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RELAPSING FEVER IN CHITRAL. 

By CAPTAIN ALBERT SACHS, 
Royal Army Medical Corp8. 

INTRoDuc'.rION. 

Geogmphical.-Chitral State lies in the extreme North-West of India 
bordered on the South-West, West and North by Afghan provinces. On 
the East by Gilgit, Kashmir, and on the South by the State of Dir. It is 
surrounded by high mountains. Lying on the West is the main range of 
the Hindu Kush; to the North are the Pamirs, and separating Chitral 
from Gilgit is the Shandur Range. To the South-West, between Chitral 
aud Dir, is the Hindu Raj Range, over which the road to India crosses the 
Lowari Pass-lO,250 feet above sea-level. 

Indian troops are housed in the forts at Chitrai and Drosh. 
The 'usual method of travelling to Chitral is to proceed by rail from 

Nowshera to Dargai, and from thence by road. It is along this road 
that relapsing fever is contracted by troops proceeding arid returning 
from leave. On leaving British India the road passes through Dir and 
Chitral States, and for the protection of travellers there are levy posts along 
.the road, at which places only the night must be spent. The map shows 
these different posts. 

It is now possible to motor to Dir from Dargai; as the road has been 
widened and improved. ·From Dir to Mirkhanni, a distanceo£ twenty"eight 
miles, thereis no;proper road, butonlya track along which mules can pass 
in the summer. During the winter months all transport work is done by 
coolies. The present ruler of Chitral has had se.veralmotor cars man-
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~18 Relapsing Fe'ver in Ohitral 

handled across the Lowari Pass, and it is now possible to motor between 
Mirkhanni and Chitral. 

For several years a number of cases having a relapsing type of fever 
have been reported from among the troops stationed in Chitral. Men 
using the Hindustan-Chitral road and those moving within the State of 

eMadagl8sht 

DROSH 

AFGHANISTAN 

z 
.0 
~ 

Map o~ road to Chitral showing the levy posts and places referred to. 

Chitral, are more liable toinfection than those living in Drosh and Cbitral 
Forts. The number of cases appears. to be increasing yearly, and, so 
far, they have mostly been confined. to Indian troops. No previous inves
tigation bad taken place, and nothing was definitely known about the 
rntiology of the fever. 
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A.lbert Sacks 219 

OBJECT OF THE PRESENT INVESTIGATION. 

In order to make a detailed study of the disease reported from Chitral, 
an investigation was instigated by Colonel E. W. C. Bradfield, C.I.E., 
I.M.S., A.D.M.S., Peshawar District; and I went up to Chitral on 
Decem ber 7, 1933. ' 

Rindle (1931) has dealt with the various forms of human relapsing 
fevers in detail. - -

The majority of the Asiatic relapsing fevers resemble the European form 
in their general characteristics. Most of them seem to be transmitted by 
lice, although the Central Asiatic group is transmitted by the various species 
of Ornithodorus. 'l'he Quetta and Persian varieties of relapsing fever belong 
to the Central Asiatic group, which as a general rule seem to be transmitted 
by the agency of ticks, either Ornithodorus tholozani, O. lahorensis or 
O. palpillepes. It is possible that lice may also play some part in the spread 
of the infections, but hitherto the evidence has incriminated ticks. 

Browse (1912) brought forward epidemiological evidence in support of 
the view that Quetta relapsing fever is transmitted by ticks, either Argas 
persicu8 or possibly O. tkolozani. A. persicus has been suggested as III 

carrier of the Persian relapsing fever, but the evidence is very unsatisfactory. 
The typical louse-borne relapsing fever rarely shows more than two or 

three febrile attacks. In the African tick-borne relapsing fever the number 
of febrile attacks is generally five or six. 

The Quetta relapsing fever seems to resemble the African form for, in 
contrast with the usual one or two relapses of ordinary Indian relapsing 
fever, some of the patients showed six or seven. -

. CLINICAL OBSERVATIONS. 

An analysis has been made of the medical case sheets of fifty cases that 
have occurred in Chitral during 1932 and 1933. 

