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SPIRILLAR FEVER IN THE DARJEELING 

DISTRICT, 1912. 

/ 
BV A. M. JUKES, M.D., 

CAPTAIN, 

Deputy Sanitary Commissioner, Bengal. 

During the months of September and October 

1912, I had the opportunity of commencing the 
investigation of some cases of fever caused by a 

spirochete, which I believe to be hitherto un- 

described. The materials are very scanty, but 
sufficient, I think, to enable one to draw some 

conclusions. 
In the summer of 1912 there was a good deal 

of illness in the Darjeeling District, a large 
proportion of which was described as dengue, 
influenza, feverish cold, etc., at the same time 
the death-rate was 41 per mille, and there was, 
I believe, some difficulty in accounting for this 
high figure. Whether or not the fever described 
in this paper is responsible for it, I am not 

prepared to say. Early in September I was 

making a few enquiries about dengue in the town 
of Darjeeling, and was talking to Dr. Baldwin 
Seal who had recently been ill with it. In the 
course of conversation he told me that in one of 
the tea estates in the neighbourhood, Takvar 

by name, there had been a number of cases of 

illness amongst the coolies, about the diagnosis 
of which he was very uncertain. The following 
is a short account of the epidemic in question, 
the salient features of which are set out in the 

accompanying table and house plan. 

Takvar Epidemic.?Some time shortly before 

the beginning of June 1912 (the exact date is 

unknown), two coolies return to the Takvar Tea 

Estate from a visit they had paid to a village in 
Sikkirn, where an illness similar to that here 

described was said to have been prevailing. One 
of them was slightly unwell when he returned, 
and very shortly afterwards they were both taken 
seriously ill. They both recovered, and no 

particular attention was paid to their illness. 

About June 7th another cooly was taken ill and 

died after about a week's illness. About ten days 
later two more were taken ill and died 

after a short illness. In this way eight patients 
in succession were taken ill and died at intervals 

varying from two to three weeks. Then three 

coolies were attacked about the same time and 

recovered after an illness lasting about a week. 
Then three weeks later three more coolies were 

attacked and recovered ; and there was one later 

attack which recovered about the date of which 

no record was kept. 
All these cases were attended by similar symp- 

toms and there is no doubt, I think, that they 
were suffering from the same disease. The 

illness was characterised by fever, jaundice, 
headache and pains in the back and limbs. 
There was no rash and no albuminuria. There 
was considerable prostration even in the case of 
those who ultimately recovered. 
On September 19tli Dr. Seal received informa- 

tion of the illness of patients 14, 15 and 10 in 

Table Takvar Epidemic. 

No. Race. Sex. Age. ?S.a" Caste. 

1 Nepauli ... M. 30 Cooly 

2 Do. ... F. U Do. 

3 Do. ... M. 18 Do. 

I Do. ... M. 22 Do. 

5 Do. ... M. 81 Do. 

6 Do. ... F. SO Do. 

7 Do. M. 22 Do. 

8 Do. ... F. ?4 Do. 

9 Do. ... F. 3 Do. 

10 Do. ... M. H Do. 

11 Do. ... M. 2 5 Do. 

12 Do. ... F. 23 Do. 

13 Do M. 6 Do. 

14 Do. ... M. 00 Do. 

15 Do. .. F. 56 Do. 

16 Do. ... M. 20 Do. 

17 Do. ... M. 21 Do. 

Jiradar. 

1)0. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Appr-oxi- Dat0 of 
mate date (]eathi 
of attack. 

c. 7-0-12 

c.24 6-12 

c.26-6 12 

c.15-7 12 

c. 2-812 

c. 3-8-12 

c. 9 8-12 

c.24-8-12 

c.24-8-12 

c.24-8-12 

C.24-S-12 

c.14-9-12 

c. 14 9-12 

c.14-9-12 

15-6-12 

1-7-12 

3-7-12 

22-7-12 

9-8-12 

10-8-12 

16-8-12 

31-8-12 

Approximate 
date of reco- 

very. 

c. 1-9-12 

c. 1-9-12 

c. 1-9-12 

c.22 9-12 

c. 22-9-12 

c.22-9-12 

Remarks. 

