
NOTE TO AID THE SEARCH FOR SCHISTO- 

SOMIASIS IN INDIA. 

By FRANK MILTON, 
Coonoor, South India. 

No very definite results have so far attended 

the search for Schistosomiasis in India. The 

present paper is an attempt to show in a small 

space the leading symptoms of the disease as met 
with elsewhere and to suggest a possible reason 

why the search in India has so far failed. 
The schistosomes hitherto described in medical 

literature are:? 

1. Schistosomum haematobium (von Siebold), 
parasitic in man in Egypt and elsewhere. 

2. Sch. mansoni (Sambon), parasitic in man 
chiefly in Central and South America, the West 
Indies and West and West Central Africa. 

3. Sch. japonicum (Katsurada) in man and 

domestic animals in China and Japan. 
4. Sch. bovis (Sonsino) in cattle and sheep. 
5. Sch. indicum (Montgomery) in horses and 

cattle in India. 

6. Sch. bomfordi (Montgomery) also in horsei 
and cattle in India. 
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7. Sch. spindalis (Montgomery) also in 

horses and cattle in India. 
8. Sch. crassa (Railliet) in cattle in Catania, 

Italy. 
9. Sch. magnum (Cobbold) in monkeys. 
10. Sch. turkestanicum (Ski-yabin) in cattle 

in Russian Turkestan. 

11. Sch. reflexum described by certain Ger- 
man authors as occurring in cattle ; there are in 

addition three species of bilharziella known to 

be parasitic in birds. 
The known intermediary hosts for schisto- 

somes are:? 

For Schistosomum hsBmatobium? 

Bullinus contortus (in Egypt), 
Bullinus dybowski ? ? 

Bullinus alexandrina ,, ,, 

Bullinus innesi ? ? 

Planorbis mareoticus ? ,, 

Physopsis africana (in South Africa), 
Planorbis pfeifferi ,, ? ? 

For Schistosomum mansoni? 

Planorbis pfeifferri (in Egypt), 
Planorbis boissyi ,, ,, 

Planorbis olivaceus (in Brazil), 
Planorbis guadelupensis (in Venezuela). 

Planorbis ferrugineiis and PI. tenographilus 
have been experimentally infected with Sch. 

mansoni. 
For Sch. japonicum? 

Katayama nosophora, 
Blandfordia nosophora. 

A small dark gray coloured snail inhabiting a 

yellowish or brownish shell with a right spiral 
and sharply conical, the coils numbering 8 or 8| 
described by Miyairi but not named, is in all 

probability Katayama nosophora. 
Bilharziella appears to be carried by 

Planorbis mareoticus, and 
Melania tuberculata. 

In Egypt both Sch. hsematobium and Sch. 
mansoui occur, the former being by far the more 
common and generally seen as a pure infection. 
When mansoni is met with, it is always associated 
with hsematobium and in, as it were, a subordi- 
nate degree. 

The leading and most striking symptom of 

bilharzia (hsematobia) is hsematuria of a peculiar 
and almost diagnostic kind consisting of a few 
drops of blood squeezed out at the end of the 

act of micturition. 
This trivial haemorrhage is accompanied by a 

certain degree of pain and scalding along the 
urethra. 

In the great majority of cases the haemorrhage 
continues for some months or years with no great 
distress to the patient, and eventually ceases of 
itself, the patient being, apparently, rendered 

immune from any further infection. 

Should the disease progress owing to imper- 
fectly acquired immunity and repeated infections 

the patient will pass through all the stages 
of active cystitis with increasing frequency of 
mictui'ition, pain and vesical tenesmus, infection 
with septic organism following on the constant 
dribbling of urine giving rise to septic cystitis, 
pyelitis, etc. 

In many cases of this class the irritation due 
to the presence of the eggs in the vesical 
submucosa sets up a hyperplasia of the mucous 
membrane with the formation of polypi and 
masses of new tissue leading on the one hand to 
retention of urine and on the other to dilatation 

of the ureters, and hydronephrosis. 
Stone is a frequent accompaniment of bilharzia 

of the bladder in Egypt. 
The deposition of the eggs in the submucosa 

of the urethra leads in a number of cases to 

local necrosis of tissue and the formation of 

urinary fistulse. 
These fistulse may occur anywhere from the 

neighbourhood of the prostate to the meatus 

urinareus. Their character varies with their 

point of origin, but in general they present more 
or less contorted fistulous tracts surrounded by 
a considerable amount of densely hard fibroid 

infiltration. The urethra in these cases is often 

distorted and apparently obstructed but there is 

never any true stricture and by manipulation 
a full-sized catheter can always be passed. 

