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NOTE ON SOME EXPERIMENTS 'WITltSANDFLY FEVER 
BLOOD AND SERUM.! 

By LIEUTENANT.COLONEL. H. E. SHORTT, 
Indian Medical Service, 

LIEUTENANT,COLONEL L. T. POOLE, D.S.O., M.C., M.B., D.P.R, 

Royal Arm.y Medical Oorps, 

AND 

ASSISTANT RURGEON E. D. STEPHENS, D.T.M., 
Indian Medical' Depa;iment. 

(From the Pa8teur In8titute of India, Ka.sauli.) 

IN a previous communication (Shortt, Poole and Stephens, 1934) we 
described the results of the inoculation of whole blood, blood diluted in 
various ways and filtrates of blood into man and animals. The results 
given here are in coiltinuation of those previously described and, although 
the observations are few in number, they are considered worth placingon 
record, as the results of work with blood serum are to be added to those 
previously recorded. 

DURATION OF IMMUNITY IN SANDFLY FEVER. 

In our previous work (loc. cit.) we were able to induce typical attacks 
of .sandfly fever in human volunteers by the inoculation of infective material 
~n various forms. It was decided, therefore, to ascertain whether the 
individuals, in whom these attacks had been induced the previous 'year, 
showed any immunity after the lapse of about nine months. The question 
of the presence or absence of immunity after one attack has considerable 
importance from the military point of view. If it was shown that such an 
immunity lasted for about a year, it could be predicted that a unit " salted" 
during one sandfly fever season by a high incidence of infection, would 
show a low incidence next season. . Such a unit would obviously be the 
one to use during the sandfly fever season in operations in an area where 
this disease might be expected to cause a high sick rate and so interfere 
with military operations. 

To elucidate this point, three specimens of citrated blood taken from 
three typical cases of sandfly fever in an early stage of the disease were 
received in Kasauli from Peshawar. 

EXPERIMEN'.r . 

Each of these three bloods was divided into two parts, one being 
inoculated into a volunteer giving no previous history of sandfly fever (new 

1 Reprinted by permission from the Ind. Jour. Med. Res., xxiii; July 1, 1935. 
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volunteer) and the other into one of the volunteers in whom sandfly fever 
had been experimentally induced the previous year (old vOlunteer). The 
results· of this experiment are shown.in Table I :-

TABLE I. -SHOWING THE RESULTS OF AN EXPERIMENT TO TEST THE DURATION OF IMMUNITlr 

AFTER AN ATTACK OF SANDFLY FEVER. 

Sandfly fever 

Volunteers Infe"cting dose 
Typical Modified Failure attack attack 

----------- -------------- ------ ------ ----,-
Old volunteers .. 1 2'8 c.c. of citrated blood - 2 1 

from a .sandfly fever ca.se 
New volunteers •• J (3 cases in, a.ll) 2 - 1 
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248 Some Experiments 'with Sandfly Fever'Elood and Serum 

One or two points in the table are to be noted. Both the failutes, 
i.e. one old and one 'new volunteer, were with the same s!J,mple of blood 
and there is, therefore, the' possibility that it may have been avirulent .. The 
two old volunteers who have been entered as having" modified" attacks 
had each a maximum temperature ,of about 99° F., accompanied by head
ache and pains in the limbs commencing six days after infection. The 
temperature charts of the four' cases showing any fever are reproduced in 
Chart 1. 

The results of this experiment would appear to show' that, while an 
attack of sandfly fever in one season confers a certain degree of immunity; 
that immunity is not complete and at least a modified attack may occur 
the following season. It should, however/be borne in mind that these 
results apply only to experimental infections in which infective blood is 
inoculated. It may reasonably be s~pposed that the total amount of virus 
in such a comparatively large inoculum is likely to be greater than that 
inoculated by a sandfly and that these same volunteers might have escaped 
even a modified attack under natural conditions of infection. 

THE VIRULENCE OF SANDFLyFEVER SERUM. 

Our previous work haying been performed with whole blood in various 
forms, we wished to test whether the serum, after separation, also remained 
infective. In order to determine this point, the serum of sand fly fever cases 
at Peshawar was separated and se~t to Kasauli. In five cases the serum 
was liquid but in one case it was sent as a perfectly dry powder. Desic
cation was brought about by freezing followed by drying in vacuo over 
sulphuric acid, the period occupied in desiccation being seventy-two hours. 
The desiccated' product of one cubic centimetre of whole serum was 
dissolved in three cubic centimetres of normal saline solution and half the 
quantity inoculated ,subcutaneously into each of two volunteers. The 
results of the experiment with serum are given in Table II and the 
temperature charts in Chart 2. 

TABLE II.-SHOWING THE. RESULTS OF INOCULATION WITH SANDFLY FEVER SERUM. 

Sandfly fever 
Nature of sand fly fever Infecting dose Numberof 

serum volunteers 
Typical I Modified Failure attack attack ---------.------------- ._---

Whole serum .. Varied from 1'5 c.c . to 6 2 - 4 
3'5 c.c. 

Dried serum .. The dried product of 0' 5 coo. 2 1 - 1 
of whole serum in 1-5 c.O. 
'of normal saline 

In connection with this experiment certain points call for note. In the 
cases inoculated with whole serum, two of the failures occurred with sera 
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from blood which had already given positive results when inoculated as 
citrated whole blood. One of the two successes had also given a successful 
result. positive when tested as citrated whole blood ; t}:le other had not been 
tested as whole blood. 
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POSSIBLE ApPLICATION OF THE INFECTIVITY OF SANDFLY FEVER SERUM 

'.rO PROTECTIVE INOCULATION. 

Sandfly fever is so important a disease on the Indian N orth-Western 
Frontier from the military point of view that any means of preventing it 
or limiting its incidence should be thoroughly investigated. With this 
object in view, we performed one experiment to see if successful vaccination 
against the disease was possible. The failure of the experiment was due 
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250 Some Exper'iments with Sandfly Fever Blood and Serum 

to causes not under our control as, unfortunately. it was undertaken late in 
the sandfly fever season and could, not be repeated owing to lack of further 
cases from which to obta.in virulent serilm. It is only merition'ed here with 
the view to its possible repetition by others more favourably circumstanced. 

The technique used was that evolved by Findlay for inoculation against 
yellow fever and the method is briefly detailed below. 

Two volunteers were each given one cubic centimetre of convalescent 
immune serum intradermally, the serum being injected in several places 
on the circumference of a small circle on the abdominal wall. About two 
hours later, each volunteer was inoculated with the dried product of one 
cubic centimetre of whoie virulent serum,dissoived in two centimetres of 
normal saline, subcutaneously from one sicf~ of the circular area towards 
the centre. The. serum used was dried serum which had previously been 
proved virulent. No fever or other unpleasant symptoms resulted. 

Twenty-one days later, the two volunteers and two controls were each 
given two cubic centimetres of supposedly virulent serum.' Unfortunately, 
the serum proved avirulent as the controls remained healthy. We consider 
that this experiment would be worth repetition, using either dried or whole 
serum in the preliminary immuriization. 

SUMMARY AND CONCLUSIONS. 

(1) Cases which have contracted sand fly fever appear to possess some 
immunity at the time of the next sandfly fever season. 

(2) The whole serum and the dried serum of sandfly fever cases are 
infective when inoculated into susceptible human volunteers. 

(3) The possibility of evolving a means of protective inoculatIon against 
sand fly fever on the lines adopted in the qase of yellow fever is worth 
investigation. " 
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