halmutrition,
(11} “emperature subnermal during the day, but nleep ia
dlsturived by fgver and restliesameoss.

(12) daried ecsinophilia.

Fhe 1lst conjures up the clinieal pieture nrasgnted |
by a large number of thsse eanes, and there is 1ittle to
add to it. It may be taken to represent "o tuype case®
of faulrly heavy infection in e Chincoe. It is not,
however, complete without qualifying remarie, for, us
alroady stated; the pleture shows variations according to
the degree and duration of infection. "he wbove renre-
sonts commenly met with severe infecticons at a Tfairly

advanced stage, but not so late as when the liver shrinks

and sacltes becones extrere.

i
L

Laning has attenpted to divide the progresn of thel
Iﬂiﬁﬂuﬂﬂ into "three stages", though, of course, anv hard
[end faet diviedon of this Xind vust, in the nature of

.
the cave, be purelv arbltrary. It im,; however; not withe-
out interest, and I reproduce it here as it perves to
bring cut the muin features presented by patients at
differont stages of their clinical hietory.

(1) ZIhe tial wtnpe, marked by a high aftornoon
temperature/
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temperature; lasting from three to six weelts; cou-

paratively slow puloe; cedemagand urticarias, with |
evanescent areas of pulmonary dulliness; cough; ;minﬁl
in the abdemen; dlarrhcea; ecsinophilia. Cva may }

(2) Zhe seecgnd stgge 1s maried by an enlurged iiver and

appear in the stools about the third weel.

spleen; 1loss of welght; Arrepular fever; pronounced
eosinophilia and some wnaenia; wand the pansage, with |
more or less tenecenmus, of blcml—-ﬁtx-e:u.‘-;ﬂﬁ mucus contnlrn-
ing the ova of the varassite. Thias atups lants, |

roughly, Trom three tc five years, (varying acm.niinggi

to the severity of the infection), befcore the third

Ht:],ge suporvenas. I

(ifereign patients, because they ure warned and aveid

re~infection, ususlly recover after come montha in this |
stage. “he fever, evsincphilia, anl other troubles
gradually dlsappear. But it is for different with the
Chinese who, in thelr dailly work, are bheing continmally
re-infecied. In then the diseuse progrecees to its
tervinel stoge.)

(5) Zhe third stupme Lo mariced by « eirrhetic Lliver,

sonetimes enlarged, but later still shrunicen; wscites;
ocedenatcus extremitles; nuried enaciation: ancenia
and preat weakness; an irreguler diarrhoea with
exacerbations of dysenteric symptoms; ova in the
stools; ecsinophilia; ruch restlessness und may be
Tever at nighta. “he ascites and other symptonms

becouse aggravated to the most extreme and distressing
1inmits/
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1imite, and the patlent ultirately ddes from exhausticn
cr he is cut off by some in'ter*aurrent terminal in-
Tecticn, |

|
We muet, of course, regard these "etages" as an |

expresaion of the peint which han been reached by the |
patient in the pathology of the alfecticn. 'e have firqlrt.
the satage of invasion, coming on almest immediately Rf'bl“!"
infection, when great mumbers of living embryos are find-+
ing their way through the skin., into the lymphaties, u.nd!
gensral ciroulstion, and crowding into the liver; fron |
thenos malking their way into the r--::-r'tui venous sveten, |
and begimning to lay thelr epgs. This atage ie char-
actorised by pronounced systemic reaetion to the invasion
of the parasite, vhich is shown by febrile disturbance,
remarkably high ecsinophilla, an urtlearial eruption -
and with all the symptous we asaceiate with incipient
schistosonmlasle, The texin iilherated by the parasite
results aleo, after scme three weeks, Iin Inflamatory |
hyperplasia of the connectivre tissue, and in enlarpenent
und tendermess of the liver and spleen.

Ae the ileesne piogresses and the rathological
leslons become more severe, the c¢linical eigne will
indicnte the changes that are going on within. oOn
aceount of the progressive changee taking plece in the
liver, the depositicn therein of crowds of ova, amul the
foruation of fibrous tinssue, the smymptous becone largely
those of portal obstruction. Chronie vencus congestion
of/
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of npleen, stomach, and intestines supervenes, with
|
chronde gastric catarrh and dyapeptic trouble, irrepular

dlarrhoea, goneral mslmitrition, and wesinese. Ova alseq
eettle, as we have reen, in the messntarie glands and

intestinal walls, resulting in uleeration of patchen of

the mucous nmembrane of the large bowels and dysenteric
eynplcms becone naried.

8till later; as a resuld of the blookins of the

termdnonle of the portul veln by ova-enboll, :nd contraot-

lon of the fibrous tiseue,; ascites nakes ite anmenrance
] FL

and is preogressive.

Later otlll, warkedi comtraction of the fibrous
tiscue in the liver talkes place, we yet a haxnd, {!?:!‘:'.L"ﬂf—llri;
cirrhotic crgan, effectually daming bacik the nortal I
current, and, as a consecuence, the abdousn gote snor- |
mously disterded ';-i't.h nacitic fluld rendering the vintimi
abeciutely helpless; mutrition folls;: wasting bocones
extreve; and, the vital funetions rmmnings out, the

patient succurba in &« stats cf complete sxlisustion.

Sefore leaving this seotion on the olinipul aspects
of aAsiatiec Echlstosomlasis I should like to call attention
to o peculiar feature of the diseuse that I have nnticedi
in well-advanced cases, especislly in those cepes where
diarrheea and dysentery are prominent symptoms. "he
point to which I refer ls the maried improvement which
taikes pluce in the patlent's condition during the Winter

months. Throughout the cold season, fron totcher to
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diarch, he enjoye wmuch better hcalth, but when the Epring
end early Swmier come on there is a decided relupse, the
dysentery returning with all its old virulence, bloody
omucold stools being apgain passed with great Trenuency
and with wuch straining and nain., “his apparently
happene independently of any re-infection, Tor it ﬁturt.ﬂr
early, il.e. before the patient returns to hie rice-fields,
or haes bogln again, in the courne of his avocations, to
wade 1In infected waters. |
1 can only nccount for this on the assumption that
in the warm Spring menthe there is renewed wotivity on
the puri of the parunite, egps wvre upain petlvely ex-
t ruded, and these, deposited in the tlsesuer of the
intestinal wall in ever-inereasing mumbers und in the
manner olready deseribed, result in o recrudescence of |
the dysentery. It seems tp me that this is entirely in
accordance with what we might expeet if we coneider the
aduertion Tron the point of view of the parusite's
economy . EgEe are not lald by the worm and passed out |
via the intestinal canal of the host in any great mumbers
during the Winter morithe, for such epgps would be doored
to perish. “hey could not possibly survive the low
tenmperaturea obtaining at that tine of ihe vear; for
even in Central China and Japan the temperature during the
Winter months frequently fulls %o Treering noint, uwnhd
often 1s conelderably below this. The parasite reserves

i1te reproductive energles until the warm nonths of the

vear/
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Jear ocome round agaln, when its ova, paseing out of the

hoat . in prodigious mumbors, and reaching ﬂ-‘:‘ute::' ut the
required temperature, may find opportunity for further
developnent.,  Under suitable conditions the mirwscidia |
readlly hatch out and talke the firet oppertunity of
effecting an entrance into man, their definitive host. |
In this way,in the intereats of its owm econony, the

Parasite safepuards the propugation of its sneclee.

