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intestinal parasites as factors in 

THE MORTALITY OF PRISONERS IN CAN- 

NANORE AND RAJAHMUNDRY JAILS. 

By C. F. FEARNSIDE, m.a., m.b., major, i.m.s. 

Memorandum on Ascaris Lumbricoides. 

Introductory.?The object of this paper is to 
draw attention to the prevalence of the entozoon 
ciscaris lumbricoides on the West Coast of 
India as shown by experience in the Cannanore 
Central Jail. The health of the prisoners there 
confined has, for any years, been unsatisfactory. 

Table No. I. 

Heath-rate of the Cannanore Central Jail from 188 L to 1896. 
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42 
13 
12 
3 
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10 
5 
19 
4 
5 
21 
25 
39 
8 
7 
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Death-rate per mille. 

From all 
causes. 

From 
bowel 

affections. 

73-82 
26-52 
41-62 
10-20 
28-59 
4421 
41-29 
72-23 
27-21 
19-15 
50-88 
84-46 
76-65 
26-04 
22-21 
12-49 

60-79 
21*55 
20-81 
6-12 

14-30 
24-56 
13*77 
49 01 
9*89 
9-57 

35*62 
32*99 
49-00 
10*96 
9*72 
1*56 

In Table No. I will be found statistics showing 
the daily average population of the jail, the 
number of deaths from all causes, the deaths from 
intestinal affections, such as dysentery, diarrhoea, 
enteritis, but excluding cholera, and the death- 
rate for the same for the period of sixteen years 
between 1881 and 1896. The total death-rate has 
been uniformly high, and that from bowel affec- 
tions has generally been considerable, Only 
during the last three years included in the series 
has there been a steady reduction in the 

mortality generally and especially in that due 
to bowel complaints. This reduction is believed 
to be due to the recognition of the fact that 
ascaris lumbricoides is excessively prevalent in 

this part of India, and that to its presence may 
be traced many of the diseases which have 

caused mortality in previous years. 
My attention was first drawn to the im- 

portance of this parasite by a post-mortem 
examination made a few days after 1 took 

charge in 1894. The case was one of diarrhoea, 
with anaemia and dropsy. In the post-mortem 
a mass containing 37 worms was found at the 
ileocgecal valve, and it at once occurred to me 

that this was the cause of the intractable 

character of the case. Acting on this idea, 
regular resort was had to anthelmintics, in the 
treatment both of prisoners in jail and of prison 
subordinates. The results, both in respect of 

total mortality and sickness and in respect of 
intestinal disorders, will be clearly apparent 
from Table No. II, which shows the monthly 
admissions and deaths among all classes of 

prisoners during 1896 and the four previous 
years. The reduction in the number of dy- 
sentery cases from 144 in 1892 to 10 in 1896, 
in that of muco-enteritis from 77 in 1892 to 9 

Table No. II. 

Comparative Statement of Intestinal Complaints, &c.,for the years 1892 to 1896. 

Months, 

January 
F ebruary 

March .. 

April .. 

May 

June 

JulJ' ... 

August 

Sept... 

October 

November! 

December: 14 

Total .. ^144 
I 

Dysentery. 
Inflammation, intes- 
tinal, catarrhal or 
muco-enteritis. 

Diarrhoea. Daily average sick 
Total number of 

Total 

admissions. ?umber of deaths. 

77 47 104 

19-84 

28 17 

2810 

26*00 

3352 

41-33 

31-4S 

14-97 

36-23 

35-23 

35'13 

35-00 

397 

36-26 

35-93 

24-03 

23-60 

23-03 

30-53 

4171 

50*43 

33-03 

?21-94 

21-13 

22-16 

363-69 

27-13 j 21-68 
34-07 19-96 

35-10 

42-00 

37-97 

41-57 

53-39 

52-29 

54-43 

40-35 

25-33 

26-?3 

469-86 

18-84 

16-17 

1419 

19-53 

29-00 

26 29 

21-37 

18-87 

18'93 

12-52 

241-06 

10-52 

1869 

11-58 

12-00 

14-19 

19-73 

21-03 

26-00 

23-47 

25-97 

26-3 

27-3 

236-24 892 647 783 

22 .. 6 2 .. 1 

44 2 6 3 2 1 

27 1 11 .... 2 

31 3 4 2 1 

25 .. 1 1 2 

36 4 3 3 1 

36 24 7 3 4 

37 913 2 1 

32 12 6 2 

39 5 4 1 2 

27 3 .. 1 1 

29 l'.. 1 

64 61 : 
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in 1896 and in that of diarrhoea from 79 to 1, 