} First attacks, date uncertain, re- 

f covered, related to, & lived 

( with 14, 15 & 16, also related to 
) 7 & 17. 

Attended by 14, 15 & 16. 

^.Attended by 11, 12 and 13. 

Lived with 1 & 2 for some time. } 
Sister of 11. 

Brother of 17. 

Attended 5 & 6, attended by 16. 

Father, mother and son. 
V Attended 1, 2, 3 and 4, 16 also 

attended 11,12 and 18. 

Later attack, date unknown. 
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the accompanying table, and asked me to go and 
see tliem with liim. We went together on the 

following day, and found the three patients, 
father, mother and their son who was about 18 

years old, all seriously ill. They had been ill 

about 0 or 7 days ; the father, patient 14, 

appeared, to be dying; his pulse was hardly 
perceptible, he was only semi-conscious, his 

tongue was dry and covered with brown fur, he 
was slightly jaundiced, his liver was enlarged 
downwards, and was a little tender to pressure ; 
his temperature was 101*6. His wife, patient 
15, was very weak but seemed to be over the 
worst of the disease ; she was still a little jaun- 
diced and had an enlarged and tender liver. The 

boy, patient 10, was still obviously ill, temp. 
100*4, jaundice, headache, pains in the back and 

limbs, enlarged and tender liver ; but he seemed 
to be keeping up his strength well. All three of 
these patients ultimately recovered. We also 
saw patients 11, 12 and 13, who were still weak 
but otherwise well. 

Blood films were taken from patients 14, 15 
and 16, and examined later in Darjeeling. The 
blood of 14 shewed nothing abnormal; 15 had a 

slight leucopenia, but nothing else, 10 had a 

leucopenia, and a considerable number of spiro- 
chetes closely resembling those of relapsing 
fever ; one or more were to be seen in every field 
under a 1/12" oil immersion. 

A study of the house plan and summary seems 
to bring out the following facts :? 

The disease was introduced by patients 1 or 2, 
or both, and patient 3 must have caught it 
from one of them. 

Patients 4 and 5 caught it either from 3 or 

from 1 or 2, probably I think from one of the 
latter. 

Patient G may have caught it from any of 
the preceding patients. 

Patients 7 and 8 may have caught it from 

any of the preceding patients, but as they were 
living for some time with 1 and 2, it is probable 
that they got it from them I think. 7 was also 
related to 1 and 2. 

Patients 10, 11, 12 and 13 seem to have been 
one batch, and as the three latter all attended 5 
and G it seems probable that they caught it 
from one of them. This would make the 

incubation period from 5 to 8 weeks, but they 
may have caught it from one of the other 

patients. 
Patients 14, 15 and 10 were father, mother 

and son, and all three attended 1, 2, 3 and 4; 
16 and probably the other two also attended 11, 
12 and 13. I think they probably caught it 

from 11, 12 or 13, which would make the 

period of incubation about 3 weeks in their 

case. 

If, as is probable, the disease is carried by 
some intermediate insect host, the period of 

incubation counting from date of contact with 

another case, might vary within very wide 

limits depending on the stage of development of 
the parasite in the insect when it was transferred 

from the sick to the healthy. 
On September 23rd information was received 

of three patients suffering with similar symptoms 
in Darjeeling itself. On investigation one was 
found to have already died, and the other two to 
have recovered ; their blood shewed nothing. In 
the next house to one of these, however, was 
found a girl seriously ill with fever, very marked 

jaundice and pains in the limbs. On examine 

ation her blood was found to contain spirochetes, 
though they were somewhat scanty in numbers. 
She was taken into hospital and died two days 
later. A full history of her case will be found 

below, patient B. A somewhat similar epidemic 
to that on the Takvar Estate seems to have 

occurred among her relatives, but accurate parties 
ulars were not procurable. 

