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THE ISOLATION of the rabies virus from
a leaf-nosed bat taken in Blumenau, Brazil,

was first reported by Haupt and Rehaag (1)
in 1921.
Hurst and Pawan (Z-4) demonstrated the

natural infection of the vampire bat (Dewmdus
rotundu8) with rabies virus and observed that
these bats were capable of transmitting the
agent for several months as symptomless car-
riers. Pawan (5) showed that fruit-eating bats
of the genus Artibeu, have also- survived for
months as asymptomatic carriers, even though
their saliva became infectious. Johnson (6)
recorded that he and Ten Broeck recovered the
rabies virus from the vampire bat (D. rotundw6)
in Mexico. Malaga-Alba (7) later found rabid
vampire bats in Sonora, Chihuahua, and
Tamaulipas, three states in Mexico which bor-
der the United States.
The existence of rabies in bats in the United

States was suspected in December 1951 when
Dr. J. E. Hogan of Big Spring, Tex. (Howard
County), notified the Texas State Health De-
partment about a woman who had become ill
approximately 3 weeks after being bitten by a
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bat she had picked up by the roadside. The bat
was not tested for rabies or specifically identi-
fied. Sullin and Greve (8) reported that the
patient had symptoms suggestive of bulbar
poliomyelitis after becoming ill, and she died
shortly afterward in a Dallas hospital. On
autopsy, Negri bodies were discovered in brain
material.
The first findings of rabies in bats of the

United States came from the Florida State
Board of Health Regional Laboratory atTampa
(9) in June 1953 when Negri bodies were found
in the brain of a Florida yellow bat (Dasypterus
floridanws) which had attacked a child. Later,
the rabies virus was recovered from brains of 5
additional Florida yellow bats and from 1
Seminole bat (Lasiurus seminolus). These 2
species are noncolonial, insectivorous, and in-
digenous to the southeastern United States.

Several weeks after the Florida report, the
rabies virus was recovered from the brain of a
bat (Lasi8?ruW cinereu8) which without provo-
cation had attacked a woman near Carlisle, Pa.
(10).
The present report concerns the recovery of

the rabies virus from colonial, insectivorous
bats collected in the central and south central
parts of Texas. Two hundred bats were taken
in Howard, Bexar, Hays, Travis, and William-
son Counties, Tex., in November and December
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1953. They included 151 Mexican free-tailed
bats (Tadarida mexicana), 42 cave myotis
(Myoti8velifer), and 7 pipistrels (Pipi8trellus
su3flavu). Taxonomic assistance in identify-
ing the bats was provided by Dr. W. Frank
Blair, mammalogist, University of Texas.

Methods of Detecting the Virus

All bats collected were individually num-
bered. In the laboratory, their brains were re-
moved aseptically, and impression smears were
prepared and examined for the presence of
Negri bodies.
The brains were prepared for inoculation into

mice immediately or preserved in a 50-percent
glycerin-saline solution for processing as time
permitted. The brains were macerated in ster-
ile mortars, suspended in a broth containing
penicillin (1,000 units per cc.) and streptomycin
(250 units per cc.), and eluted in a cold vault
for at least 2 hours. The glycerinated brains
were washed in a sterile saline solution prior to
being treated as the fresh brains.
The supernatant fluid from each brain sus-

pension pool was then inoculated into white
mice by the intracerebral and intraperitoneal
routes. Each pool was prepared from the brains
of 1 to 5 bats of the same species, with a single
exception.

Findings

A rabieslike agent pathogenic for mice was
obtained by inoculating 4 mice with brain tissue
removed from 1 T. mexicana and from 1 M. veli-
fer (inadvertently mixed). Both of these bats
were taken at Camp Bullis in Bexar County,
Tex., in November 1953. The T. mexicana was
taken from an officer's quarters at the camp, and
the M. velifer from a bat retreat known as head-
quarters cave. Seven days after inoculation,
1 mouse showed symptoms of rabies, and 3 mice
were dead. The brains of all 4 mice were found
to contain Negri bodies.
The brain taken from the ill mouse was found

to be bacteriologically sterile, and its passage
resulted in the death of 1 of 6 mice and ab-
normal behavior in the remaining 5 on the fifth
day. Negri bodies were found in the brains of
these mice. Aerobic and anaerobic cultures for

bacteria were negative. The agent was infec-
tious for mice when injected into the peritoneal
cavity, but the incubation period was some-
what prolonged.
The identity of the agent was further estab-

lished by means of the serum-virus neutraliza-
tion test. The antiserum had been prepared in
rabbits against a strain of fixed rabies virus.