ZHE BLOOD,.

An account of the c¢linical features of Asiutic
fehistosontianis would not be conpleis without reference |
belng nade to the conditicn of the blood.

It has already been made clear that this purasitic [
worn tases up its abode in the veins of the portal '
Byoter. “hle hus been proved beyond any runner of
doubt, for poat-morten exwninutions have demonatrated |
theu in grest mumbers in the portal tributaries, A8
the ndult vorme do not leave the blood-veszels, but live
pervanently in them, they must derive thelr nourichrent
Trom the blood lteelf, “he ingosticn by the parasite |
o' the blood of ite hoet necessurily invelves u mechun- |
leal dertruetion of blood=-cella, and thls can be on no |
Briall acale when we remember that there may be noany
thousands of worne present. This plone is rufficient
to account, in purt at any rate, for the anaeria, cnd
for the deficient number of red cells found upen exXei-
ination of the blood. doth the reda and the whites are

Aimind shed/
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diminiched in nurber.

There can be little doubt, also, that in addition |
to destroying the healthy blood celis, and returning |
excorementiticas matter, the parasites secrete a toxin,
which velng conetintly elaborated and supplied to the
blood keepe 1t in a perpetunlly noisoned condition. I‘L_
la thls toxaenia which, I believe, is responslble, mnon{;!
other troubles, for the lassitude and wealmess, the '.l"wré.'r:lr"
and maladse, und which determines the early eplenie and i
hepatlie enlargenont, “he swelling of the liver and |
spleon become noticeuble about the third week after
infection, when the purunite has grown to the uﬂult Htu.;_;t:‘jh
and the toxine hove acoumulated in sufficient p::l-men't.a'-nﬂ
ion to produce thie change. In other words, the cevere
toxaenla causes an inflamuatory hyperplasia of the
connective tissue of these orpune. I think the early
enlargenent of liver and spleen must be accounted for in
thie way, Tor there has been no time for any t;x;aat depos-
itlon of ova, which, by irritation, could produce so
rapid an hypertrophy. Apain, the gpleen frequently
partakes in thls enlurgerment, even thourh no epge are .
d&:mnitm’t therelin. I eay thle ne repurds the initiul
enlurgenont. Luter, the crowde of ova depoerited in the
portal terminale of the liver result in a peri-voscular

cirrhosie of the crgun. lateurada, apperently, iv of

the opinicn that the hepatic chunges ure due entirely to

the irritation produced by the ova. On the other hand,

Phalen/
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Phalen and Niecheols auzeribe the cirrhotic condition, heth
early and late, to the toxins liberated by the parasite;

thus wsaidng it analogous to the patholoical changes

produced by other poisons, such as alcchol, where also wr
get first a hypertrophie to be followed later by a coarse
etrophie cirrhosis,

“he Led celis are fount to be diminished in mmber:
the average may be taken as C#000,000 or U,H00,000 per |

C o[l

The ihite cella at Tirst chov some increase, but .
later there is a reducticn, whieh ie mainly in the poly-

pnorpho-nmiclear leucocyten. “he total mmber of white

Cells may be found to be about 6,000 per c.iit. Thie |
Alnimution In the polymorpho-nuelears nresurinbly ll:ﬁﬁ'-fiEHHi
the defensive power of the body oguinet infective r.f-,nmn|
organlsug; and; indeed, we Tind thepe petlients noke i
very bad caves for any idnd of surgical precedure.

The mort characteristic change in the blood, hﬂw&vﬁf’,
ie the pronounced eosinopl 11lia. A percentuge incrouse
in the number of ecalnophile leucoeytes is, of course, |
very constantly found. in the blood in other helninthic
infeetiona. "Meluinthlasin 15, above all”, as ".'einhﬂrgi
| ®ays, "an intoxlcation. « « « .+ . produced by the taxie |
producte which the parasite recretes”, nnd this change
in the blood which we term "ecainophilia® is, 1t veens
te ne, brought about by the action of the verminous
toxin on the blocd-foming organs. It re rerente the

reaction of the blood to the toxin. Thus we pet this
blood/ .
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blocd-change in all worn infectiona, (ae well as in sone
other impure bloocd conditione), but the change would seem
to be peculliarly paried and persistent in schistosoninsle,

I have eseen 1t suggested that the higher the n:a\c,-rsi\"m:n--I

rhilia the more intence ies the infeection by 5. juponinumﬁ

but I am by no means epatiasfled that thin 1ls the case. A
high eceinophiiia may indicate a high depree of infactic?,
but, to vy nind, it io to be taken rather as an index of |
the blocd-reacticn. The patlient's susceptibility wnd |
powers of resistance have to be tulen into account. &
'vigorous reaction, with a high eosinophilia, indicatee

the high reelsting powers of the pantient, ruther than

an exactly ccrresponilng degree of infection; though it
nay be true, in the pain, that a high degree of infection
will generally stimulate a high resietance.

Fut that this 1s not always e¢ is shown by the faot
that the depgree of ecelnophills will vary coneiderably

in the rane pntient at AifTerent timee: and pleo, in

long-atanding severe ceases whlch are approaching thelr

end, the patient's resletance tc the toxin nay break dnén-

llg oun no longer put up any fight agalnst the eneny. |
This ie shown by & fallure in the blood-reaction, and |

disappearance of the ecsinophilia. It is of ominous |

portent and leads up tc a Tatal lasue, |

R = et F
In a paper on inxylostomiaais, Sryson ™ ; who has

had considerable experience of this dlsease in the |
Chinese province of [ionan, says "Fosinophilia ls nearly |

always maried. A point with regard to ecsinophilia in
*hia
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thie diseuse ehculd be mentioned. lecently a niner riiaﬁ*!l
of ankyloetomiasls in hospital. The eosinophilia wan
427 in July laet, when hoe refused treatment, but on his
return on Jecenbver l4th, (the day wefcre his death), the
eosinophilia hud vanished. + &+ « + . + A low wosino-
phillia in :wn advanced stage of the disease 1a of bad |
progucestic import."