Symptoms.-The disease is characterized by sudden onset; with a rigor, 
intense headache and pains in the back and legs. There may be nausea, 
vomiting, giddiness, pains behind the eyes and some degree of rhinitis or 
pharyngitis in the severer cases. The temperature rises rapidly, often 
reaching 104° F. on the first day. The temperature is usually somewhere 
in the region of 101°-102° F. The fever may persist for one t,o five days. 
the average duration being two days, then the temperature falls by crisis. 
The pulse-rate is relatively slow when compared with the temperature. 

In only one case of the whole series was the spleen found to be enlarged. 
Although carefully examined no case with enlargement of the liver, jaundice, 
or the presence of albumin in the urine has been found. _ 

The primary pyrexial period is followed by an apyrexial period lasting 
from two to fourteen days, the average being eight days. This is followed 
bya second pyrexial period similar to the first. In a few cases the relapse 
was longer and more severe than the first attack. Sixty-four per cent of 
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220 Relapsing Fever in Ohitral 

both treated and untreated cases developed at least ·one relapse. Some cases 
had as many as five and six attacks of pyrexia. 

If the number of relapses can be regarded as indicative of the type of 
fever, then it would appear that some of these cases showing more than one 
or two relapses differ from the ordinary Indian relapsing fever and resemble 
the fevers belonging to the Central Asiatic group, which is tick-borne. 

Blood Picture.-Total and differential white cell counts are available in 
nineteen cases. In almost every case at least two blood-counts and in 
some cases four were made on different days of the disease. 

A leucocytosis was generally present during the pyrexial period, though 
never very high. The highest count recorded was 15,000 leucocytes per 
cubic millimetre, while the average is about 11,000. The highest counts 
were found sometimes on the first day and at other times on the second 
day. Usually the leucocyte count decreased with a faliing temperature 
and a leucopenia resulted. The average counts obtained at this stage were 
5,500 leucocytes per cubic millimetre. 

In the differential counts it was found that during the pyrexial 
lencocytosis the neutrophile polymorphs were increased. 'rhe percentage 
varied between 68 and 78, with an average of about 70 per cent. 

Diagnosis.-This is made by finding the specific organism in the blood. 
The first attack is sometimes so mild tuat it is overlooked and the organism 
not found until the relapse. In about 50 per cent of the cases the spiro
chretes were scanty and difficult to find. In most cases they only remained 
in the blood for a short time while the temperature was rising, and 
disappeared with the defervescence. 

The diagnosis has to be made from malaria and oLher febrile conditions. 
Owing to the similarity of onset and if the causative, organism is not found, 
the case is often diagnosed as clinical malaria; but the spirochretes will be 
found in the blood during the relapse eight days later. A total and 
differential white cell count may assist in arriving at a diagnosis in those 
cases where no causative orgallism can be found, a leucocytosis being more 
common in relapsing fever than in malaria. 

Prognosis.-No death occurred among the series of 106 cases under 
review. '1'be above description and findings of the disease apply to the 
Indian troops in whom the attacks are relatively mild. No records are at 
present available as to the course of the disease among the local inhabitants. 
There are only thr~e cases of relapsing fever on record among the civil 
population. One Chitrali in 1930 and one Indian private follower in 1932 
were treated in the civil hospital, Drosh, but no details are available. 
A woman living in the bazaar at Drosh was recently found by the Officer 
Commanding, Indian Military Hospital, Drosh, to be suffering from relapsing 
fever. 

1'I'eatment.-Sulphostab wa.s given with satisfactory results in doses 
varying from 0'3 to 0'0 gramme, dependiug upon the condition of the 
patient. In the relapses the larger doses are given. During convalescence 
the general health is attended to and tonics are given. 
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A.lbert {3achs 221 

Incubation Period.-Owing to the difficulty in locating the exact places 
of infection it has been almost impossible to determine the incubation 
period exactly in the great majority of the cases. ' 

In 1932 a party of men proceeding to Bluch Camp halted at Ghariat. 
During the night these men were bitten by some unknown insects. Five 
developed relapsing fever. The dates are as under :-

Case Left At First. attack. Incubation 
No. Drosh Ghariat Fe,'er period 
60 8.5.32 8.5.32 16.5.32 8 days 
61 8.5.32 8.5.32 14.5.32 6 days 
62 8.5.32 8.5.32 14.5.32 6 days 
63 10.5.32 10.5.32 20.5.32 10 days 
66 8.5.32 8,5.32 23.5.32 15 days 

The following men motored to Dir and were infected at one or other of 
the levy posts between Dir and Drosh where they had spent the night. 

