
Bat Rabies

By ROBERT D. COURTER, D.V.M.

THE RECOGNITION of rabies infection
in insectivorous bats is an interesting and

significant discovery which may have far-reach-
ing implications as a new public health problem
in the United States.
The existence of rabies infection in bats of

the United States was unknown until June 1953,
when it was diagnosed by the Tampa regional
laboratory of the Florida State Board of
Health (1). The first bat found to be infected
was a Florida yellow bat (Dasyptermu flori-
dai&), which had been killed while attacking
a 7-year-old boy near Tampa. Diagnosis was
established by the presence of Negri bodies on
microscopic examination in routine diagnostic
procedures by W. R. Hoffert, senior bacteriol-
ogist in the Tampa regional laboratory.
Rabies infection was confirmed by inoculation
of mice with the bat brain in the Jacksonville
laboratory of the Florida Board of Health.
The virus isolated was sent to the Virus and
Rickettsia Laboratory of the Public Health
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Ser vice Communicable Disease Center, Atlanta,
where it was confirmed as rabies virus by neu-
tralization and by complement fixation tests.

Subsequently, Dr. James E. Scatterday and
other members of the Florida Board of Health
found rabies virus in the brains of five yellow
bats (Dasypterwm floridanus) and one Seminole
bat (Lasiurus semrinola) which were appar-
ently normal and had been killed in flight while
feeding. Both species are insectivorous and
indigenous to the southeastern United States.
In September 1953, Dr. Ernest Witte, Penn-

sylvania State Department of Health, reported
that rabies infection had been recognized in a
bat which made an unprovoked attack upon a
woman near Carlisle, Pa. The brain was ex-
amined in the Pennsylvania Bureau of Animal
Industry Laboratory where positive evidence of
rabies was found. This diagnosis was con-
firmed by the inoculation of rabbits. The
woman was given Pasteur treatment and to date
remains healthy. Unfortunately, the bat car-
cass was destroyed before the genus or species
could be determined; however, there was gen-
eral agreement among the people who saw the
bat that it was insectivorous.
These findings have revealed a probable res-

ervoir and source of infection in a new group of
wildlife with feeding and living habits entirely
different from those of animals heretofore
known to harbor rabies virus in this country.
As an aid in understanding this new problem,
it seems desirable to present a review of bat
rabies in Latin America, where the disease has
existed for half a century. The designation
"bat rabies" is used in the absence of better
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terminology for that form of rabies transmitted
by bats and usually occurring in humans and
in livestock as paralyses; also occurring in
several forms among hemophagous and frugi-
vorous bats of Latin America.

History and Distribution
The existence of rabies among bats was first

recognized in Brazil during investigations of
a paralytic disease among cattle, erroneously
called "mal de caderas de bovinos," which had
appeared as an epizootic in 1908 along a narrow
strip between the mountains and the sea.
Pawan (2) cited Carini's discovery in 1911 of
Negri bodies in the brains of cattle dying of this
paralytic disease, which was epizootic in the
state of Santa Catarina. At the beginning of
the outbreak, the inhabitants of Santa Catarina
noticed that, although bats are normally noc-
turnal animals, many were seen flying about
and biting animals during the daytime. Carini
emphasized that bovines bitten by such bats in-
variably developed "mal de caderas," and bats
were suspected as being the carriers of this dis-
ease. Bats could not be obtained for examina-
tion, and, when the disease was diagnosed as
rabies, dogs were suspected of being responsible
for its spread.
Sporadic cases of rabies had occurred among

clogs in the infected area simultaneously with
the cattle disease with the result that a dog
quarantine was strictly enforced, and almost
I,000 dogs were killed in 6 months in 1912.
The paralytic disease of cattle continued un-
abated. Observations revealed that the dis-
ease was usually found near forests. It was
also noted that rivers, which were impassable to
dogs, offered no barrier to the spread of the
disease in cattle.

Other Latin American Epizootics
Pawan (2) records that wlhile Haupt and

Rehaag were studying "mal de caderas" in the
town of Blumenau, in southern Brazil, from
1914 to 1921, they were impressed by the un-
usual behavior of bats: flying in the daytime,
fighting among themselves, and attacking ani-
mals. They concluded that suich abnormal
aggression and fits among the bats must be
signs of disease. The inhabitants of the Blu-
menau area had observed that the animals bit-

ten by bats during the daytime invariably died,
and they were convinced that vampire bats,
because they were known normally to feed on
cattle, were responsible for the spread of "mal
de caderas" in cattle.
In 1916, Rehaag isolated rabies virus from

a fruit-eating bat (Phyllostoma supercilliatu?m)
caught while biting cattle during the daytime.
He found Negri bodies in rabbits and guinea
pigs wlhich he infected with this rabies virus.
During the studies on the epizootic, it was
noted also that destruction of dogs in the area
had no limiting influence on the disease among
cattle.
Pawan (2) reported that after these dis-

coveries were made Haupt and Rehaag con-
cluded that the repeated epizootics of paralytic
disease in the livestock of southern Brazil were
caused by rabies virus which was being trans-
mitted by bats.