I have oeen the same thing in schilstosomianis |
Japonicas In a bad case of this infection that wae |
nearing his end in my hoepital, a differentlal blocd-count
showed (47 polymorphomicleny leucoertes, and <6 of |
lymphoeytes; no large mononmticlears, and, strange to :"-r&.:,*;
not a single eowinophile leucccvte; showing that the |
patient's resistance to the veruinouo toxin had cempletely
broien down.

e Tind an Interesting parallel to this in some |
nicro~-crganismal infectlions, as, Tor example, in Miminab-
ing cases of pneunonia, wheres a fallure in the blood-
reaction, as evidenced by un abeence of polynorphonucleal
leuccocytosis, indicates a very low ntate of resistance ohn
the purt cf the patient.

In Ineipilent fohlstoeoniusie, we the toxins increase
in concentration, the reaction of resistunce alvo becones
more nuried, and we pet s praduelly inereseling oceinophilic.
This may reach a vory high 1imit, ne in one of Laning's |
cases, where, three weels after infeetion, it had reached
62%.  The eosinophilla remains at a high level for a

long time, may be for many monthe, and then gradually
comes
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comes down aw the patient improves, or as a chronie, und|
pmeore or lees tolerant, condition is estublished.

In Hovenber 1612 Hansatt-ﬂmith?h published in .
tabular form his observations on the blood of a case of
Bchistosominsls which came under his care. The (lscuse
had been contracted near lankow, in the Yang-tse valley,
in June 1%11, and the patient had had tc return tc Inglahd.

ile snteadlly inmproved, and cne year after the onset he wap

| ]

|Poly- |Large | - |
morpho- mone- Lyupho- Foslino=-
| TMC.Ls  MiCslLe oytes. phllea.

_apparently well.

In Geptember 1811 his | '
bleood count chowed =gt 127 147 T
In Dee, 1511 ¢ H 20 7 14 re
In Feb. 1610 *  ® %1 & o | 18 a |
L
= ] | i L 1

In July 1912 hie eosinophile count had come down 1o
50, and the patient was feeling cuite well. Doubtless
the eceinophile count would come dovm still lower, but |
the faot that it was 8till as hipgh ne 0067 over a year
after infection showed that the patient was still react-
ing to the toxin prﬁQHﬁed by the Iiving worms in his |
portal system, althouzh he had become accustoned to their
presence, tolerance hod become eetablished, and the
patient was "Teeling culte well".

This may be taken ae fairly typical of the differ-
ential blood-count in Incinient schistosomlasies. In
those cases which go on to the severs later stages of

the disease, the ecalnophilia usually conmes down astill

lower/
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lower, und then renains fairly constant. “alking two

hronle cases;, with livere enluarpged to a handabreadth
nd more below the covtul murgin, and abdomens distended

ith asclitle fluid, I found the blood counte as followajg-

—

TR0 _years duration. | Case 2. Five years durﬁiiﬁﬂﬁ

Cape 1 ¥

‘olymorphonuclear L. Gl% | Pelymorphonuclear L. 627,

arge Hononmuclear L. 1g7, Large lonomuclear L. 127, |

yuphocytes 77+ | Lymphoeyten parl.

‘osinophile L. 1¢7. |Rosinophlle L. L1755,

e ———————— R — ]

If we judge of the condition of the blood enly from

an enuneration of the blood cells enul the percentuge of
haenmoglebin present, the degree of anuenia, though wlwiye)
present to a greuter or less extent, would apnear,; fre-
Cuently, not tc be anything very marked. In lloughton'se
cases he found the average percentage of huemoglobin to
be about GG. The red-cells vary, being frequently
between three und four willions per c.rine. The total
number of white cells, in uncomplicated cases, is often |

below the normsl muber, butl here aain one cammot epeak

with any certalnty or Ffermulate any 7ixed rule. In
cassett-tnith'e ocase, nentioned above, the white cells
rene Trom 18,000 per c.rine in September 16311 to 26,000
in February 1612, and no explanation is given of th'an
leucocytoais. It wan apparently incident to the infecticn.
“he degree of anaemia, therefore, as estimted by

the haerocytometer and huemoglobincreter would not HDpPOnry

to be of any great noment. I feel, however; that the
results/
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resulte which we obtain with theae instruments; though ‘
they may accurately deterrine the tetal nmumber of red |
cells and the percentage cf haenmoglobin; do not pive us |
o true ldea of the impoverlshed state of the blood In

other respectes,; cor the extent to which it is polsoned by
the effete products of the parasite. & have no nclen-~ |
tific means by which we can eatimate the depgree of

toxlcity of the blood, and can only say that this toxaenia

shows itself in a pecullar middiness of the complexion

which is charscteristic of these patients, and which is, |

in itself, hipghly sugprestive of a very inpure condltion
of the bleood.

Schistoscmiasie in /inimals. |

cchistosonlianle is a very common diseare :unong the

cats aﬂﬂ'-ir_\gﬂ, and other domestlic animals, ©f endenic

el

areas. Lambert  states that the foreign sporting dngn!
peinters; retrievers, etc.; are all, without exception,
infected; hlouee dogs vhich do not go into the water
escape infection. The disease in dogas lusls several
years, with periode of lmprovement during the Winter |
BOANON. The symptoms are those of dysentery - frequent
passage of bloody mucus - with ruch straining, but no
ascites, Lanbert mentione a previcusly uninfected |
pointer bitch which developed high fever ant passed
bloody stoole crowded with egps of 0. Joponicun s1ix
weekn after her first contact with infected water in the
relphbourhcod of ilukiang.

Post-norten,/
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Post-mortem examinations on infected dogs, conducted
by Lambert and lloughton, revealed pathologlcal changes |
similar to those found in human heinga. ‘There was sone I
chronic peritonitis, great thickening of the ccate of the
large bowel, and enlargement of the mesenteriec lymphatic |
glands. The worms were found only in the portal and

mesenteric veins, not in the arterles, and not in any I

te ﬂohgula,t.ﬂ, munbers of perfect specinmens of the worm |
|

other velns. 3y killing a dog with chleoroform and

opening 1% up immedintely, before the blood hud had time

were removed from the mesenteric veins inte nornal saling
Egge were found in large mimbers in the subrmicosa of t.hT
larpe intestlne, and in the nesenteriec glunds.