The rectal form of bilharzia, exhibiting in 

many cases the eggs of Sch. mansoni but being 
in all probability essentially due to Sch. 

haematobium, presents, in the early stages, the 

symptoms of an irritative proctitis, with the 

frequent passage of muco-sanguinolent stools, 
some straining and a constant desire to empty 
the bowel. 
The mucous membrane of the lower bowel 

becomes infiltrated, thick and heavy, and finally 
as a result of constant straining becomes prolapsed. 

The formation of multiple masses of polypi 
in the rectum and extending up the colon is a 
typical feature of this form of the disease. 

In South Africa the causative agent is Sch. 
haematobium though isolated cases of infection 
with Sch. mansoni do occur. 

The prevalent form of the disease exhibits a 
mild hsematuria, such as is common in Egypt, 
but without other symptoms, and the complicated 
late cases such as are met with fn Egypt do 
not seem to occur. 

Complications are practically unknown though 
occasional; a more free hsemorrhage than usual 

may cause retention of urine from obstruction 

due to a clot. 
Vesical calculus as a result of bilharzia is 

extremely rare, and urinary fistul? are unknown. 
A form of pulmonary bilharziosis has been 

described as existing among the labourers recruit- 
ed for the Transvaal mines, but these cases all 
come from Central African tribes and this fornl 
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of the disease is not indigenous to South Africa. 
The causative agent in these cases is Sch. 

haematobium. 
It should be noted that both in Egypt and in 

South Africa typical, uncomplicated cases are most 

frequent in young persons ; at this period of 
their lives practically all the native inhabitants 

become infected, the disease runs its course in 

them, they become cured in the course of nature 
and would appear to be thence rendered immune 

to further infection. The severe cases are feen 

Only among full-grown adults and elderly people 
and it would seem that in their cases the estab- 

lishment of immunity to the disease has failed 
to become established and, being constantly 
exposed to re-infection, accumulate an enormous 
mass of eggs in their tissues leading to the 

secondary changes typical of the disease in its 

advanced forms. 

In Central and South America, the West 

Indies, the Basin of the Congo and in Central 

and West Central Africa generally Schistosomum 
mansoni is practically the only schistosome 

found. Occasional cases of Sch. haematobium 
have been described but they seem to be in 

exactly the same position in these regions which 

have been claimed, by mansoni as mansoni itself 
is in the great strongholds of Sch. haematobium, 
Northern and Southern Africa. 

The lesions resulting from invasion by Sch. 
mansoni are strictly limited to the digestive 
tract and to the lower part of this tract, 
hsematuria or the involvement of the genito- 
urinary system is unknown. 
The symptoms of the disease are those of a 

mild irritative proctitis, with recurrent attacks 

at frequent intervals of a fairly severe dysenteric 
form of diarrhoea. During these exacerbations 
there may be some elevation of temperature but 

the disease is otherwise an afebrile one. 
At the time of infection the patient may suffer 

from a certain amount of skin irritation and in 

the West Indies this is sufficiently maiked to 
have been named " Cow Itch." 

The disease is essentially a mild one and 

tends, after a longer or shorter period, to sponta- 
neous cure, though, as is to be expected, cases 
do at times occur in which the disease progresses 

beyond the simple stage and gives rise to 

serious destruction of the mucous membrane of 

the rectum and colon, these cases of serious 

disease due to defective immunisation would 

seem to be much less common in infections with 

mansoni than with any other form of the disease. 

In China and Japan bilharzia is caused by 
Schistosomum japonicum. This disease is of 

an entirely different type to either of the fore- 

going. In its early stage it is a febrile disease 
and is known locally as Yangtze fever, Hankow 
fever, River fever, or Urticarial fever according 
fco locality. 

The onset of the disease resembles other fevers 
in that it is accompanied by rise of temperature, 
pain in the limbs, headache, anorexia, etc. 

The temperature curve is a peculiar one, it 
resembles the curve of enteric in that it shows a 

steadily increasing range during the first week, 
remains at its highest for another fortnight or 
so, and then falls gradually reaching normal in 
the fourth or fifth week, but it has this 

peculiarity that throughout its course the tempera- 
ture drops to normal at some period of the d.ay, 
usually in the morning. This fall of temperature 
illustrates another peculiarity of the disease, and 
that is its extraordinarily regular periodicity. 
The fall takes place daily at exactly the same 
hour and lasts for the same length of time, the 
hour is not the same for every case though it is 
generally in the morning, but when in any case 
the temperature falls at, say, 8 A.M., it will 
continue to fall at 8 A.M. during the whole 
course of the acute stage of the disease. 