At this time Major Grwyther, I.M.S., very kindly 
gave me permission to examine suspicious patients 
in the Victoria Hospital, and the staff of the 

hospital rendered me much assistance in taking 
blood films, and bringing to my notice suspicious 
cases in the town and in other ways. Through 
their help the other two cases of which I have 

a record were brought to my notice, patients 
C. & D. 
The following points will be noticed on exam- 

ining the case records and temperature charts 
of patients B, C and D, the only ones about whom 
I have been able to get anything approaching 
complete records. 

In every case the illness is severe. The tem- 

perature is irregular and shews no resemblance 

to that of relapsing fever, ^o relapses occur 

in the case of those who recover. 

The spirochetes disappear before death of 

recovery, and their disappearance is accompanied 
by a leucocytosis, and there appears to be no 

crisis. 
I am disposed to regard this as a fever caused 

by spirochetes, and hitherto undescribed; there 
are many points about it, however, which require 
further study, and it would be unwise to speak 
too certainly with such scanty materials from 
which to draw conclusions. 

Hocse Plan of Takvar Epidemic. 

No cases. 

Patients. 

10 & 17. 

Patients. 

9 11 12 i cases> 

'& 13." ' 

Patients. Patients. I Patients. 
No No 

cases. 3, 4, 14, lo 5 & 6- \ 1, 2, < & 8- cases. 
& 16. 

House Plan of Takvar Epidemic. 
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Study of the organism.?The spirochete 
closely resembles that of relapsing fever, but 
I am inclined to think it is on the average 
somewhat shorter and thinner. The common 

length appears to be from G/a to 20m, and I 
have seldom if ever seen any longer than 20^. 
The thickness is about The number of 

turns varies from about 3 to 8. Many specimens 
are bent into spirals like watch springs, or into 

figures of eight, and other irregular forms. 
The organism stains deeply with Leishman's 

and Griemsa's stains, but does not retain the 

stain by Gram's method. 
I sent a stained film to Capt. Mackie, i.m.s., 

and he very kindly examined it for me, and gave 
me the following opinion about the spiro- 
chetes :? 

" I find they tend to group themselves into 

ranges, the shorter from 9?11m and a larger set 
from 15?18/u, and this is what often happens in 

the Bombay form. On the whole those in your 
slide tend to be shorter than in the type speci- 
mens, but as they are often so in blood at the 

acutest period of the disease, it is not a very 
reliable guide. 

" There is evidence in some individuals of 

transverse division as is the rule. The other 

morphological features do not suggest any pecu- 
liarities." 

I have only once seen the organism in motion, 
and that was in a specimen of blood from patient 
C on the eighth day of the disease. It was ex- 

tremely difficult to see, movement was by no 
means active, it moved slowly backwards and 

forwards pushing red blood corpuscles out of its 
path and shewed also bending and twisting move- 
ments, but none of its movements appeared to 

be as active as those of Sp. Obermeiri are said to 

be. I studied this specimen in fresh undiluted 

blood, under a cover-glass, immediately after 

drawing from the finger. 
I collected samples of blood from each of the 

last three patients B, C and D in capsules partly 
filled with sterile salt and citrate solution. In 
no case did I see living {i.e., moving) spiro- 
chetes in these tubes after an interval of 
24 hours or more, but their numbers as judged by 
stained films seemed to increase up to about 
48 hours, after which they diminished and 

disappeared after about four days. Films prepared 
from these capsules always shewed the organisms 
collected into groups of 3 or 4 or more, arranged 
with their long axes approximately parallel, 
and more or less closely interwoven; I was un- 

able to make up my mind as to whether this was 
evidence of longitudinal division or of agglutina- 
tion. 

I injected some of this citrated blood from 
each of the patients B, C and D into white rats, 
at intervals varying from 24 to 72 hours after 
it was drawn, but in no case did any of the in- 

jected rats shew any sign of illness within 

3 weeks, or in one case 0 weeks after injection ; 
nor did I recover spirochsetes from their blood. 

Source of infection.?I was unable to find 

any evidence as to the way in which infection 
is spread. Lice abound on all lower class natives 
in Darjeeling; bugs are also fairly common in 
their houses. I did not come across any ticks. 