(I have pleasurs in subnitting with thie Theais a
epecimen palr of adult male and fernule paranites which
lloughton was good enough to send ne.)

Tmchiya“

aloo published some notes on post-nortom
exaninations which he made on dogs and cats. In some |
inntances cats were chlorofeormed, and abdoninal section
then performed; In order tc obtaln the worme allve.

In the portal and mesgnterie voine Teuchliya cculd discern
the wriggling movenments of inmmerable paracites. "i:eulls-
are readily found AT the seotic be undertaien ut an ncute
stage of the disease; but if the case ie one of long-
atanding the worme are not diecovered so eupily. Ho
trace of worms could be Tound in vessels other than those
el the portal systen.

The llver was enlarged iIn all cases, and its surface
rourhened /
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roughened by tubercles, which, hovever, were not so large
as those found in men. The organ was hard on sectlion |I
and showed nodes of connective tissue, especially in the
neighbourhood of branches " the portal veln. |

The gpleen wae generally romewhat enlarged and h;-..rd,:
and of a dark brownm colour. The cansule and cut-rection
showed no change.

The larpge intestine showed on ite sercus rurface,
especlally along the mcsenteries attachment, o muber of
greyish-brown tubercies, about the size of a bean. "he
micosa presented many greenish spots, but no tubercles.
No changes In the small intestine.

The gesenteric Iymphatic plands were enlarged and

hard and showed white areas on cut section.

The xidneys and bladder were healthy andl showed ne
change.

diereoscopie exudnation,

|

|
Liver. “he interlobular connective tisesue was increaved
generally, with special proliferation around the portal

veln branches, »¢ as to ceclude many charmels. In this

|
proliferated connective tissue "suchlya found round-

¢elled Infiltration and eggs. In ull cases where eppe
were present tlesue hyperplasla had developed and con-
pequently vessels had become cecluded. *I wap not able?,
Tsuchiya says, "to demonatrate clearly the conmection |
between veanel lumen and egge, but the eggs rust bo en-

tombed in portal vein branches, and there are pigment

.{;I‘Bm;"llaﬂ ncattered round about them.” Single opgpa
were,
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were seen introduced into caplllaries in an enmbolic

mammer; and epge were also found In the blood of the '
portal vein trunk.

tpleen. The epleen sectiona showed proliferation cof
connective tiseue. "he Tolliclea had decreased or

entirely disappeared,
In the Jesenteric plande mumerous sgps were 1o be found,|

purtly isolated und purtly in erowds with round-celled
infiltration round about. Oversrowth of fibrous tissuel

had developed, as in the liver.

Intestine. Gva were found in the intestinal micosa,
and subliucosa.. "fnee I found sone relatively enall

egge; the contents of which were pramular, and whiech wert

e )

grouped 1n clusters or formed a long row. Found abhout

I noticed round-celled infiltration, with fresh haencr— |
riage. “he other epgge contained enbryos and these had |
ceused proliferation of the connective tissue in the l
neighbourheoed, At one place I found the muacular layers
of the intestinal wall forced apart by ccowmlations of |

|
B B The “eumall egge, with pranular contents" to

which Teuchiya referd were evidently sinilar tc the t:nea.i
which I found and have figured and described. as
previocusly stated, I ta-n..‘:ﬂ these t¢ be unfertilized ova
which have prevaturely ex:m\pad from the female vweim.
From this account of Schistosomiasis in cats and
dogs it will be seen that the diseanse is very much the

same in the domestic animals as it is in the lawan heing.

In the latter, however, ascites ir a very frecuent
naaommaniment /
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acoonpanlment of the trouble but neot in the former.
Thomeon, writing to me on thie peoint, says "I have known|
of doge which have suffered reverely for years, but huve
never xnown of one to have develcped ascites, but, on the
contrury, the abdomen becomes more and nore retracted;
dogs, however, are o¢ a rule destroyed when dycentery
and diarrhoea becone po vevere that sheooting becomes nore

merciful than further attempts at treatuent.”

DIAGROEIS.

The dlagnosis of Asiatic schistosconmiasis, though ‘
usually unattended by Aifficulty, may at times be very
obscure, especlally for medical men but recently urrivﬁi
in the Faat. Yo cne wnaeccustoned to them,; the ﬂ;rmlr-tl:mlJ
of early sachistoesonmlacls are extrenely puzzling. "he ‘
rise of temperature, with the respiratory phenomensa,
areas of dullness, etc., nay excite a suspicion of |
pneunonia; or the night-fever, followed by sweating,
and the cough may lead to a dlagnosls of pulmonary
tuberculoeis. More'likely, because the aigns and |
symptome ure not sufficiently definite; the pructitinnef
ie not antinfied that it is either the one or the other|
of the above conditions, and he arrives at the nuncluﬁién
that he must be dealing with a case of influenza. On,
on account of the dlarrhoea and the awinging temperature,

he nay suspect  the case to be one of typholid fever. "he

importance/
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importance of ex.uining both the blood and the faeces does
not oceur t¢ him, Wore he to do so a flood of lipght

would 1llumine the obscure problem. In making a differ-

ential blood-count he would certainly find a very high
degree of eoeinophilia, which alome would point, in no
uncertain mammer, to the possibllity that his patient's
illness wan In the nature of a vemminous infection. Ha:

would then go on to examine the stools microsecpically,

and 1f the sicikneess had lasted Tor two or rore weealks,

there Is, even at this early stage, quite a possibility

that he would encounter the ova of the parasite. This
would of course settle the dlagnosis, but even without {

finding ova, the eosinophilia, if it could not be HGGOUHJE&
for by the preeence of other parasites, or in any cother |
way, would certalinly, .nd that very clearly, indlcate thé
nature of the troiible. Even though the c¢linical nmoani-

fentatione of incipient schistoeoniasis are by no weans

constant, the presence of a high grade of ecsinophilia,
say Trom 25° to {07, combined with a history of wading, |

or bathing, in the waters of an endemic area, and

renlttent fever, would he sufficient to make the dlagnosis
practically certain. On thls elinical tripod a dlapnosis

of infection by £. faponicum may be made with econfidence.