Confirmation of the source of the rabies virus
was obtained by a second isolation from the
original bat brain pool. It was unfortunate
that the brains of the two different species of
bats were mixed since it then became question-
able which species, if not both, was infected,
Examination of the smears of the original bat
brains revealed Negri bodies in the brain of the
T. nexicana but not in the brain of the iU.
velifer.
A similar pathogenic agent was obtained

from the brain of a T. mexcicana taken inside a
trailer shed on the premises of the Texas State
Health Department in Austin (Travis County)
on December 4, 1953. The bat was found in a
torpid condition on a wall near the ground,
whereas other bats in the area were active. On
the seventh postinoculation day, all mice inocu-
lated with the bacteriologically sterile brain sus-
pension from this bat were paralyzed. On the
eighth day, 1 mouse was dead, and the remain-
der were sacrificed. Negri bodies were demon-
strated in brain smears from these mice as well
as in a second series of mice inoculated with a
brain suspension from the dead mouse.
A second recovery of the virus from the orig-

inal bat brain suspension verified the origin of
the infectious agent. Confirmatory evidence of
the identity of the virus was afforded by its
neutralization with fixed virus antirabies
serum.

Discussion

The behavior of the canine rabies virus in
insectivorous bats has been studied in a limited
way by Reagan and Brueckner (11) who suc-
cessfully inoculated two species (Eptesicus
fuscus, Myotis luifugum). Several passages
were made in the big brown bat, E. fuswcU.
The significance of the finding of rabies virus

in the common Mexican free-tailed bat (T.
meaicana) is unknown. Since the two infected
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bats were taken in unnatural locations, the pos-
sibility exists that the aniimals ill with rabies
leave their colonies anid seek solitude. If true,
this would lessen the clhances for spread of the
infection. These are, of course, preliminary
ob)servations.
The present iniformation on rabies in bats in

the United States is too limited to formulate
specific control measures. Certainly the de-
struction or abatement of the T. qnexicana is not
justified, but it does appear that the public
slhould be warned relative to the dangers inher-
ent in the handling of sick bats.
These insectivorous bats are present in large

nutmbers in caves and dwellings in the south-
west an(l are known to migrate into Mexico.
Sanborn (12) has reported the recovery of a
banded specimen in Mexico which had flown 800
miles from the Carlsbad Caverns in New
Mexico.
Further studies on the percentage and species

of infected bats in Texas and their importance
in the epizootiology of rabies are now being
conducted by the Texas State Department of
Health.

Summary
Two strains of rabies were recovered from

the brains of colonial bats in Texas. One strain
was obtained from pooled brain tissue com-
prised of 1 T'adarida imexicana, wlich con-
tained Negri bodies, and 1 Alyotis velifer, which
contained no Negri bodies. The second strain
of rabies virus was isolated from the brain
tissue of a single T. mnexicana. These were
among a total of 200 colonial, insectivorous bats
collected and tested for rabies by the Texas
State Department of Health in November and
December 1953. The following species were

included: 151 T. nexicana, 42 M. velifer, ai(l
7 Pipistrellm s8ubflavus.
This is the first reported recovery of rabies

virus from naturally infected colonial bats in
the Uniited States.
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Key to Bats of Western North America
A key to the bats of western North America (north of Mexico)

will aid in identifying 27 species of bats which are now known to be
from North America north of the Mexican border and west of the
110th meridian. The key was prepared by Philip H. Krutzsch of
the Museum of Natuiral History, University of Kansas, and is included
as No. 133 in the series of Natural History Miscellanea published by
the Chicago Academy of Sciences, 2001 N. Clark Street, Chicago, Ill.
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