the last being a case of choleraic diarrhoea is 

very noteworthy. 
Records of the number of worms passed 

have only been maintained since July 1895, 
and 

even since that date the numbers recorded are 

only approximate. Table No. Ill shows the 

number of parasites accounted for in the 

calendar year 1896, and it will be seen that 255 

patients passed 2,70? worms. The tact that 

the free population is more infested by this 

parasite than convicts in prison is well brought 
out, and the comparative superiority of the 

prisoner in this respect is doubtless due 
to the 

greater cleanliness exercised in the preparation 
of food. 

Table No. III. 

Showing Statistics of Worms passed during the year 
1896. 

Months. 

Total number 
of convicts. 

In-pa- Out-pa- 
tients. | tients. 

January .. 

February.. 
March 
April 
May 
June 

July 
August .. 

September 
October .. 

November 
December 

Total to 
20th 
December 147 

Total number of 
worms passed. 

In-pa- 
tients. 

3 
23 
39 
7 
18 
49 
58 
41 
23 
20 
110 
21 

412 

Out-pa- 
tients. 
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6 
57 
93 
36 
21 

116 
55 
31 
65 
110 
249 
62 

901 

2 
14 
21 
9 
15 
28 
23 
12 
20 
23 
31 
22 

220 

9 
80 
132 
43 
89 

165 
113 
72 
88 
130 
359 

1,313 

787 
20 
5 

156 
16 

163 

286 
6 
51 

1,390 

There is no reason to suppose that the 

prevalence of ascaris Iwnbricoides during 
the 

last three years was exceptional. On the con- 

trary, there is reason to believe that the same 

parasite has existed to an equal extent ̂
 

in 

previous years, but that its presence 
or its im- 

portance has been overlooked. An examination 

of the hospital case book ot the Cannanore 

Central Jail in previous years suggests grave 
doubt whether in many cases 

the diagnosis oi 

treatment were very skilful or correct. When 

it is found that a case, treated as remittent fever, 

showed on post-mortem the appearances of 

tubercle of the lung : when another enteied 
as 

debility gave post-mortem proof of abscess of 

the kidney ; while a third diagnosed as simple 
continued fever was actually due to dysentery, 
it is impossible to place implicit reliance on 

the 

returns. That ascaris lumbricoides was present 
in many cases is, however, established beyond 
doubt by the records of post-mortem examina- 
tions, and it seems a not unreasonable assumption 
that if the line of treatment which has proved 
so successful in dealing with bowel complaints 
in 1894-96 has been followed in earlier years, 

similar results would have accrued. 

In eleven years from 1883 to 1893 there 
were four admissions for tcenia solium, five for 
oxyuris vermicularis, and 12, or about one per 
annum, for ascaris lumbricoides, in addition to 

some 23 cases in which patients admitted for 
other diseases were found to have the worm. 

Comparison with the figures of 1896 shows in 
how small a percentage of cases the parasite was 
formerly detected. 

In 1892 there was a special outbreak of 

sickness in the jail due doubtless to some cause 

affecting the general health. The sickness 
became so serious that a medical officer was 

deputed to make an enquiry. The gist of his 
recommendations was that the raggi flour was 

ground too fine, the 'tailings' which contained, 
according to him, salts necessary to digestion, 
being thrown away, and that the vegetables were 
not sufficiently antiscorbutic. When it is re- 

membered that the tailings of raggi are mainly 
the outer coat of the grain, which, if traced in 
the faeces, will be found almost entirely unchan- 
ged by the processes of digestion, it may be doubt- 
ed whether their retention would be of much 
service. On the other hand, experience shows 
that the finer the flour and especially the outer 

coat, is ground, the less irritant it is. Finely 
ground flour is given to sick patients because it 
makes a more homogeneous pudding, as the agglu- 
tinated particles of starch are better separated, 
more softened in the cooking, and hence more 
easily assimilated in the process of digestion. 
As to the vegetable supply, the convicts receive 
the same vegetables now as then. Therefore the 