In later stages of the disense the disgnorls can
usually be made without diffliculty. he history of the |
patient, the enlurgement of liver and npleen, dysenteric
troubles,; chronic dyspepeils, apcltes, wealnese and

malnutrition/
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malnutrition are all very suggestive, and cme's nunpiaimﬁs
becoms confirmed and the diagnosis indisputably eatabliish-
ed on finding the characterintic ova in the stools.

There is, however, quite an appreciable rercentage

of cases that are not so readily recognised. "These are

the wusual and atypleal canes. We have, for example,

cases which show only a splonic enlarsmement. There may

be no enlargement of the liver, ascltes, or bloody
fdtools. ﬁuch cunen may be difficult to distinguish
Trom cther and tetally different cenditions, us malarial |
cachexia or iala-azar. “he history, too, and the ‘
appearance of the patient, may be risleading and sug-
gestive of the latter maladies. On examining the ntonl%
micrcscopically no ova may be discovered. "This is not .
1nrrequently the case, for if thers 18 no breazing doewm

of' the mucoun wembréna of the bowel the egge do not reach
the lumen of the gut. It ic in such cases as these that
La picroseopieal examination of a blood-smear will be of
ithe preatest service in clearing up the difficulty. Fcuib-
ophllia of over 107 is very sugpestive of . Japonicun |
infection, and if the dAifferential count should show that|
frou 267 to 50" or nmore of the leucocytes are of the
@oalnophilic variety, the dlagnosls will, in the gZreat
ajority of instances, be established. |
The diagnosis may sometimes have to be made Trom thel
coeinophillia alone, and this would appear to be easpecially
BO in comparatively mild infections of long duration,

other/
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other signe being wanting. If, however, the stcols be

patiently and persietently examined, and ssdimentation

methols euployed, odd ova will frequently be (discovered

end the dlagnesis will become perfectly clear. |
There are one or twe conditionas with which advancsd
schistcpomianis may be confounded for a time, tiua re-
quiring o litte care in the differential diagnownis. '
These arei-

(a) _Splenic anasemila,

In thie disease we get a much more profound angesinia
than that met with in Schistosomiaris. “The aplesn is |
narkedly enlurged, but the liver usually cnly moderately
80; thus differing from schistosomiasia, in which,
though the spleen is frequently hyportrophied, it is the

liver that bears the brunt of the Jdinease, and which

showe the most constant and marked enlargement. Later,
when cirrheoals of the liver supervenes upen splenic
anaerila, and we get the condition ¥nown us Hanti's dis- |
easd, with ascites, the diagnosls may bo still nore
Aifficult; but, even sc, the practiticner will find I
hie preatest help in 'G:‘Jﬂmlm cases in an exaninatlon of |
the blood. ine blocod 1n splenic anaemla shows o iuch |
greater loss both of red cells and ¢f huemoglobin, and
there 1s, of course, no cosinophilia. |
(b) Hala-azar. |
In Xala-azar the signe and symptoms may very

closely resemble thoee of Asiatic sehlstosomiasis. ‘

liare ?ga.in We have splenomepnly, shaenin, and lrregular
fever



N L- *. -
¥ L I -.-.:'I::;L' . )
--:H:_'-.;' :.i_. !ﬂﬂ#_}' = ¢

i - i B X o+ e
/ & r i !‘l )
- L s L
' =

PR LRI [T TS W L rTJ- -w. ﬁ.'.'a".-} '-'B‘t'.“f.ii‘ -

5 - u III
Sk bk e : L,

g, b kg m,u?,a; Irﬁﬁl t' ‘

1 . 1]

'_:: -:_ P el o -‘-I'l_';"_-c; & .-* n g™ § 1.-.?#‘;{; W{Tﬂ:&" e ;". .
; ,i‘ 5

-
# _. . "
- 1 . N - % £ o
13 Fal
e

o5

R '-“u . o

I .1‘& e ?'n'-";':' et .?. 2 .r.. 1’.1.==J\ .rdl -

I AT N -J.;' TN . l-‘r t'
L T S
8 I

Bartat & Hhal® L;..*. anrml. ‘IH!.L-.:.";

%200 e ‘w.&- (Y rlh-.*w .t":.-u'wF'

#
[

) R PAND § VR m~JJa=‘-..- mj,'r w";

L L 5 L : ..l L}
ol 8 L { i-‘mgﬂ 1-5}&

-.'|—'

i J,;.:.- i..'ﬁ]lf G#‘Hﬂ.&rtfl-.ﬁ;{ I_“I

H-"

piu-m:i‘ n-.: n- . .'*



140
118.

fever., The liver may be enlurged, or it way be shrunk
and cirrhotiec, causing ascites, ut the blocd-plceture
will be different and will be sufficient to diatinguieh
the two conditions, in Hala-aZar I have always Tound
& Vory mariked leuccpenia, o relative large nononuclear
inerease, and polymorpho-ruclear decrease. “here 1s no
aﬁainophilia,'ﬂuch as one Tinds In achlatosomiasis,
though there nay be a low prads of eoginophillia due to
cther verninous parusites. in order to make surea of
the diagnosls in cases of Hala-azar I have beon accustomed

to resort to splenic puncture, and have, as a rule, ex-

| perienced no difficulty in demonstrating the Leishnman-

donovan body.

(e) In other conditions which nay simulate schistogo-

niasie, as chropic melarig with large spleen, or in
cirrhosias of liver of other oripgin, the same test will

always be at the practiticner's command, nanely, the

microscoplcal exanination of the blood. The blood in a

malarial pantient will, of course, show its own cluwwnges, |
|
as againet those we find in schletosonisels. BEven i no
parasites are encountered in the peripheral blood, the |

g laree
resence of plgiment or the hi norcentupe c-? Beno-
p p' £3 2 r:' £

muclear leucceytes, willl mule it u comparatively simple
matter t¢ reccghise caces of nmalarial infection.

The diagnosle of Aslatic Cchictosomiasis ‘e, I i
repeat, unattended by difficulty in the preat unnjority |
of' caves. Uccasicnally the practitioner muy meet with

a casé which does not present the usual signs and
symptoms,/
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pymptoms, and which, at firet, nay be chbecure and present

a8 littie difficulty, and 1t is on this account that I

have made the above remeris regarding the conditions wit

which the dlesease 1s moet likely to be confoumded.