Case No. Dir Gujar Ziarat Mirkhanni Drosh Onset Incubation 
M.S. 19.3.32 20 21 27 7-8 days 
121 8.12.33 9 10 11 19 9-11 days 

From the above eases it is seen that the incubation period has varied 
between six and fifteen days. An approximate period may be obtained 
from the remaining cases if the number of days between the arrival III 

Drosh and the onset of the fever is regarded as the incubation period. 
1- 5 days .. 
6-10 days .. 

11-15 days .. 
16-20 days .. 
21-26 days .. 

Total 

From the above figures it it evident that 
within wide limits. The usual period seems 
days. 

EPIDEMIOLOGY. 

2 cases 
47 cases 
7 cases 
9 cases 
3 cases 

68 cases 

the incubation period varies 
to be between six and fifteen 

Seasonal Incidence and Number of Cases. 
It will be seen from the figures given below, which do not include 

relapses, that relapsing fever has been increasing during the past few years 
among the military garrison in Chitral. This increase has occurred in 
spite of rigid counter measures taken to prevent the spread of the disease. 

Year Total NQ. No. contracted No. contracted 
cases along the road in Chitral 

1929 12 12 
1930 13 12 1 
1931 22 15 7 
1932 25 14 11 
1933 34 26 8 

Total 106 79 27 

The monthly incidence is shown by the foll()wing figures which 
represent the cases that occurred during the years 1929-33. 

Column A.-Cases that contracted the disease along the Hindustan
Cbitral Road while proceeding from British India through Dir State into 
Chitral State. 
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222 Relapsing Fever in Ohitral 

Column B.-Cases that contracted the disease within ChitraI, I.e. those 
cases whose movements were confined to ChitraJ State. 

Month A. B. Totals 
January 2 2 
February 
March 

2 2 

April 2 2 
May 17 6 23 
June 5 4 9 
July 2 3 5 
August 1 1- 2 
September 1 1 2 
October 12 2 14 
November 30 2 32 
December 9 4 13 

Totals 79 27 106 

From the above figures it will be seen that whereas the greatest number 
of cases contracted along the road occurred during the early cold weather, 
the cases contracted in Chitral occurred during the hotter months, i.e. when 
troops were in camp .. 

Infected Areas i.e., Places where the Disease has been Contracted. 
(a) Drosh.-As the following men had no recent movements from Drosh 

it is impossible for them to have contracted the disease elsewhere. 
Case No. Date of onset 

27(4/16 P.R.) 5.2.31 
;;0 " " 4.1.32 
64 .. " 1.6.32 
65 (21 A. T. Coy.) 3.6.32 

Lieutenant M. Sendak, I.M.S., has sent me the details of a case 
diagnosed at Drosh among the civil population. During January, 1934, 
a woman who had occupied her present quarters in the bazaar for forty-five 
days, showed' Spil'ochceta recul'rentis in blood smears taken during her 
second attack of fever. 

(b) Ghariat.-The following seven men had occasion to spend one night 
at this post. There they were bitten by some insect. These men had no 
other recent· movement. Cases 60, 61, 62, 63 and 66 were part of an 
advance party which halted for a night at Ghariat. No cases occurred 
among the details of this section' which went straight through to Bluch 
Camp. Charpoys were not used. 

Case No. Date at Ghariat Date of onset 
34 (21 A. T. Coy.) 10.10.31 10.10.31 
60 (M.A. Sect. R.A.) 8.5.32 16.5.32 
61 8.5.32 14.5.32 
62 8.5.32 14.5.32 
63 10.5.32 20.5.32 
66 .. " 8.5.32 23.5.32 

103 (1/1 P.R.) 157.33 28.7.33 

(c) Ayun.-The following four cases had been in camp at Ayun for 
periods varying from one to five months. They had no other movements. 

