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Culex tarsalis Coq,- a Proven Vector of St. Louis Encephalitis.* 

W. McD. HAMMON AND W. C. REEVES. (Introduced by K. F. Meyer.) 
From the George Williams Hooper Foundation for Hedical Research, University of California, 
San Francisco, and the Texas State Health Department, Bureau of Laboratories, Austin, Texa.9. 

During the summer season of 1941 in the 
Yakima Valley, Washington, Culex tarsalis 
Coq: was thrice found infected with the virus 
of St. Louis encepha1itis.l In addition the 
seasonal activities and feeding habits of this 
species were found to fit the epidemiological 
picture of the infection in that area.2 Pre- 
viously Culex mosquitoes had been suspected 
in the 1933 St. Louis ~ u t b r e a k . ~  In support 
of this latter observation Culex pipiens Linn. 
was found capable of transmitting the virus 
by Mitamura and associates: and recently 
their results were confirmed by Reeves, 
Hammon and Izumi.5 

The experimental data presented in this 
paper complete the evidence incriminating 
C. tarsalis as a vector of St. Louis virus, for 
it may now be reported that this species 
which was found to serve as a host in nature 
is also a good experimental vector. 

Experiments. Two experiments were car- 
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ried out in a temporary field laboratory es- 
tablished in San Benito, Texas. A11 mos- 
quitoes used were raised from larvae. The 
virus employed was strain F-103, only 3 
mouse brain passages removed from that iso- 
lated by mouse inoculation from C. tarsalis 
taken in the fie1d.l The chickens used as 
experimental hosts were raised from the in- 
cubator in a room entirely free from mos- 
quitoes and flies. 

On April 26th, 1942 two C. tarsalis were 
fed on cotton soaked with a blood-virus mix- 
ture. After 8 days incubation at  laboratory 
temperatures varying from 2 2 3  to 38°C 
these same 2 mosquitoes fed on a normal 2 
months-old chicken. The serum of this 
chicken 48 hr later contained St. Louis virus 
as demonstrated by intfacerebral inoculation 
of mice. A neutralization test against the 
St. Louis virus with serum from the same 
chicken taken 20 days later indicated that 
antibodies had formed. The mosquitoes re- 
fused to feed again so were killed after a 
total of 15 days incubation. Virus was then 
isolated from a suspension of the two, by 
mouse inoculation. 

On May Sth, 1942, fifty-two C.  tarsalis 
were similarly given a blood-virus meal. 
.4ttempts were made to isolate virus from 
the serum of a series of 2-months-old chick- 
ens on which the mosquitoes had fed. Each 
time the mosquitoes were permitted to feed 
a different chicken was employed. Eight 
mosquitoes fed after 4 days' incubation, 15 
after 6 days, 5 after 8 days, and 6 after 10 
days. Virus was isolated 24 and 48 hr after 
the mosquitoes had fed from the serum of 
those chickens used on the 4th, 6th and 10th 
days, but not an the 8th day. Neutraliza- 
tion tests performed on sera taken a t  least 
20 days later indicated that all chickens had 
been infected. Only 18 mosquitoes were 
alive on the 10th day. These were killed 
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and from them virus was isolated. 
Since the number of available C. tarsalis 

was very limited no attempt was made in 
these preliminary experiments to infect them 
by feeding on an experimental animal, for 
in the laboratory they feed much more satis- 
factorily on blood-soaked cotton. However, 
we have infected other mosquitoes by per- 
mitting them to feed on a chicken 48 hr 
after a subcutaneous inoculation of the St. 
Louis virus. Finding C. tarsalis infected in 
nature is evidence that it becomes infected 
by some natural means, probably by feeding 
on an infected animal host. 

In addition to C. tarsalis, Culex coronator 
Beyer was shown to be capable of transmit- 
ting the St. Louis virus to chickens. This 
latter species is potentially important in the 
lower Rio Grande Valley, where the work 
was done. In  this area during an epidemic 
of encephalitis in 1941 antibodies to the St. 
Louis virus were found in the sera of man 
and domestic animalsg 

Summary and Conclusions. Culex tarsalis 
G Hammon, W. McD., J. A. M. A,,  in press. 

(Paper read at the Convention of the American 
Medical Association, June, 1942.) 

has been demonstrated to be infected in 
nature with St. Louis encephalitis virus and 
to be capable of transmitting it. Further- 
more, it fits well into the epidemiological 
picture encountered in the Yakima Valley, 
Washington. We can therefore safely con- 
clude that this species is a natural vector. 
This is the first instance in which a mosquito 
has fulfilled these 3 criteria for incrimination 
as a vector in respect to St. Louis encepha- 
litis virus. C. pipiens previously has been 
shown to be capable of transmitting this 
virus in the laboratory and the same has just 
been demonstrated for C. coronator. In  ad- 
dition, these experiments demonstrate that 
the chicken may serve as a satisfactory 
reservoir of virus. This is undoubtedly 
shared by other birds for we have previously 
shown that virus may be isolated from the 
blood of a dove following the bite of in- 
fected C. pipiens5 and unpublished work in- 
dicates that ducks may serve as reservoirs. 

Collection of the larvae for the second experiment 
was made by Mr. R. B. Eads, entomologist, Texas 
State Health Department. Valuable laboratory 
assistance was rendered by Mrs. Margaret Gray 
and Miss Margaret Smith, Hooper Foundation. 
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Influence of Diet on Action of the Sulfonamide Drugs." 
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The importance of diet in the normal 
physiology of the liver and in the protection 
of the liver from the action of such damaging 
substances as chloroform and carbon tetra- 
chloride has been brought to the attention 
by many inve~tigators.l-~ 

Since we found that sodium sulfapyridine 
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