L PROGROSIE, ‘

the
In the case cn:l'? Chinese boutman or farmer the

prognonis ir decidedly bad., lle ia, in all probability,

slready very heavily infected belcre nresenting himself
for treatment, and in any case, from the nature of hip
occupation; he in liable to be re-infscted over and ovﬂﬁ
ugadne In auch a case the diseanns steadily ﬂrﬂgrﬂﬂﬂﬁﬂ‘
to a fatal terminaticon. |
In the cane cf foreigners resldent in China the |
cut-look 1is very much mors hopeful. The patient will

almost certainly comsult a mediecal mun for the inltind

Tever which comes on after his first expoaure, andi, if

the physlelan understandsa hias e¢ase, he willl be warmned
from whence the infection was derived. The mmber of i
parualtes which have effected an entreance into his .
systen le,; therefore; likely to be limited. Aftar a

varying length of tlme the symptous wnubslde, the aynten

gpradually beconlng more toloerant of the prosence of the
WOId » In all probadbility the infecticn is not heavy
enough to go on to produce the greoser signe of the ‘
dlesase, such ar ascliteas, and there is this hope, that,
in the course of time the parasites will ultimately die |

out, though probably they are capnble of living Tor a
munber/
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I
number of years. In the alster condition, silharziasis,

the egge of 5. haenutobium have been Tound in the urine
fifteen or more years after the patlent had left Fgypt
and lived in Englands. It is not unlikely that o,

Japenicum, which is so closely related to the African
epecles, can live for a similar length of time. floed

health uay be enjoyed, however, even thoush the patient

harbours s muber of worme, and egge are passed with the|
foneces. After an attack of inciplent schistosoniasis,
nornmal health ie J’“raa:uarlrt.ly regained in six months. ihe |
cuse of the imerican. boy which Logan described was a
Talrly severe one, one thnt Wad been re-infected on nore |
than one occasion, but even so, he 1s now doing well in ‘
America and ia able ;0 cotapets with his fellows in |
both bodlly and mental exercises. de had no ascltes,
however. Ascltic cases do badly, showlng as they do
thet irroparable lamage honm been done to the liver.
The prognosis, of course, depsnds entirely upon
the degree of infectlon suctained; and upon vhether the
putient can be safe-gusinied from future infecticon, in
the cape of foreigners this can usually bo done, but it |
must be remembered that though a foreign patient who

has recelved very heavy infection rmuy improve for a

tine, yet ae the worme live for eo long, ond e more and
nore egps accumulate in the liver, this erpan nay sus- |
tain very serious and permanent dunmage. In the cace

of Chinese patients, to zuard them from further 1hfact.1m-|:

ie/
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is well-nigh hopeless. In all probability they do not
believe the foreign doctor when he tells them the dis-
ease 1o contracted from the water through the unbroken
pkln, and even were they to believe him, thelr up=bringing
and the conditions of thelr village 1ife make 1t prac-
ticully impossible for them to abandon the fmilly avccat-
len of fishing or fumilng, and to seek other means of
livelihood.

hen we coneider the enarméua percentage of in-

Tected cases in endemic areas, and when we remember that
the men go on with their work in the fields as long as
thelr atrength will permit, so getting nore -nd more
heavily infected, we aporaciuate something of the

terrible amount of suffering and the high wortality

which resulte from this dread disensa. It runs 1ts |
relentless course unchecked, and the natlent ultimntely
succunmbs in a state of extreme exhaustion from ascites,
toxaenmia, and starvation. “e have no means of atatin:
exXxactly what the mortality from schistosomiasis anocunts

10 among the people resident in endemic localitliesn, aua

there ie no ruch thing as the seclentific diapnosis of
disease among the nntive practitiocners, and indeed,

there is no such thing as the systematic regietruticn

of deaths at all.
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TREATHERT,

In a veminous infection, such as rehiastcoomlaeis,
where the parasltes are locuted, not in the intestinal
tract, but in inacceasible portions of the vascular
system, the question of treatment becomes an exceedingly
difficult one. The ordinary anthelmintice are, of
course, useless,. Indeed there are no means by which
we can dlslodge the werms from thelr secure retreat,

and no wethod 1ls mowm by which they can be illed with-

in the human body.

There le more hope, perhaps, with regard to the |

young forms. Jow that, glven a eertaln combination UTI
signs and symptome, we can frequently diagnose Incipient
Schistosonmiasin, perhaps within a day or two of infect- |
ion, the treatnent night well be directed towurds un
endsavour to destroy the minmite brood while =till in
its embryonic ntuge. To this end I have thousht some-

times that pessibly the prolonged adninietration of

chleroform (inhaled in the uemal way, say, for an hour) |
might be efficacicus, but I have never had the oppor-
tunity of testing this. ‘

Or, upguin, some of the orpunic arsenical compounds
might be tried in the hope of destroying the young |
parasito.

Laning tried both intra-venous :nd rectul injections
of Calvarsan in certain of his cases, but without bﬁﬂﬂf%t
to hie patientn. This, however, was not done in the

earliest/ .
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earliest stazes, not until the worns had, in all pro-
babllity, reached nmaturity.

A number of drugs have been tried with the hope of
favourably influencing the couree of the disease., Dr,
Thomson in a private letter tells me of one of hie
cases, o doctor from one of the pun-boats, who had been
out shooting, and had been several times over hie walst
in the water after wild fowl, ‘e had become infected
and showed the usual symptoms with renittent fever, and
ovﬂr?ﬁﬂﬂ eorinophilia. Thoumron treated this case with
Ext, iellx nmus m.Z0 dally for over n fortnight. Both
he and the patlent were of the opinion that the rapiad
improverient which followed thic line of treutient wue
in respenere tc the drug. Fxactly what effect this drug
has upon the parcnsite, it would be hard to say.
Eﬂndwithlu states that In the treatment of Hilharziasis
"the liquld extract of male fern ls the only drg of

knowm value, for, thoush 1t does not expel the purasites

1t seens to weaxen their power of doing ham: it |
diumlnishes haenmoturia, allaye vesleal irritation, and
reduces the mumber of egge passed iIn the urine and
faecesa." It may be that the Arug acte in o sinilar
depressant manner on the jeiuntie as on the Alriean
blood~-Tluke.

itany other drugas, such as enetline, fellicic ucld,

and urotropin in large doses have been tried, but with
ne particular henefit,

The/
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The treatment of fchistosomiasis rust, in the tain,
be symptomntic,

In incipient cases, cases which are usually met

with in foreigners resident in China, the ptient uhnulq
bé confined to bed for a few daye, and kept on o 1inuid |
diet. After the firet week the diet may be gradually
increased and the patient allowed up in the nornings,
when, frequently, he feels better wnd has riore or lens
interest in the things about him. In the wfternoon he

will himself tale to his bed, az hin tenperature begins

t¢ rise, he feels dizzy, and tay be he pets o headache,
er abdoninal peins. Core should be taken to weep the
bowels cpen. If the patlent becones conutipated the
apdominal distreee beocomes much vore marked. Laning

Tound magnes. sulphate very useful for relieving the

hepatie padn, In Lanbert's experience quinine nroved
useful ror.the fever, and he thought it influenced the
Potient's condltion fuvourably. Tor the headache and
backache which anccoupunies the fever, veetyl-salicylic

aclid in useful.