In Trinidad
The disease continued to spread on the South

American continent and, in 1925, appeared
among cattle in Mucurapo and Saint Anns in
northern Trinidad, where it was again errone-
ously diagnosed, this time as botulism (3).
During the next few years, other investigators
in Brazil, Paraguay, and Argentina concluded
that rabies virus caused the paralytic epizootics
among the livestock of South America (4).
Until 1929 all rabies suspected of being trans-

mitted by bats had occurred only in animals,
but suddenly there appeared in the village of
Siparia in southern Trinidad an epidemic of
ascending paralytic myelitis in humans which
Hurst and Pawan (4) found to be caused by
the virus of rabies. During this epidemic, au-
thentic accounts were given of bats flying from
fruit trees and attacking humans and animals.
The probability is that these bats were fruit-
eaters and were rabid. The paralysis associ-
ated with the disease in humans and in cattle,
together with the history of bat bites in both,
led to the suspicion that blood-lapping bats
were transmitting the disease, despite the evi-
dence that vampire bats had been feeding on
humans in Trinidad for some 60 years. Pawan
(2) in 1936 reported results of investigations
which showed that vampire bats do transmit
rabies in both humans and livestock.
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Pawan (2) found circumstantial evidence
that bat rabies may have occurred in Trinidad
prior to the 1925 outbreak:

Records of the Trinidad colony indicated
that in the distant past attempts to establish
stock farms in the areas near the villages of
San Francique and Siparia had failed be-
cause of the ravages of bats.
While dissecting vampire bats to deter-

mine the nature of their stomach contents,
in 1889, a chemist developed a fatal paralysis
which was certified as "acute ascending spinal
paralysis."
In the continued absence of recognized

rabies, in 1919, a peasant girl and woman
were bitten on the lower extremities by a
"strange mad cat." Six weeks later, each de-
veloped a severe burning sensation at the site
of the wound, and paralysis followed.
Death occurred 3 days after the onset of
symptoms.

In Mexico
Bat rabies was recognized in Mexico during,

studies of a highly fatal paralytic disease of
livestock, which had been prevalent for nearly
half a century in the west coastal states of Mex-
ico (6). This disease was called "derriengue,"
or "el tronchado," and during the last decade it
appeared to be the major livestock problem in
parts of Mexico. There were at least 10,000
cases of derriengue in cattle yearly between
1939 and 1943. Johnson (6) reported than Ten
Broeck, and later Johnson himself, isolated
rabies virus from the salivary glands and brain
of a paralyzed cow and from the salivary
glands and brains of vampire bats (Desmroduw8
rotundus murinus Wagner) in the area of the
disease. Dogs did not appear to be associated
with the transmission of derriengue. Malaga-
Alba (6), in 1953, reported bat rabies from sev-
eral other parts of the country. Positive labora-
tory diagnosis has been made of bat rabies in
three states, Sonora, Chihuahua, and Tamauli-
pas, which border on the United States. The
disease now occurs in most of the states of
Mexico.

In Honduras
Schroeder (7) diagnosed vampire bat rabies

as "derriengue" while investigating cattle losses
at La Ceiba, Honduras, in 1950. He confirmed

raoies by mouse inoculation in 6 of the 7 cattle
studied. Negri bodies were foand in the brain
of the seventh animal, but mice inoculated with
this brain material failed to yield virus.

In Venezuela
Briceno Rossi (8), in 1953, reports the exist-

ence of paralytic rabies in cattle in various
stock-raising areas of Venezuela where the dis-
ease occasionally takes epizootic form and is
transmitted by vampire bats. The bovine-type
virus has been isolated from dogs, but dogs have
not been implicated in transmitting the disease.
There is no evidence of the disease in humans
in Venezuela.

The Virus Isolated from Bats

The rabies virus isolated from bats has been
shown by pathological findings, animal inocu-
lation, complement fixation, cross-neutraliza-
tion, and protection tests to be closely related
to classical strains of rabies virus (2, 5). It has
been likened to the virus of the "oulo-fato" form
of rabies found in indigenous dogs of French
West Africa in that both viruses usually pro-
duce the paralytic form of rabies (9).
In studies of the clinical course of rabies in

bats, Pawan (10) used a human strain of virus
which had produced the paralytic form of
rabies, but upon subcutaneous inoculation into
vampire bats it produced both the furious and
the paralytic forms of the disease. Pawan
demonstrated that the Trinidad virus travels
readily to the salivary glands in bats, the saliva
sometimes becoming highly virulent as early as
7 days following subcutaneous inoculation,
while the bat itself may manifest no sign of
disease.
The species specificity of the virus main-