causes suggested in 1892 as remedial for the 

outbreak of sickness might probably have been 

put on one side as unimportant, if the import- 
ance of intestinal parasites in this locality had 
been recognized. There was no allusion to en- 

tozoa in the report. 
The prevalence of ascaris lumbricoides on 

the West Coast is doubtless attributable to the 

damp climate of Malabar, which is peculiarly 
suitable for the development of the ova not 

only of this parasite, but of many others. An- 

other nematode which is very common on the 
coast is fdaria sanguinis hominis. Three others 
equally common are oxyuris vermiculavis, tricho- 
c&phalus dispar and the anchylostoma duode- 
nale, which are generally associated together in 
the same individual. Nor is man the only host 
in this district which is infested with such 

parasites. In the crow and other birds, tape- 
worm, the acanthocephalic nematode the echi- 

norrhynchus, and ascarides are very common. I 
have detached as many as 83 heads of tape- 
worm from the bowel of a single crow. The 
Indian method of defecating in the open and 
leaving the fsecal deposit exposed causes the 

worms, if passed, to be eaten by crows, fowls, &c., 
and the ova, uninjured by the process, are thus 

freely disseminated. The droppings of these birds 
frequently abound with these ova. The fseces 
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exposed to the heat of the sun, rapidly dry and, 
as the ftecal matter breaks up, the ova are blown 
about by the air and are so carried into the 
wells. Mosquito larvae, white ants, and other 
insects swallow them. The eggs are also parti- 
cularly stick}' and easily adhere to the jaws or 

antennae of insects, and are thus carried into the 
food or into the water consumed by man. The 
native habit of feeding on the ground increases 
the chance of infection from insects settling on 

or passing over food. Self-infection also occurs 
and here again is assisted by native customs, 
the practice of washing the person by the hand 
after defcecation being very liable to produce 
this result, just as in the case of children self- 
intection with the ova of oxyurus is known to 

occur. Other parasites occur in other animals, 
the frog being infested by a parasite (also a 

nematode) which has much the same appearance 
as the rhabdonema intestinale found in man in 
cases of Cochin China diarrhoea. As frogs com- 
monly occur in the wells of the countiy, and as 

its parasite is prolific, having often 50 and more 
young worms inside it, it is certain that these 
worms must frequently find their way into the 
human intestine. It is possible that the sudden 
outbursts of diarrhoea which from time to time 
occur may have some connection with this fact. 
The prevalence of ascaris Lumbricoides is, 
however, neither exceptional nor difficult to 

understand. 

I now proceed to deal with the symptoms 
indicative of the presence of ascaris lumbricoides 
in those harbouring this parasite in Southern 
India, Those affected, are usually very tolerant 
of and neglect the earlier symptoms. In the 
first stage, the chief symptom is headache and a 
tendency to faint, and the usual concomitant 

symptoms of malaise. The sufferer is dyspeptic 
and disinclined for food ; fulness is felt at the 

pit of the stomach, and some sort of undulatory 
movement in the abdomen. This is usually felt 
in the epigastric region and is relieved by 
pressure. This peculiar motion is due to the 

Meandering of the worm in the stomach and 
duodenum. If the worm or worms are, evacuat- 
ed there is a rapid recovery. There may be a 

slight rise of temperature. 
Second Stage : Muco-Enteritis.?The above 

symptoms continue in an increased form, and 
are often accompanied by vomiting which is 
often severe and difficult to control. This stage 
may show two chief symptoms quite distinct. 
If the parasite is high up in the intestinal tract? 
say in the stomach, duodenum, or the jejunum, 
the vomiting is particularly marked, while if the 
parasite is located in the ileum and near the 
ileo-csecal valve, then there is severe diarrhoea 
and a collapsed condition from the drain on the 

system. Of course diarrhoea may be present 
in either case, but different in degree; and so 

long as the worm remains in the gut, so long do 
these symptoms remain, the patient getting 

worse and worse. Added to this is fever. The 

temperature runs up to 102? in the evenings for 

several days with a fall of a degree in the 

mornings. The abdomen is distended with 

flatulence, and pains in the joints are particularly 
complained of. Retention of urine is common, 

