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Although T. deliensis has, for some years 

past, been suspected to be the 
vector of typhus 

?f the XK serological type in India 
and Malaya, 

experimental proof to' substantiate the theory 

has not been obtained so far. The chief difficulty 

in the way of doing that 
was the lack of a 

satisfactory method for breeding mites 
in the 

laboratory and obtaining larva) in sufficient 

numbers for use in transmission experiments. 
The fact that it is only during (the larval stage 
that these mites feed on a vertebrate host, 
necessitates the rearing of at least two genera- 
tions of larva1 in the laboratory?the first 

generation for infecting with a known strain of 
R. orientalis and the second generation (bred 
out of the infected first generation) for trans- 

mitting infection by their bites to clean animals. 
In a previous paper wc reported success in the 
breeding of T. deliensis under artificial conditions 
using mosquito eggs as food for the nymphs and 
adults. By this technique it is possible to 
obtain several generations of larva) without 

difficulty. Using the technique we conducted 
transmission experiments to find out if T. 
deliensis is the vector of R. orientalis or not in 
the Barrackpore area. In 5 out of 8 experi- 
ments performed positive transmission was 

achieved through the bite of T. deliensis larva?. 
Details of the experiments performed and the 
results obtained are given below : 

Technique of infecti?uj mites.?Larval mites 

originally obtained from rats in the Barrackpore 
area and bred out in the laboratory were used. 
First generation mites which were assumed to be 
clean were fed on mice infected with R. orientalis 
and the engorged mites dropping from the mice 
collected and bred out again. The larva? coming 
out of these infected parents were used in trans- 
mission experiments. 
The strains of R. orientalis used in these 

experiments were from two sources?human and 
rodent. The human strains had originally been 
isolated from human cases of XK typhus and 
subsequently maintained in the laboratory in 
white mice. The rodent strain was isolated from 
Rattus rattus caught in the area and identified 
as R. orientalis on the basis of serological and 
pathogenicity tests. 
The mice used in these experiments belonged 

to the Haffkine Institute breed of white mice. 
They are susceptible to R. orientalis infection 
and, when injected intraperitoneally with an 

inoculum containing R. orientalis, live usually 
for about ten days and then succumb to the 
infection. Depending upon the dose of R. orien- 
talis and the resistance of the mouse, this period 
varies between 6 and 15 days with an average of 
about 10 days. 

In order to be certain that the infected mice 
used for feeding clean larva? would live for at 
least 3 days after the larva) had attached them- 
selves to the mouse, infected mice which had been 
inoculated 4 to 6 days previously were used for 
the purpose. This worked well as the majority 
of infected mice lived long enough to enable the 
mites attached to them to get well engorged and 
drop off. 
The infected engorged larva? were collected and 

reared up to the adult stage and their progeny 
(larva?) obtained for transmitting infection to 
clean mice. The progeny arc infected as there 
is transovarian transmission of infection from 



42 THE INDIAN MEDICAL GAZETTE [Feb., 1949 

parent to offspring. Since the transmission 
experiments were started late in the breeding 
season, i.e. October, it is unfortunate that the 
number of larvae available was not as plentiful as 
we would have liked. At this time the number 
of larvse found on rats also is minimal. At the 
time of report (January) the number of larvse 

emerging from the breeding tubes are small, but 
it is expected that with the advent of the warm 
weather an increased production of larvae will 
result and a larger number of mice would be used 
in transmission experiments. 
Before conducting the final transmission 

experiment and in order to make sure that trans- 
ovarian transmission of infection does occur from 

parent to offspring one batch of 15 larva) collected 
from tubes containing adults which as larvse had 
fed on infected mice were emulsified and injected 
intraperitoneally into a mouse. The mouse 

succumbed on the loth day of inoculation and 
showed the characteristic pathological lesions of 
XK typhus, i.e. ascites and enlarged spleen. 
Rickettsia were demonstrated in the endothelial 
cells of the peritoneal scrapings. 