I dissected a number of lice caught on patients 
with spirochsetes in their blood, and a number 

of bugs from infected houses, but in no case did 

I find any spirochsetes. I tried to get some of 

these bugs and lice to bite a white rat but failed. 
Farther observations.?Sub-Assistant Surgeon 

Swole, who was in charge of the infectious 
diseases ward at Darjeeling, in which these and 
other suspicious cases of illness were isolated, 
tells me that when he was with the Dalai Lama's 

party at Kurseong in June, he saw five cases of 
similar fever with two deaths, in people who had 
recently come from Tibet. He says he found a 

spirochsete in the blood of one of them, so 

I think that there is no doubt that the same 
fever occurred there also. 

The tea garden coolies on the Takvar Estate 
stated that they knew the fever well in Nepaul, 
and that it was very fatal there, but if a patient 
lived till the eighth day he generally recovered. 

I heard also from what I believe to be trust- 

worthy sources, that on another tea garden in 
the district an epidemic of a similar character 
had broken out in a group of houses, and 20 out 

of 21 of the inhabitants had died. 
I have tried to get photographs of the 

spirochsete, but none so far have been successful. 
I should like to take this opportunity of 

expressing my thanks to the following gentle- 
men : ? 

Major (xwyther, i.m.s., for allowing me to make 
such free use of the Victoria Hospital, Darjeeling, 
in my work. 

Dr. Baldwin Seal for permission to publish 
particulars of the Takvar Epidemic. 

Mr. Dominy of the Takvar Tea Estate for 

getting particulars of the epidemic for me. 
Asst. Surgeon X. C. Sen, Kai Sahib, and the 

rest of the staff of the Victoria Hospital, for 

their assistance. 

Sub-Asst. Surgeon Swole for his help in taking 
notes of the cases, and for giving me much 

assistance in obtaining particulars about them. 
Since writing the above I have had some more 

slides sent me from Darjeeling in December, in 

three of which spirochetes were present, so the 

disease seems to be continuing in spite of the 
cold weather. 

Case B. 

Fsmale, age about 18 ; race, Nepauli ; occupation, 
cooly ; religion, Hindu ; blacksmith caste. 

History of present condition ?Lived in D. H. Ry. 
servants' quarters with her second husband till about 
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September 7th or 8th when she went down the hill to 

Gyabari, where her parents and her first husband live. 
On September 15th or 16th she was taken ill with 

rigors, headache and pains in the ba?k and limbs. She 

continued ill and returned to Darjeeling about Septem- 
ber 21st or 22nd ; I saw her on the 23id and on exa- 

mining her blood I found spirochetes as mentioned above. 
They 'were scanty in number, and there also appeared 
to be a scarcity of leucocytes. She was admitted to 

hospital on the 24th. 
Condition on admission. ?24tli September 1912 ? 

Female, age about 18 ; pregnant about 6 months. 

Temperature 102. Pulse, small, 108. "Wandering and 

only semi-conscious. Markedly jaundiced, liver enlarged; 
spleen not palpable. No other signs ; patient was not 
sufficiently conscious to complain of pain. 
Blood.?Spirochetes found with difficulty ; leucocytes 

appeared to be normal in numbers. 
25th September 1912?Patient aborted a male foetus 

at 11 a.m. The placenta was retained and had to be 
removed by hand at 2 p.m. 
Blood.? Spirochetes could not be found. Very 

marked leuc >cy tosis. 

Patient unconscious.?26th September 1912.?Patient 
died at 8 a.m. without recovering consciousness. 

Family history.?Her parents and all her first hus- 
band's re'atives were healthy. 
Her second husband had relatives living in Jitan 

Jhora, Kag Jhora, and Toonc Soong, all in Oarjeeling. 
In June last some of those in .Titan Jhora suffered fr< m 
a similar illness and were visi'ed bv their relatives from 
the other two places and from the railway servants' 
quarters. Illness of a similar type then appeared 
amongst her husband's re'atives in all these three places. 
I have been unable to find out, exact dates of illness 
or the exact relationship of those who fell ill Several 
are said to have died, but again I have been unable to 
obtain any reliable information about their numbers etc. 
1 think, however, it is probably that some at any rate of 
these relatives were suffering from the same fever 
Some of these patients were removed to the Victoria 

Hospital. Darjeeling, and there also a similar illness 
attacked some members of the menial staff and there 
were some deaths amongst them. 