and the urine has often to be drawn off and 

frequently contains albumen. The stools contain 

much dirty agar-jelly-looking mucus and are very 
watery. Long after the evacuation of the larger 
worms, the fever and the catarrh of the intestiue 

remain, as the bowel takes some time to regain 
its normal condition. This febrile condition 

may last for weeks 
and simulate exactly enteric 

fever ; and not only this, the post-mortem ap- 

pearances are often similar. Pain in the right 
iliac region is well marked 

and one not cognizant 
of the prevalence of the ascaris luinbricoides 

might mistake the whole disease for enteric. 

Hence these cases have in the past been le- 

turned as remittent, intermittent, and simple 
fever 

Tliircl Stage : Dysentery.?The bowel of the 

native of this district is seldom rid of these 

entozoa and infection is constant and oft-repeat- 
ed If the ascaris luinbricoides have made their 

habitat at the ileo-ciecal valve and set up irrita- 

tion near it, septic inflammation of the larger 
intestine easilv cccurs. The ascandes also lodge 
in the large intestine at the upper part. Iheir 

presence and that of purulent matter from the 

upper small intestinal inflammation set up 
irrita- 

tion alono the large bowel. Fever still continues 

and is of a much more hectic type ; the stools at 

first may not vary from 
that of the second stage 

but sooner or later they become dysenteric. I 

need not go on to describe the symptoms of 

dysentery which are so well known. The patient 
may recover or die from perforation of gut, 

peritonitis or pyaemia and other sequelae. 
Boils.?Amongst those affected with this 

nematode, boils are very common. Evacuation 

of the worms is followed by a rapid cessation of 

the boils. The boils are either due to the direct 

action of the toxin on the skin capillaries causing 
a local depressed vitality at some point which 

then becomes a suitable place for the microbes 

of suppuration to grow, 01 the catarrhal state of 

the bowel may so depress the patient generally 
that a crop of boils is the result. 

Sequela. The sequelae of ascaris are nu- 

merous and include the following:?Boils, 
chronic diarrhoea, chronic dysentery, meningitis, 
peritonitis, perforation of bowel by worm, 

abscess of liver, nephritis, anaemia, herpetic erup- 
tions on the abdomen, dropsy, emphysema of the 

gut. 
Treatment? A 5-grain dose of santonmt 

should be given, and 24 hours afterwards a 

purge. This is better than giving the two 

together, because it is much more effectual, since 
the parasite is exposed to the action of the drug 
for 24 hours, and is in consequence anaesthetized 
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and easily brought away by the purge. If no 

improvement results, a second dose ought to be 
prescribed in the same way. It is frequently 
stated that one dose of santonine and castor oil 

is sufficient to rid the bowel of round worms? 

this is quite opposed to my experience. 
Pathology : Nausea?This is said to be caused 

by reflex action from the presence of the para- 
site in the duodenum and stomach. I consider 
there is another cause of the nausea. The pre- 
sence of the parasite in the stomach is attended 
with frequent eructations. The worm has a 

most disagreeable smell which makes the gas 
eructated from the stomach have a still more 

disagreeable odour, and this is" an additional 

reason for the nausea and vomiting. There is 
also a toxic cause alluded to below. 

Arthur and Chauson have proved that living 
ascarides contain a poison which, when injected 
into rabbits, causes death. Other authors have 

shown that the poison produced acts on the 

nervous system as well as on the blood. It cannot 

be definitely explained why toxic symptoms 
are not always present in these cases, but their 

appearance may depend on the duration of the 
disease, and on the number and vitality of the 
worms. 

Febrile disturbance.?Fever may be set up in 
two ways: First, the absorption of this toxin 

into the circulation may itself disturb the heat 
centre and fever may result; secondly, the 
movement of the parasite in the intestine may 
set up a catarrh, which is followed by fever. 
The former assumption will explain some of the 

*2503 

5128 

1005 

21 Feb. 
1884. 

3 Aug. 
1891. 

16 Sept. 
1885. 

Acute 
enteritis. 

Simple con- 
tinued fever. 

Chronic 
mania. 