The same periodicity is shewn in the time of 

recurrence of the insomnia and acute restlessness 

which are a typical feature of the disease. In 

all cases there is marked mental irritability, and 
one form this takes is inability to sleep and 

periods coming on and recurring at the same 

hour each night, during which the patient is 
unable to control himself,?he cannot rest in any 
position in the bed but has to throw himself 

from side to side, to sit up, grasp his head 

between his hands, etc. 
In some instances and in particular localities 

the mental disturbance is the most marked 

feature of the disease and the cases exhibit true 

Jacksonian epilepsy and result in permanent 
impairment of function of groups of muscles, 
usually in the upper limbs. 

Early in the attack a rash resembling giant 
urticaria with intense itching appears on the 

skin, the patches being evanescent and wander- 

ing all over the body. 
Some analogous condition would appear to 

occur in the lungs, for areas of dullness and 

apparent consolidation make their appearance in 

some part of the chest, remain for a few hours 
and disappear to reappear in a different position. 
The existence of these patches is marked by 
acute pleuritic pain and a peculiar hard dry 
paroxysmal cough. 

The bowels are irregular, periods of constipa- 
tion alternating with attacks of looseness at 

times running on to a sharp pseudo-dysentery. 
There is usually complete anorexia and a very 

rapid loss of strength. 
Both liver and spleen are usually enlarged and 

tender. 

In the majority of cases the disease ends with 

the subsidence of the fever and the patient is 

gradually restored to complete health and 

strength. 
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In cases in which frequent reinfection can 

take place and in which the usually acquired 
immunity has failed to become established, a 
state of chronic illness supervenes with chronic 

pain in the abdomen, dyspepsia, the passage of 

undigested food in the motions, ascites, recurrent 
attacks of diarrhoea with stinking stools and, 
maybe, some blood, intense weakness and breath- 
lessness, progressive loss of flesh, dullness, lassi- 
tude, insomnia with the peculiar night-restless- 
ness mentioned above. 

Throughout the illness there are never any 

symptoms pointing to involvement of the bladder 
or of the urinary system and the attacks of 

diarrhoea are dependent upon the irritation set 

up by the presence of the undigested food coming 
from high up in the intestine. 
The disease may end fatally from exhaustion 

or from some intercurrent disease, or the 

symptoms may gradually disappear and the 

patient regain his health after years of suffering. 
From the above it will be seen that schisto- 

somiasis is not one single disease but varies 

with the species of parasite and, to some extent, 
with the locality. 

It would seem also that when one species of 
schistosome has gained pre-eminence in a district 
or country no other type can thrive there. 

In Egypt and in South Africa both Sch. 

haematobium and mansoni do exist side by side, 
but in both these countries the haematobium is 

overwhelmingly the predominate type and 
mansoni exists only on sufferance as it were and 
cannot develop freely. On the other hand, 
though Sch. haematobium flourishes in most 

parts of Africa it is unknown in the Basin of the 
Congo and in West Central Africa where Sch. 
mansoni is rampant. Again in Central and 
South America and the West Indies mansoni 

reigns supreme and haematobium cannot even 

exist. Sch. japonicum must have frequently 
been carried to many parts of the world yet it 
flourishes nowhere but in China and Japan, the 
countries it holds against invasion by either 
haematobium or mansoni. 

In India no species of schistosome parasitic in 
man has yet been identified, though it is against 
all reason that this country, inhabited by races 
who show no reason why they should be immune, 
living under conditions most favourable to the 

propagation of disease, and provided with a 

molluscan fauna having a large number of 

potential intermediary hosts in every way open 
to infection, should be exempt from a parasite 
which is known to be distributed throughout 
the whole world within the parallels of latitude 
between which India lies. 

We know that Sch. haematobium has been 

frequently introduced into the country by 
British troops infected during the South African 
War, and also by pilgrims returning from the 

holy places in Arabia and Mesopotamia and yet, 
as far as is known, the parasite has never estab- 
lished itself in the country. 

Sch. mansoni and Sch. japonicum are equally 
unknown. If we admit the fact that India is 
situated within the zone in which schistosoma is 
known to flourish, that the conditions of race, 

occupation and mode of life of the population 
are favourable to the spread of a parasitic disease 
such as schistosomiasis, that the necessary 
intermediary hosts are plentiful and widely dis- 
tributed, and that the parasite itself has frequently 
been introduced into the country under condi- 

tions favourable to its propagation, but that, 
for some reason, the parasite has not been able 
to gain a footing in the country, all that remains 
is to find out what possible circumstances can 

be inimical to it. 