Technique of feeding infected larva on clean 
mice.?The animal was enclosed in a comfortably 
fitting wire mesh tube. The infected unfed 
larvse were collected from the breeding tubes and 
placed on the hairs of the mouse. The wire tube 
with the mouse was then kept in a cage which 
was suspended over a dish of water. The mouse 
was so confined for a few hours each day in order 
to enable as many larvse as possible to get 
attached unhindered by movements or scratching 

of the mouse. The cage was suspended over a 
dish of water in order that engorged mites which 
dropped off the mouse may be recovered. Each 
mouse was used for feeding mites from 10 to 14 
days and as many larva) as were obtained during 
that period were used. Thus each experimental 
mouse was given a large number of infective 
bites over a period of time. Usually after 8 to 
15 days of the commencement of feeding, the 
mouse was labelled and kept apart and observed 
daily for .any sign of illness. 

All experimental mice showing signs of illness 
were sacrificed and examined for R. orientalis in 

peritoneal scrapings and if negative an emulsion 
of brain was inoculated intraperitoneally into 
two fresh mice. If no sign of illness was noted 
in 30 days after the commencement of. experi- 
ment, the mouse was sacrificed and the brain 
emulsion inoculated into two mice as above. 
These mice were watched daily for any sign of 
illness and if they got ill they were sacrificed 
and the above procedure repeated. This had 
to be done as ordinarily in nature the disease in 
rodents is an inapparent infection. Furthermore, 
due to the uncertainty of the dose of infection 
that is actually given through the bites of larvae, 
and the route of infection being subcutaneous, 
the experimental mouse cannot be expected to 
develop severe illness and die. 
Result.?Up to date 8 mice have been used in 

transmission experiments. These have been 
bitten by several infected larvse. The results of 
the first six mice which have been sacrificed are 
given in the table below :? 

Table 

Number Date of 
in umber 

Period of j of fcd ; sacrifice 
feeding larvae ! and first 

of 
mouse 

collected passage 

10-12-48 
to 

19-12-18. 

19-12-48 
to 

27-12-48. 

to 
3-12-48. 

30-11-48 29 

to 
10-12-4S. 

38 

7S 

Date of j Date of Date of 
sacrifice and I sacrifice ! sacrifice 

second and third and fourth 

passage passage j passage 

7-12-48 23-12-48 6-1-49 

Result 

Negative so far 20-10-48 11 | 24-11-48 
* 

t o 
3-11-48. 

4-11-48 ;;o 7-12-48 1 
23-12-48 .. .. ! Negative so 

to 
19-11-48. 

20-11-18 60 : Sick on 

21-12-48. 
Both ill 
sacrificed, 

passaged. 30-12-48. 
31-12-48 

23-12-48 

Sick on 

28-12-48, 
passaged. 

One died 
on 9-1-49. 
Other well 

One died 
on 5-1-49. 
Second 

sacrificed. 

Sick on | One sick 

4-1-49, I on 11-1-49. 

passaged. ! Other sick 
on 12-1-49. 

Rickettsia 4" -j- 4" 
: Rickettsia + + + 

N'o rickettsia 
Negative so far 

Ascites and en- 

larged spleen. 

Rickettsia -f- -f- 
Ascites ++ 
Spleen ++ 

Rickettsia + + Spleen enlarged. 

Rickettsia | Ascites present. 

Numbers 7 and 8 have also proved to be positive. 
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From the tabular statement of results it 

will be seen that 5 out of the 8 mice which were 
bitten by infected larva? contracted the infection. 
Nos. 2, 5, 6 and 7 were positive while nos. 1, 2 
and 4 were negative. It will be noticed that the 

positive mice received more infective bites than 
the negative ones. Although in no instance were 
rickettsia found microscopically in the mouse 

actually bitten by the larvae they were shown to 
be present in the next passage mouse. The 

positive mice (nos. 2, 5, 6, 7 and 8) looked sick 
at the time of sacrifice though in no instance did 
it appear that the mouse would have succumbed 
to infection jf not sacrificed. The infection in 
rodents in nature appears to be an inapparent one 
in which the organisms persist in the brain of the 
animal. Strains of rickettsia identical with 
human XK strains have been isolated by us from 
the brains of apparently healthy wild rats. It 

may be so in mice also when infection is trans- 
mitted through the bites of infected larva) and 
inapparent infection results. So far, we have not 
been able to find any natural rickettsial infec- 
tion in the breed of mice that we are using 
in transmission experiments. Under these 

circumstances the positive transmission obtained 
should be accepted pending the demonstration of 
transmission of infection to man through the 
bites of infected larvae. 
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