Case No. 
96 (S. & M.) 

97 (S. & M.) 
104 (S. & M.) 
117 (Cook S. & M.) .. 

Time in Ayun Camp 
One month, returned to 

Drosh 16.6.33 
Ditto 

One and a half months 
Five months 

Date of Gnset 
17.6.33 

18.6.33 
25.7.33 
3.12.3;~ 
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A lbert Sacks 

Cd) Along the Hindustan-Chitral Road to Drosh. 
(1) Movements confined to the Ziarat-Drosh section of the road. 

Case No. 
45 (4/16 P.R.) 

48 (21 A.T. Coy.) 
52 (LH.C.) 

Went to Ziarat on 18.11.31 and 
remained there for four days. 
He returned to Drosh on 22.11.31 

Went to Ziarat on 28.11.31 
Went to Mirkhanni on 12.2.31 and 

to Kohati on 14.2.32, returning 
to Drosh on 16.2.32 

Date of onset 
4.12.31 

11.12.31 
24.2.32 

118 (LM.S.) Inspected at Mirkhanni, Ziarat 29.11.33 
and Arundi between 13.11.33 
and 20.11.33 

223 

(2) Movements confined to the Dir-Drosh 8ection of the road. These 
men used all the levy posts. 

Left Dro.1t Retnrned to 
for Dir Dro~h from Dit Case No. Date of onset 

38 (I.H.C.) 27.10.31 3.11.31 3.11.31 
103 (LH.C.) 13.10.33 28.10.33 30.10.33 

These men motored to Dir and used the posts on the dates given. 
Case Dit Gujar Ziarat Mirkl1anni t:~~~d of~~~et 

M.S. 19.3 20.3 21.3 27.3 
(M.E.S.) 1932 1932 1932 1932 
70 4.10 5.10 6.10 7.10 23.10 
(S. & M.) 1932 1932 1932 1932 1932 
71 4.10 5.10 6.10 7.1026'10 
(1/1 P.R.) 1932 1932 1932 1932 1932 
121 3.12 9'12 10.12 11.12 19.12 
(1/1 P.R.) 1933 1933 1933 1933 1933 

(3) Between Dargai and Drosh. Most of the remaining men who 
developed the disease had marched from Dargai to Drosh and had used the 
posts en 1·Olde. No information is available as to the infection between Dargai 
and Dir. Dargai, Malakand and Chakdara seem to be free from the disease. 
Troops are stationed at these posts and a military medical officer is in 
charge of the civil hospitals there. During the past five years no case of 
relapsing fever has been reported from these places, either among the 
military or civil population. 

The table on p. 224 shows the details of leave parties and drafts that 
arrived in Drosh from India. 

From this the following facts may be obtained :-
(a) Parties Strength Cases Per cent 

Leave 23 1 7'3 
Drafts 135 23 17'7 

Total " 
(b) To Dir 

Motor 
Route March .. 

158 24 
Strength Cases 

35 4 
123 20 

15'2 
Per cent 
11'4 
16'3 

Total • . 158 24 15'2 

:From the above figures, although the numbers are too small to be 
dogmatic about, it seems that the drafts are more liable to infection than 
parties returning from leave. These men had previously used the road 
on proceeding to India from Chitral State. It also appears that by motor
ing to Dir the chances of contracting the fever are slightly less than by 
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Batch 
No. 

1ST BATTALION 1ST PUNJAB REGIMENT. 

STATEMENT SHOWING DETAILS OF LEAVE PARTIES, DRAFTS,. ETC., WHICH ARRIVED IN DROSI{ FROM INDIA, BETWEEN THE 
PERIOD FEBRUARY 24, 1933, TO DECEMBER 16, 1933. 