12 

100 

Sudden attack of diarr- 
hoea on 20th February 
1884 ; died the follow- 

ing day ; congestion 
only of the mucous 

membrane of the gut. 

Case book shows that this 
case was treated by 
arsenic, diaphoretics, 
bromides, Warburg's 
tincture The post- 
mortem disclosed intes- 
tine with thickened 
coats and superficial 
ulceration of the ileum 
and 8 ascaris lumbri- 
cuides found in small 
bowel. Death was re- 
turned due to exhaus- 
tion produced by simple 
continued fever. 

Case book records pe- 
culiar behaviour, noisy, 
jerking of right 
shoulder, loss of me- 

mory. No suicidal 

tendency. Post-mortem 
showed he died of as- 

phyxia from choking, 
the foreign body being 
a lump of raggi pud- 
dine. 

cases of sudden death after one or two days as 
exemplified by convict 2503 shown in the subjoin- 
ed table, * and the latter assumption will explain 
cases which are more prolonged as exemplified by 
convict 5128. Again, such a rapidly fatal course 
might be explained by microbic toxin, but 
the probabilities appear to be in favour of the 
other hypothesis. The occurrence of articular 

pains may likewise be explained as due to toxic 
effects. 

Action on the nervous system.?Headache 
is explained similarly. I have had several cases 
of h}7stero-epilepsy and hysteria amongst the 
female convicts, which have been cured by the 
evacuation of the parasite. Had such cases been 
treated by bromides, the treatment would have 
been useless. The cause would still remain, and 
with prolonged retention of the parasite, a de- 
pressed condition of mind would have arisen, 
which would have been difficult to combat. Lu- 
natics are particularly affected by these entozoa 
owing to their dirty habits, but it may be that 
the parasites are also the cause of lunacy. There 
is no reason why melancholia, &c., may not be 
set up by this toxin. It causes a depressed 
condition of mind, which, if continued, may 
result in melancholia. The case of convict 
No. 1005 may be cited. From the case book 
it would appear that this was the true cause 

of his state of mind rather than a mere accident- 
al presence as in other lunatics. I have had 
several convicts who were distinctly silly, and 
recover after evacuation of the parasites. One 

convict, No. 7165, was described by the hospital 
assistants as "off his head" may be mentioned. 
He passed 87 worms in nine days, after which 
his mental aberration was cured. Whether these 
wervous systems are purely reflex or due to 

poison is still a matter for discussion. The 

parasite is the exciting cause of fits of epilepsy 
in an epileptic. It excites fits of asthma in the 

asthmatic, the cause being both reflex action 
and the toxin. Several of the post-mortems 
show serous effusion in the meninges and con- 

gestion of the brain superficially. 
Muco-Enteritis is explained by the move- 

ments of the parasite and also by its toxin and 
effete products. It keeps constantly boring 
into the mucous membrane and sets up local 
inflammation. One must not forget that this 
applies to the smaller and younger members of 
this nematode. Small congested areas are set 
up, which may or may not go on to ulceration 

according as the parasites remain in the bowel. 
If the wall of the bowel gets thinned out by 
ulceration, the worm may bore its way into the 

peritoneum setting up peritonitis. 
There can be little doubt that it causes ul- 

ceration of the bowel and even emphysema of 
the bowel. The case of convict No. 8655 

Venkiah may be quoted from my notes. 
There were twenty-one round worms in the 

two clusters and the longest was 14^ inches 
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The bowel at this place had two deeply congest- 
ed areas which were of a purple colour. At the 

spot where the upper group of worms lay was 
a raised emphysematous patch measuring five 
or six square centimetres and two centimetres 

high. The emphysema was caused by infiltra- 
tion of gases from the lumen of the bowel 
and the constant irritation produced by the 

movements of the parasites over the inflamed 

bowel. Ulceration existed in one or two places 
lound the emphysematous patch. 

As a cause of obstructive jaundice I need 

not mention the well-known fact of its entering 
the bile ducts; but to exemplify its migratory 
habits, I would draw attention to the case of 

convict 9693 whose sentence of imprisonment 
was only two months. One worm, 12 inches 

long, was found in the common bile duct, and 
another of the same size was embedded in the 

substance of the left lobe of the liver. 