Later, when the ,patient 1s getting about, liguor
arsgnicalis and tonies are benefielal, viih chunge of

¢limate and rest. Unly #lowly will the patient repgain

hls health.

In mere advanced eases the pitient rust etill bve
treated symptomatically. 4 suitable dietary must be
presciibed for the persistent dyspepsia. valine

purgatives and stirmulating diuretics are certainly
beneficial/ ‘
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1es,

beneflclal for the ascltes, When this latter condition
becomes muried, paracentesls abdominis may have to be
perfermed agaln and again for its relief. is the

c¢ollateral circulation by the ahdeminal wall is Trequent.

1y very lmperfect, and the ascites becomes more and rore
progreselve; "alma's operation, by means of which the
omentum 1s stitched to the curetted ablominal wall so us
te produce extensive adhesions and i vaseulnr comnection
between the portal and syetemie vessels, would seen to bé
indicated, Une has to bear In nind, however, the
miserable and exhausted physieal condition of these
patients und that the victime of Asiuntio Cchistosoniasis
make very bad sublects indeed for operative interference|

of any kind.

PROPHYLAXIS. :

The question of prophylaxis is one which is of
vital importunce to thosre countries where Schistosone |
Japonicun infection 1s rife. The suffering und riort.u.l-!
i1ty caused by this parasite alene, in China, con hardly
be exaggerated, In.the infected distriote,; which ure ‘
exteénelve and Ilnvolve practically the whole of the
Yulley of the lower TYang-tee, it is overwhelming. llany

thousonds ure curried off annually, and many thousande

nore are rendered unfit for thelr duties und are hope-
leesly disabled. In some districte the cases which
exhibit the s=lgns of advanced disease, suech an extrere |

ascltes, are very numerous, “hese are voung men, or

vien,/
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wen in the prime of 1ife, who should be the bread-winners
of their families, but ineteadl are desendant on their
wives and children for support. Iany such, borne on
stretchers, are brousht by their women-folk into our
hespitals. Vhen it 1s considsred thut in a heavily
infected district most of the men, and nany of the boyse,
will be found to be suffering from this disebling con-
ditdon, and when the high mortality is kept in mind, it
will be reallsed thuat the problem of thila dlseane is
one of great ecnnumicﬂimpnrtanﬂe to China. Halardia is
also rife throughout the Yang-tee provinces, we is
dyaentery (bacterial ond amoebie), but sericur ar these
are they are not to he compared, in their disabling
powers and in thelr deadlineas, with schistoscmiacis.
That then ean he done to prevent the spread of
this diseane? A regards personal prophylaxis, when
cnce the pmatter 1s understocd, it is simple encuyh to
avold direct contuct of the bare slitin with the wators
of the ponde, narshes, creeks, and rice-rlelds In the
open country. It way be imponelble to say whether uny
given plece of water is infected or not, but as the
Alseane 1+ so prevalent wnd the parusite so extensively
distributed, the only safe way is to avold all exposure
and 80 run ne ricks. Fepidents In the Yang-ire Valley
#nd other endemle locnlities should be warned of the

danger of wading and bathing, and sportamen in

particular should have the importance of wearing boots
and/
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and puttees impressed upon them.

Wlth regard to prophylaxis on a lurga.f- fonle, as
applied to the nutive population, the problem is o very
much wider and much more diffiocult ocne. The task of

trying to persuade the Chinese coclle to weur watorproof
boota and leggings while at his work in the wanter would
be a futile one; it would be a sheer wastecf energy to
ettenpt any such thing. lesldes; such a method would
not go te the root of the uatter. That which is of

primary lmportance is the proper dieposal of the excrotan

fie huave already seen that every case of infection by 5.

Japonioun is a source of danger to his fellows. "he |
danger lies in the unceenly hablits of the people, who
habitually relieve themnselves over the sides of thelr
bouts, or in the shallow stasnant waters of thelr rice
fieldes The eggs of the parasite, paseing out in great
nunmbers with the faeces, thues reach water and hateh out |
in the manner already referred to, and the miracidia
ewimiing actively about are free to invade man.

¥hat can be done to correct this very faulty and

undesirable state of thinge’ snteurada sugpests that

all excrenent should be boiled, but this 1s. on the
face of it, impracticable. We have t¢ think of methods

which are capable of being earriod out, and the rlopler

the method the better, provided it be at the sane tipe
thoroughly efficient. The great object is to prevent |
living ova Trom reaching the water, ant it seens to ne

that/ !
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that the only nracticadble way in whieh this end ean be
acocompliched -t.cr any appreciable extent, is to establish
on an ﬂxtaﬁniva ncale In the endemic lcealities a sveten
of dry earth lutrinee. Thie is work that mipht well be
taken up by the Government. “hese latrines heed not be
large and cculd be cuite econonieally construected of
wood, with a Lulvuniu;aﬁggof to prevent the entrance of

rain water. Inalde, defaecation should toke place into

a dry pit or trench. a plentiful supply of dry earth
or sund should be stored under cover ol the reof, and ;
this should be used to throw periodically over the _
surface of the dejecta; or a mechanical contrivance |
could be employed, by means of which, after use, a
Quantity of send could be shot.into the pit. Tt would |
not be Aifficult to adjust the details. tnder such
conditions the eubrycs could not pcesibly hateh out, |
and the egge would perish. There would of course have
10 be a sufficlient number of latrines for the mele popu-
latlion, and many of these would reouire to be leoated in|
readily accessible pesiticne about the rice-fields, and
aleo suffliclently nealr to the Famers' and coolien'
dwellings. Irom what I have seen of the country wﬂﬂp1el
in China I believe that if such latrine neconnodation
Was provided for them, they would be glod te avall then-
selves cof 1t. I think also thet by the use of Govern-
ment hand-bills and proclamations the people could be

educated in the matter. sut thizs muat be o ouestion
for/
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10
for the future, for at the present the authorities. are
a# ignorant on the subject as the people. |
It might be urged against this scheme that the |
country folk are accustomed, in many places, to store
human excrement in other waye, and to use it for Tertil-
izing their flelds and vepetnble pardens, and that they
would not be willing to forego this practice, It is
not asked, however, that they sahould. “he ova, up we
have seen, very socn perish when dried, and the exoreta,
having been rendered pterile by the dry earth systes in ‘
the lutrines, could still be onployed for uese on the
land. Andpale affiicted by the disease should be

deatroyed. ’