I 
Strength I Date leaving 

Dargai 
Date leaving 

Chakdara 

Cases 
of 

fever 
Per 

cent. 
Serai Sado 

Number of nights at PQsts 

Robat 'Varai Darora Dir Gujor 

Date of 
arrival in 

Drosh 
Remarks 

------------- ------ --- ---. ------ --- -- ~- -- --- --- _._- ------ -------
1 

2 

4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

*2 

]8 

16 

19 

16 

11 

10 

*2 

*15 

13 

11 

4 

15 

*4 

Feb. 24 Feb. 25 

Apr. 18 Apr. 19 

Apr. 19 Apr. 20 

Apr. 20 Apr. 21 

Apr. 21 Apr. 22 

May 7 May 7 

June 16 June 17 

Aug. 28 Aug. 28 

Sept. 18 Sept. 19 

Sept. 19 Sept. 20 

Sept. 20 Sept. 21 

Oct. 1 Oct. 1 

Nov. G Nov. 7 

Nov. 20 Nov. 20 

1 

2 11 1 1 1 1 

5 31 1 1 1 1 

4 21 1 1 1 1 

1 6 1 1 1 1 

1 

3 30 1 

1 

1 17 1 1 1 1 

1 1 1 1 

1 1 1 

1 

7 47 1 1 1 

---' ---- ------ ------ ---- --- --~ --- ------. 
Dec. 8 Dec. 8 15 

158 

2 

24 
- - -1---- --- --- --
8 8 13 8 

50 

15'2 

* Leave parties. 

1 

1 

1 

1 

1 

1 

1 

7 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

16 

1 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

11 5 

1 Mar. 1 Motor to Dir 

1 Apr. 26 Route March 

1 Apr. 28 

1 Apr. 29 

1 Apr. 30 

May 11 Motor to Dir 

1 June 21 

Aug. 31 

Sept. 26 Route March 

Sept. 27 

Sept. 28 

Oct. 3 Motor to Dir 

Nov. 15 Route March 

Nov. 24 Motor to Dir 

1 Dec. 11 

8 
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Albert Bachs 225 

route march. It will be noticed, however, that with the exception of six 
men, all stayed the night at Robat Post. 'l'his post was rebuilt during the 
year and it seems less liable to be a place of infection than the others. All 
the parties halted one night at Dir. With the exception of Batch No. 9 all 
the parties in which cases occurred spent the night at Gujar and Mirkhanni 
Posts, but not at Ziarat. 

It appears, therefore, that relapsing fever may be contracted in Chitral 
State at different places and also along the Hindustan-Chitral Road between 
Dir and Drosh. 

Age and Service Incidence. 
Details of cases by ages :-

Age 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 and over. Total 

No. 1 7 .9 18 2 8 10 6 9 4 2 5 2 2 23 108 

H.eported cases ha.ve occurred among men between the ages of 17 and 
45. It is seen that most cases occurred among those whose age was 20. 
These eighteen cases contracted the fever while proceeding along the 
Hindustall-Chitral Road. The average age of the men in the drafts is 
about 20. This will account for the high incidence at that age. But men 
of all ages seem liable to contract the disease. Thirteen out of sixteen 
cases who contracted the disease in Chitral State were between the ages of 
23 and 30 . 

. The following figures gi ve the details of cases according to their serVIce 
in the Army. 

Servi'ce p~~:: 2 years 3 years 4 years 5 years 6 years 7 years a~la~a~:r Total 

No. 2 24 11 10 11 10 10 42 120 

The greatest number of cases has occurred among men who had between 
one and two years' serVIce. The average age of men with this service is 
about 20. 

SOURCE OF THE DISEASE. 

(a) Along the Dir-Drosh section 0/ the road. 

Troops m small parties using this road are ollly likely to come mto 
contact with either the levies or coolies. It seems that the source must be 
from either of these or possibly from an animal reservoir. 

Levies.-Blood smears taken from levies a.t the varioue posts were 
negative. The levies had previously been examined at different times by 
other medical officers with negative findings. Those at Ziarat and Mirkhallni 
were again examined during November, 1933, by Lieutenant Sendak with 
similar negative findings. 

Coolies.-Blood smears were taken from several, but no one was found 
to be suffering from the disease. 

Rodents.-AIl the posts showed signs of rodent infestation. Four mice 
were caught at Ziarat and one rat at Gujor. These were brought back to 
Peshawar and examined for the presence of spirochretes, but none was 
found by staining or dark ground examination. 
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226 Relapsing Fever in Ohitral 

(b) In Chitral. 
The finding of a positive case in the bazaar at Drosh in a woman who 

had occupied her present quarter for forty-five days points to the existence 
of the disease among the civil population. 