Ova of ascarides lumbricoides.?It is usually 
said that water and wet earth are required for 
tiie development of the ova, but as my ex- 

periments show, the ova did not develop when 

placed deeply in mud. I find by experience 
that the}7 incubate best on the side of a dry 
beaker or other dry object or bottle, &c. 

Besmear the side of a beaker with the ova, 
and the moisture of the atmosphere of Malabar 
is sufficient to do the rest. From a few days 
to a few weeks the embryo develops according 
to the direct exposure and activity of the germ 
plasm. The colour, by osmosis as it were, 

vanishes and the capsule gets thinner till the 

slightest pressure of the glass slip bursts the 
capsule and the hungry embryo escapes. The 

embryo has no differentiated internal anatomy 
which would enable it to live a free existence. 
As writers on the subject presume an inter- 
mediate host, I spent much time in feeding 
fowls, white and black ants, larvse of mosquitoes 
on these ova, but with negative results. The 
ova pass through the ducts of these insects 
with a slightly thinner capsule, but the embryo 
never made its exit, nor were the embryos 
apparently better nourished. Experimenters 
have tried the experiment of swallowing the 
embryo in its thin capsule, and also giving these 
to children with negative results. This is a 

point of importance, for the individual was in a 
health}7 state and the gastric and liver, &c., 
functions were above par. I should not like 
to try the same experiment with those in ill- 
health when the functions are below par. It is 

probable that if the ova with the embryo deve- 
loped are carried by water, ants or the wind 
and swallowed in food by people in ill-health 
the embryo develops and hatches. 

Protection against infection.?The female 
ascaris lumbricoides grows to a large size 011 

the West Coast. 1 have seen some passed, 14 
inches long. Any one of these contains millions 
of ova. Of course these ova do not all come 

to maturity, but it is alarming even to think 
of the numbers that do. Disinfectants are of 

no value in acting on the ova, as these mixed 

with the ftecal matter lose their action after 

time. The only means I see of combating the 

danger is by some process of drying the fecal 

matter and afterwards burning it. The fecal 

matter might be mixed with saw-dust and chaff, 
and when dry, burnt. The use of shallow 

trenches for night-soil is evidently not advisable 
in localities like the West Coast, where these 

parasites are prevalent, as the ova are so much 

nearer the surface and so much the more able 

to be carried by insects and wind. If burning 
is impossible, trenches about 1^ feet should be 
used where with more earth above, the ova 

might have a greater chance of undergoing 
fatty degeneration and decay. Adult ascarides 

should be collected and burnt. During 1896 

every convict admitted to 
the Cannanore Central 

Jail was treated by santonine on admission, and 

the year's results in Table II speak for them- 

selves. Every prisoner admitted to hospital 
was also so treated and with such excellent 

results as it eliminates this cause of disease at 

once and aids diagnosis. The sickness and 

mortality produced by this parasite ought to be 
impressed on the people at large. Steps should 

be taken to sell santonine in small packets 
throughout this and other districts, and the 

results as regards health will doubly repay the 

outlay Pice packets of santonine might be 

sold at post-offices like the quinine packets in 

malarial districts. Dysentery, diarrhoea and 

intestinal affections are often laid to the door 

of malaria when an intestinal parasite is the 

cause. In the free distribution of this drug 

difficulty presents itself. The santonine may 

be given, but a purge is also necessary. The 

packet might be made up along with a second, 

viz calomel, grs. v., which could be admini- 

stered after the santonine or, as some physicians 
say together. The sepoy like all others is liable 

to infection, and sanitary and other measures 

are equally applicable to his case as to that 

of the convict. Cleanliness of food and person, 
I need not say, are imperative. 

Conclusions.?The following are the main 

conclusions arrived at in 
this paper : 

1. Original infection takes place in children, 
and adults in ill-health. 

2 The disease is continued by a process of 

auto-infection, the ova, with the live embryo 
having been found by me under the dirty nails 

of persons harbouring 
the paiasite. 

3 Sanitary measures to be recommended are 

collection and burning of the parasite and of 

the fecal matter, when possible, and 1| feet 

nightsoil trenching. 
4 As a prophylactic measure the distribu- 

tion of packets of santonine and calomel in 5 

trains doses. 