CONGLUSIONS, ' '

(1) We have in the Far Fast {in China, Japan, and the
Philippine Islanda), a trematode worm Jmown as
fichlstoeona Japenicum, which 1s specifically distinet
Tfrom the African speeies, 7. haematobium, and which

is parasitic in man.

(2) The invaelon of the hwann body by thie parasite
produces a terrible und disabling disenne of high
mortality, Aslatic Schistosomiarlis; the eigne and

symptons of thie dlsease and the pathologieal lesions

which 11 causes are characteristic, and perfectly

distinet Trom these of ilharziasis.

(8)/
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1

Those who are afflicted by this malody are a scurce

of danger to thelir fellows, inansmuch as the ova of t.hla
parurlte escaepe I'ron the body in snormous numbers in
the etools. Domestlic animale, especially cats and
doge, uleo become heavily infected and ure agents in
aprémllng the disease.

It is egeential to the propagation of the parasite

that ite eggs should speedily reach water of Surmer
|

temperature, otherwise they perish and further devel-

opuent is arrested. Henee the dieease le contructed

only in the Swumer months, and oeeurs only in endenic
areas where water is abundant, and where the condit- ;
ions are sultable for development.

Having reached water, under the required con-

ditions, the embrye hatches from the egg, and a

free-swirning cilisted nmiracidiuwm escapes.

“he embryo of . Jlaponicum, when the oppertunity

offera, enters through the skin of man snd thue |
infects him. It 1s obviocue that only those who |
enter the water will become infected. Thus t?_m |
disease 1= oceupational in oripgin, and in very
prevalent In men and boys living in endemic leounlitien.
In China the women escape as they o not go in the |
water., In Japan the wonen, who frenuently work in

the rice-fields, are also infected, thourh not so

|
mich as the men. ‘
|

(6)/ |
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(6) Having effected an entrance through the skin the
parasite gains the lymphatics and thus finds itself
carried into the general circulation, and so to the

liver, whiech acts as a nursery for the young forms.

(7) The invasion of the body by Schist. japonicum
gives rise to severe febrile reaction, and to all the

symptoms which we class under Incipient schistosomiasis.

(6) The worm reaches maturity in the course of three
weeks or a month, and migrates from the liver into
the portal vein and itas tributaries and radicles.
Thus it inhabits the weins, and is not found in the

arteries of its host.

(9) The severe %toxaemia which ithe parasite gives rise
to results in a very marked eosinophilia, and in
splenic and hepatic enlargement. The hypertrophy of
the liver, in particular, may be very persistent,

egpecially if the patient is periodically re-=infected.

(10) The laying of myriads of egss by the parasite as
it lies in the portal vein branches is responsible
for untold damage to the living tissues of 1ts host.

(a) In the large bowel the walls become greatly
thickened from Ifibrosis, and the mucous membrane
breaks down and ulcerates. Thus dysenteric
symptoms form a striking feature of the disease,
and it is by way of the necrosed mucosa that the
egegs reach the lumen of the gut, and s¢ pass out
with the bloody mucoid stools to the exterior.

(b) The mesenteric lymph glands are also seriously
affected, as they take up ova which have been
carried /







(1)

(12)

(13)
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carried to them by the lymphatics from the
intestinal walls.

The liver suffers most of all. Cwing to the
profound toxaemia we have first an inflammatory
hyperplasia of the inter-=lobular connective tissue,
which eventuates in a chronie hypertrophie cirrhozis.
The cirrhotic condition is aggravated by the count-
less ova which reach the liver and plug the portal
termini in an embolic manner. As, in the late
stages, the fibrous tissue contracts, we get a
hard, shrunk-up, nodular organ, further constricting
the portal vessels, and very eiffectually obstructing
the portal circulation. In addition to this
fibrosis of the liver, the obstruction is sometimes
made still more complete by endophlebitis and
thrombosis in tThe portal veins.

Hence it is that the sigzns and symptoms of the

disease are mainly those of portal obstruection, notably
chronic wvenous congestion of the abdominal viscera con-
cerned, gastric trouble and diarrhoea, malnutrition and
weakness, and also a persistent and gradually increas-

ing ascites.

The diagnosis is usually uwnattended by difficulty

as the signs and symptoms are characteristic. The
court of appeal is the microscope which shows 1in the
blood a remarkably high grade of ecsinophilia, and in

the faeces the distinective ova of the parasite.

Foreigners resident in the Zast must avoid wading

d bathing in the waters of endemic districtls. This
is particularly important in the Yang—-tse Valley as
the Yang—tse provinces are heavily infected, and the
foreisn population in the River ports between Hankow
and Shanghai is a large one. sportsmen should be

warned /
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133
warned of the danger and recommended to wear boots

and puttees.
(14) All infected animals should be destroyed.

(15) Information regarding the mode of infection should

be disseminated broad-cast, in the native wvernacular.

It must be admitted, howewver, that prophylactic

measures as regards the native population would appear

at the present time to be well-nigh hopeless. But

something might be done if the matter were taken up

energetically by Government. A system of dry earth

latrines should be insisted upon, instead of the

promiscucus deposition of excreta all over the land

now in vogue.

Unfortunately the respective governments concerned

do not understand the situation, and certainly do not realise
that they have any responsibility in regard to the matter.
On the other hand, to endeavour to get the rice-planters,
boatmen, and coolies to take care of themselwves is to court
certain disappointment, owing fto their ignorance and utter
disregard of z2ll warning and advice. But we do not despair.
Now that we know sumeﬁhing'of the natural history of thne
parasite and its mode of infection, I do not dount for =
moment that the diseasse is a preventible one, and I lock
forward to the day when the application of suitable measures
shall result in the stamping out of this terrible malady, and

another triumph shall be won in the domain of Tropical Iledicine.
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