There is also a record that in 1930 one Chitrali and in 1932 one Indian 
private follower were treated in the civil hospital at Drosh, but no details 
are available. No cases were admitte'd into the civil hospital at Chitral. 

Owing to the mentality of the inhabitants the medical officers very 
rarely see a case with fever other than phthisis or acute septic infection 
either in the civil hospital or on tour. Therefore, the task offinding out 
the infected rate of the locals and the question of immunity is extremely 
difficult. 

(c) llemainder of Peshawar District .. 
With the exception of a case in 1929 no other case has been reported 

from either the civil or military hospitals. 

MODE OF TRANSMISSION. 

In nature all the known varieties of relapsing fever are transmitted by 
the agency of the blood-sucking arthropods~ lice, and ticks, and possibly by 
bed bugs. In addition t<;> the usual method of transmission by the agency 
of these specific intermediate hosts, it is possible for relapsing fever to be 
transmitted directly when any blood-sucking insect passes from biting an 
infected person almost immediately to another subject. If the proboscis 
is still contaminated with infected blood the infection may be introduced 
directly when the insect bites the new host. I 

Owing to the lack of information as to the transmission of the Chitral 
relapsing fever it was decided to search for aB types of blood-sucking 
insects. 

LEVY POSTS. 

The rooms set aside in the levy posts for the use of troops had" lapaied " 
walls and floors. One was easily able to peel off layers of the floor and wall 
about an inch thick. Owing to this structure, insects and other arthropod 
pests could easily live between the layers of lapai, coming out to feed and 
returning. In each room there were one or more charpoys that had been 
l{ept for the use of troops. 

A careful search was made in the "troops" rooms and the rooms 
occupied by the levies at Dir, Gujor, Ziarat and Mirkhanni. In addition 
Drosh Fort and the native bazaar and Ghariat Post were carefully examined. 

In Drosh Fort, where extensive reconstructive work is taking place, the 
Officer Commanding the Station placed an "insect collecting" squad of 
four men at my disposal. The levies and coolies were examined for signs 
of lousiness. The findings follow. 

(1) L-ice.-I could not find any evidence of lousiness among the levies 
at Dir, Gujor, Ziarat and Mirkhanni. 

At this time of the year the number of levies at the posts is small, and 
these negative findings should not be taken as general. 
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Albert Sacks 227 

On the other hand, almost a hundred per cent of the coolies examined 
were either lousy. or showed signs of lousiness. 

Lice were also obtained from the local inhabitants atDrosh and Ghariat. 
Nearly all the human lice belonged to the subspecies Pediculus humanus 

corporis. 
Arthropods (unidentified) collected from fowls found at Drosh readily 

fed on human volunteers. These were also examined as possible carriers, 
as fowls were brought into every post at some time or other. 

(2) Ticks.-With the exception of Ghariat Post no ticks were obtained 
from the rooms occupied by troops. In Ghariat several hundred ticks of 
the species Argas persicus were found behind the layers of lapai in the 
walls and floor (the indentification of the tick as A. persicus has been 
confirmed by the Director, Central Research Institute, Kasauli). 

(3) Bugs.-With the exception of Mirkhanni, bugs were found at all 
the posts in the charpoys used by the sepoys. The bugs belonged to the 
species Cimex lectularius. 

In February, 1932, CaptainK. S. Fitch visited the posts at Mirkhanni, 
and Kohati and Ashret villages. He examined twenty levies and 
villagers and a number of charpoys. All the men's clothing showed 
numbers of lice, but on only one man were ticks (two) found. (Species not 
stated.) 

On all charpoys there were numbers of bed bugs. 
In June; 1932, Captain W. McAdam, I.M.S., obtained two dozen ticks 

from the foot of the walls in Ghariat Post. These were subsequently 
identified as Ixodes'reduvius. In May, 1933, two ticks found on the bodies 
of McAdam and another officer were identified as the nymph stage of 
Hyalomma ceqyptum. 