I fancy the solution will be found in the 

apparent antagonism between the various species 
of the parasites already known to infect man and 
that whereas hasmatobium cannot flourish in 

countries occupied by mansoni nor japonicum 
in the countries of either of the other forms, so 
neither of these can make headway in a country 
already taken up by a fourth species as yet 
unidentified. 

Search for schistosomiasis, such as it has been, 
has apparently been carried on in the expectation 
of finding a disease characterised by the occur- 
rence of hsematuria or possibly of bilharzial 

dysentery, but it should be borne in mind that 

had a search been carried on on these lines in 

China, it would not have led to the discovery of 
Sch. japonicum, and as the hsematuria of 

schistosomiasis (haematobium) is no guide to 

the discovery of schistosomiasis (mansoni) nor 
the urticaria of schistosomiasis (japonicum) to 
the presence of schistosomiasis (haematobium), so 
it is probable that neither of-these symptoms 
is a true guide to schistosomiasis as it exists in 
India. 

It seems to me almost certain that India will 
be found to harbour a new species of schistosome 
with a distinctive pathological entity depending 
upon it. It is certain that there are a great 
many morbid conditions in this country which 
are lumped together but which should be 

differentiated, and that medical men are content 

to cover up a number of essentially different 
conditions under some one convenient diagnostic 
shibboleth: the existence of the enormous numeri- 
cal return of "Fever of Uncertain Origin" shewn 
in every record of medical work published by 
Government is ample proof of this, were proof 
wanted. 

It is quite possible that the Schistosomum 

indicum (hominis) (most unfortunately the 

veterinarians have got years ahead of the medical 
men of the country and have already, more than 

twelve years ago, secured the name 
" 
indicum " 
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for. the schistosome parasitic in the horse) when 
discovered will be found to lay a spindle- 
shaped egg which finds its aberrant way into the 
lymph passages and glands of the lower abdomen, 
and which gives rise to a condition of spurious 
elephantiasis accompanied by attacks of fever at 

more or less regularly recurring intervals. 
The only reliable guides for the discovery of 

the parasite afforded by the already identified 

species are the facts (1) that all the parasites yet 
discovered make the veins of the portal system 
their normal habitat, and (2) all patients infested 
with schistosomes and whose resistance has not 

broken down, show an excessive degree of eosino- 

philia, .amounting to between 20 and 40, even 

up to 60 per cent. 

Should, as I am convinced, schistosomiasis be 

found to exist in India, it will be a lasting 
disgrace to the medical profession of the country 
if its discovery is longer delayed. 

Its existence in cattle was discovered by the 

Veterinary surgeons in 1905 and described 

by them as being 
" 

very common" in 1906, and 
here in 1919 even under the added stimulus of 

fear of an outbreak due to cases imported from 
the various fronts of the late war, the medical 

profession of all India has failed to find a trace of 
the disease. 

Loos, in Egypt, has fatally impaired a great 
?reputation by failing to find, and denying the 
existence of, an intermediary host for schistosomes 
among the mollusca of the Nile; it is to be 

sincerely hoped that a great medical service will 

not in like manner endanger its reputation 
through leaving some outsider to discover that 

schistosomiasis is among the common diseases 

of man in India. 

Conclusions. 

1. Each species of schistosome has its own 

intermediary host, or hosts, its own particular 
locality or region in which it flourishes best, and 
its own symptom-complex which it produces in 
its definitive host. 

2. The region inhabited by any particular 
species is, well defined, geographically, and in that 
/region no other species can thrive. 

3 In regions where two species do exist side 
by side, one is always markedly predominant and 
the other entirely subordinate. 

4. Schistosome parasites are known to exist 

in a world-wide belt from, roughly, 30? N. to 

30? S. of the Equator, and their presence as 

parasites of man has been recorded in practically 
every country within this belt, with the exception 
of India. 

5. Schistosome are known to infect animals 

in India and it is highly probable that a species 
parasitic in man exists also. 

6. It is highly probable that the symptoms 
due to the Indian parasite will be found to be 

different from those caused by the species at 

present known, but the fact that all known forms 

inhabit the portal veins and cause an extreme 

degree of eosinophilia in the blood of their hosts 

will probably be found to hold good for the 

Indian species also. 
7. If this is so, the easiest way of hunting the 

disease down would be to make routine examina- 

tions of the larger vessels of the portal system in 
all post-mortems performed on riverain peoples, 
and to collect and examine blood films from those 

living and working near or upon the main rivers 

of the country. 
8. If India be found to have a well-established 

and flourishing species of its own, no "other species- 
of schistosome is likely to make headway in the 
country, and special measures directed towards 

the prevention of the introduction of Sch. 

haematobium or Sch. mansoni will become 

unnecessary. 