Case C. 

Male, age 36 ; occupation, ice mistri ; race, Nepauli ; 
religion, Hindu ; caste. Kami Admitted to Victoria 
Hospital, 24th September >912. at 9 a.m. 

History of present condition.?Patient stated that he 
had been suffering from fever for two days. His illness 
commenced with a rigor, followed by headache and pains 
in the limbs and body His bowels were opened once. 

Condition on admission.? Complains of headache and 
pains in the limbs ; temperature 101*6 
Heart and lungs, nothing abnormal found : spleen not 

palpable. 
Liver not palpable ; no tenderness, no jaundice 
Tongue thick, white fur ; bowels open 
25th September 1912 ?Pains as before ; bowels open 

four times ; tongue furred ; pulse, quick and regular. 
26th September 1912?Fains less in the evening ; 

bowels not open. 
27th September 1912.?No change. 
28th September 1912.- Slightly jaundiced, patient 

delirious in the evening ; tongue dry, pulse and respira- 
tion quick and regular. 
Blood films taken. On examination spirochetes were 

found in small numbers ; leukopenia. 
29th September 1912?Delirious and boisterous. 
Blood, spirochetes scanty ; leucocytes normal. 
30th September 1912.?N? delirium ; pulse feeble. 
Blood, spirochetes very scanty. 
1st October 1912.?Spirochetes not found ; leucocy- 

tosis. 
2nd October 1912.? Bowels moved twice, some blood 

in stool. Pulse feeble, subcutaneous saline administered. 

3rd October 1912?Slightly deliiious, patient weak, 
pulse weak and compressible ; saline injection repeated ; 
bowels open four times. 
4th October 1912?Wfak. no delirium ; pulse weak ; 

respiration shallow and hurried ; two loose motions. 
5th to 16th.?Patient improved steadily, and was 

discharged on the 16th October. 
No spirochetes were found after 30th September 191?. 
The accompanying temperature chart shews no 

resemblance to that of other fevers caused by spiroche- 
tes. 

Family history.? This patient's son, aged 18, was also 
in hospital at the same time suffering from an un- 

diagnosed fever with similar symptoms. I failed to find 
spirochetes in his blood, possibly through seeing him 
too late in the disease, and so I have not included him 
amongst my cases, though I have little doubt that he 
was suffering from the same fever. He recovered. 

Case D. 

Male, aged 36, Chuprassi ; caste, Kami. 
1 saw this patient in his own house on October 9th 

before his admission to hospital, and on examining his 
blood T found numerous spirocheetes, leucocytes appeared 
to be scanty. 

10th October 1912?Admitted to hospital and gave 
the following history : ? 

His wife fell ill, he thinks about 21sb September 1912, 
and suffered from fever, jaundice and delirium, and died 
on 5th t ictober 1912. 
He himself was taken ill on the 6th with a succession 

of rigois, frontal headache, and muscular pains in the 

limbs, followed by flushing, great heat and pain in the 
epigastrium 

Condition on admission ?Still has fever, pains in the 
limbs and epigastrium, severe frontal headache, tongue 
coated, bowels constipated, liver slightly enla'gedand 
tender, slight jaundice, poor appetite. Temp. 102, pulse 
90. very weak. 

12 noon, temp. 105 ; thirsty, feels very hot, wandering, 
slightly better after sponging- Blood, spirochetes scanty, 
leucocytes normal. 

11th Oc'ober 1912.?Better, suffers from insomnia, 
ordered Qnin Sulph. gr. x. tds. Rlood, spirochetes 
not found, ?light leucocytosis. 

12th October 1912?Rheumatic pains all over body ; 

pulse fair, appetite good. Blood, leucocytosis, no 

spirochetes. 
1.3th October 1912.?Improving. Blood, slight 

leucocytosis. 
14th October 1912.?No fever, still has pains, complains 

of insomnia ; pulse fair, tongue clean and moist, appetite 
good ; fainted on trying to get up. 

20th October 1912.?Discharged. 