The levy posts have been examined for the presence of arthropods on 
several occasions by different medical officers and sub-assistant surgeons. 
Bugs have nearly always been found in the charpoys used by the troops. 
Only at Ghariat have ticks been found. These were Ixodes reduv·ius and 
A. persicus. 

The levies have nearly always been found free of lice, but lousiness has 
been described in all the posts at some time or other. . 

Ellidence of Lousiness Among the Cases that had Contracted the Disease. 

After perusing 102 Infectious Disease Notification Forms (A.F .A.-35), 
covering the period from January 1, 1930, to December 31, 1933, the 
following information was elicited. 

Number of cases definitely stated to be free from lice 
Number of cases on whom lice were found .. 
Number of cases on whom nits were present . . . . 
Number of cases about whose condition no mention is made .. 

84 
3 
5 

10 

Total 102 

Medical officers have been very careful in examining all batches during 
the segregation period. If the louse was the only carrier, one would then 
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228 Relapsing Fever in Ohitral 

expect the number of cases of lousiness to be far greater. But as fine 
combing was not done, some.cases may have been missed. 

A large number of the cases had complained of being bitten at one or 
other of the posts by some insects unknown. Several showed signs of 
insect bites. 

The Senior Medical Officer, Chitral Garrison (November 24, 1930), in a 
letter to the Headquarters, Chitral Force, Drosh, draws attention to the 
fact that in spite of a careful search of the person, kit, bedding and clothes 
of the men in the drafts no lice or bugs were fouud, although some showed 
evident signs of having recently been bitten. 

Captain Ji'itch (Ji'ebruary, 1932), states that only two of the 1931 cases 
were found lousy on arrival. Three others were lousy on arrival, but these 
did not develop fever. About fifty per cent of the arrivals showed insect 
bites, which were similar to bed bug bites. Lice bites seemed to be ill the 
minority. 

'l'RANSMISSION EXPERIMENTS. 

Up to the present all attempts to transmit the disease from man to man 
by the agency of biting insects have failed. 

Captain W. McAdam, while commanding the hospital at Drosh during 
1932, carried out certain investigations. He could not discover any spiro
chretes wben examining tbe ticks found by him at Ghariat. He also fed 
bugs on a case, but failed to transmit the disease by tbeir agency or demon
strate any spirochretes in tbem. Lice taken from the clothes of a relapsing 
fever case were smeared out between slides. No spirocbretes were found 
on examination after staining these smears. 

Lieutenant M. Sendak carried out experiments on louse transmission. 
On November 24, 1938, he fed lice obtained from Chitralis on seven 
cases who had developed fever on that date and before any treatment bad 
commenced. On December 2 and 4, i.e. eight and ten days later, these lice 
were crushed. Slides were prepared and then sent to tbe Central Research 
Institute, Kasauli, for examination. The Director of tbe Central Research 
Institute reported that in one of these slides a few spirocbretes, morpbo
logically indistinguishable from S. recunentis were seen. Tbe length and 
number of spirals were more or less the same as S. recurrentis. 

On December 4, lice fed ten days previously on tbe infective cases 
were also crushed on the broken skin of three volunteers-two LO.R.s and 
one Chitrali-but no case developed tbe fever. 

Bugs, lice and ticks collected by me at the different posts during the 
visit to Chitral were allowed to feed on volunteers in Pesbawar, but the 
presence of spirochretes was not determined in anyone. One doubtful case 
occurred with tbe clinical symptoms of a first attack of relapsing fever, 
ten days after being bitten by a tick. But as spirochretes were not demon
strated in his blood smears and no suhf'lequent attack of fever occurred, no 
importance can be attached to tbis. 

Lieutenant M. Sendak has fed some of the A. pe1·sicus ticks found in 
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Albert Sachs 229 

Ghariat on a case of relapsing fever, but failed to transmit the disease or 
demonstrate the presence of spirochretes in dissected specimens. 

LABORATORY AND EXPERIMENTAL WORK. 

Causative Organism. 
Morphology.-The spiroclJretes seen in the blood smears of cases showed 

great variation in size. Those measured were between 9 and 32 microns 
in length. The average length was 22 microns. The number of spiral 
turns of each organism varied between 5 and 15. the average beitlg 10. 
The width was about 0'3 micron. 

Staining.-The organism can be satisfactorily demonstrated in blood 
smears stained by the ordinary Leishman or Giemsa stain. 

Cultivation.-Attempts to cultivate the organism in Fletcher's medium 
under conditions similar to those obtaining during the culturing of 
Leptospira were unsuccessful. Other methods were not attempted. 

Pathogenic Action.,..-Rabbits and guinea-pigs were given subcutaneous 
inoculations of the following:-

(1) Citrated blood from a case. 
(2) Fletcher's medium inoculated with a patient's infected blood. 
(3) Glycerinated blood from a case. 
(4) An emulsion of crushed lice fed on a case of relapsing fever ten days 

previously. 
The animals did not develop any fever after the preliminary reactions, 

nor were spirochretes ever demonstrated in their blood by either staining or 
dark ground methods. 

Serological Work.-In 1928 when Lieutenant-Colonel J. Cunningham 
was carrying out an investigation into the Indian relapsing fever, sera from 
Chitral cases were sent to him for agglutination against the strains he was 
working with. Blood smears, medical case sheets and temperature charts 
were also forwarded. 

Of the twelve sent, only one gave agglutination with the louse-borne 
strains of spirochretes maintained at Kasauli. As no strains of spirochretes 
are now obtainable in India, further serological work cannot be undertaken 
at present. 

COMMENTS AND CONCLUSION. 

(1) The relapsing fever occurring in Chitral is caused by a spirochrete 
morphologically resembling S. 1·ecurrentis. The fever conforms in all 
respects to t,he known types. It is generally very mild and the first attacks 
have been missed. Its onset has a close resemblance to malaria, for 
which it has frequently been mistaken. 

(2) The incubation period varies within wide limits, but appears to 
, be between five and fifteen days. 

(3) Clinically both tick and louse types of fever exist. 
(4) The disease seems generally to be contracted at one of the levy posts 

along the Dir-Drosh section of the Hindustan-Chitral Road. It is far more 
prevalent in Chitral than previously supposed. 
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(5) During the Chitral Reliefs every second year a large number of 
troops march along the Hindustan-Chitral Road, yet no case of fever has 
occurred among these men either on. the outward or homeward journey. 
These troops camped in the open, neither using the levy postS nor employing 
coolies. It therefore appears that either the levy posts or the coolies or 
most probably both play an important part in the spread of the disease. 

(6) (a) No definite conclusions can be arrived at as to the mode of 
transmission. But it appears from the evidence available that the louse 
cannot be regarded as the only vector. Along the Dir-Drosh section of the 
road the bed bug comes under suspicion. (b) At Ghariat Post, which has 
been placed out of bounds to troops, there are no levies, nor are charpoys 
available for the troops to sleep on. Six out of sixteen men who halted 
one night there whi'le proceeding to camp contracted the disease. No case 
of fever occurred among the other details who proceeded direct to camp 
without halting at this post. Conditions seem similar therefore to the 
African resthouses where the tick is the vector. That some of the cases 
developed the clinical tick-borne type of fever supports this theory. As the 
tick A. persicus was found in numbers at Ghariat Post it must be consid8red 
as a possible vector. (c) The cases contracted in Chitral State occurred 
mostly during the hot weather. This seasonal incidence is more in favour 
of the tick-borne type. (d) January to March are the most favourable 
months for lice breeding, yet the number of cases of fever for that period 
is less than any other. 

(7) No definite evidence as to immunity is available. But the relatively 
small number of cases occurring points to the presence of a definite degree 
of natural immunity. Europeans seem to be less liable to the disease. 
Only two cases have been reported since January, 1929. 

(8) The negative results following experimental work up to date. have 
been disappointing. But until a much larger number of experiments have 
been carried out over a longer period with a corresponding improvement in 
technique, no conclusive results can be hoped for. A suitable laboratory 
with sufficient apparatus and animals under trained supervision should be 
established at Drosh. It is very unsatisfactory to carry out the investigation 
in Peshawar owing to the time taken for specimens to be received from 
Drosh. 
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