tained in bats has been altered as is true of
rabies virus subjected to extended propagation
in the experimental and laboratory animals (5).
The slight differences which appeared in John-
son's neutralization and protection tests may
be explained somewhat by the low infectivity
index of freshly isolated rabies virus and the
high infectivity of brain tissue infected with
fixed virus. Rabbits immunized by Hurst and
Pawan (3) with killed fixed virus were pro-
tected against subsequent injection of Trinidad
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vampire bat virus, but, on the other hand, the
Trinidad virus did not confer much resistance
against fixed virus.
In addition to the animals mentioned pre-

viously, bat rabies virus has been experimen-
tally transmitted to guinea pigs, cats, rats, mice,
dogs, hens, and buzzards. After intracerebral
injection, dogs developed paralysis, in the pos-
terior limbs first, and some of them showed a
tendency to bite (11). Hurst and Pawan (3)
report the paralytic form of rabies in rabbits
following intracerebral injection, although Van
Rooyen and Rhodes (11) record that Remlin-
ger and Bailly noted a fairly long stage of
motor excitement before the onset of paralysis.
Van Rooyen and Rhodes reported that An-
drews had shown the guinea pig to be more sus-
ceptible to the Trinidad virus than to ordinary
rabies virus.
Hurst and Pawan (3) made extensive his-

tological studies of the brains and spinal cords
of monkeys and rabbits which were experimen-
tally infected in Trinidad. They observed that
infection of monkeys with the Trinidad virus
may give rise to very scanty cellular lesions,
detectable only on very careful examination, or
to marked inflammatory and parenchymatous
changes scattered diffusely over the central ner-
vous system. There also seemed to be a third
group showing lesions of intermediate severity
between the very scanty changes in the first
group and the intense changes in the second.
In the cortex of all groups, small compact mi-
croglial foci occurred, formed in many cases
around a degenerate nerve cell. The cerebrum
showed meningeal infiltration, perivascular
cuffing, and well-developed microglial foci.
When definite lesions were found in the brains,
marked changes were seen also in the spinal,
gasserian, and sympathetic ganglia. Many
nerve cells were degenerate, or actually necrotic,
and were often replaced by capsular cells.
Negri bodies were found regularly in the ex-
perimental disease of monkeys.

The Nature of the Disease

Bat rabies occurs in nature in humans, in
herbivorous animals, and in hemophagous and
frugivorous bats. Rabid dogs have been seen
frequently in areas where bat rabies was epi-

zootic, but the dogs could not be connected
with these epizootics. Natural infection has
not been reported in dogs except in Venezuela
where bat rabies virus has been isolated from
dogs (8).
The average incubation period in D. rotundws

is 95 days, but one bat showed probable symp-
toms on the third day following inoculation
and then returned to normal until the seventh
day when definite rabies symptoms appeared
(10). The longest known incubation period
was in a vampire bat which was infected in
nature prior to capture and which remained
infective without symptoms for 52 months.
At the end of this period, its brain was re-
moved and was injected subcutaneously into
guinea pigs, producing rabies in them. Pawan
(10) reports that in 1934 Lima showed that
Desmodus which had been infected experimen-
tally with bovine virus can remain infective
without evidence of disease for 1 to 5/2 months.
The average length of life of the frugivorous
bats (Artibeu-s) following inoculation with
rabies virus was 130 days.

Six forms of rabies in Desmodus bats were
observed and classified by Pawan (10) as
follows:

The typical classical furious rabies in which
fury is a prominent and predominating fea-
ture, followed by paralysis and death.
The typical paralytic form of rabies, in

which no state of fury or excitement can be
observed, but in which paralysis runs into
death.
A furious type of rabies, in which the stage

of fury is followed by recovery.
A furious form in which fury runs on

directly to death with no intervening par-
alysis.
A form in which the bat is well but dies

suddenly and unexpectedly without any pre-
vious evidence of illness.
A subelinical or latent form of infection,

in which the bat continues to live without
any apparent departure from normal.

The Clawsical Fom
In the classical form of bat rabies, there is

the usual incubation period, a prodromal or
invasive stage, then a stage of excitement, and
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lastly paralysis, ending in death. The prodro-
mal stage of from 12 to 24 hours' duration may
be seen when the bat is restless, easily irri-
tated, and there are muscular tremors, or the
bat may be apathetic and off feed. This stage
is rapidly followed by excitement, fury, and
various signs of deranged behavior. Paraly-
sis may first appear as a paresis of one limb or
may develop suddenly as a "stony" paralysis.
It most commonly involves the wing muscles
and those controlling the bladder, producing
incontinence of urine. The duration of paraly-
sis is from 1 to 5 days, and in its main features
it suggests the disease as seen in other animals
and humans.
The predominant symptom observed in

frugivorous bats is deranged behavior, during
which time they may bite other animals. As
with the blood-lapping bats, fruit-eating bats
may be refractory to clinical infection with
rabies virus; however, the saliva of infected
bats may contain the virus when they manifest
no evidence of disease (12).

The Paralytic Form
The paralytic form of rabies is usually seen in

cattle which have been infected by bats. It is
characterized by an initial period of restlessness
and excitement which is soon followed by a sud-
den onset of paralysis of the rear quarters. The
common name for this disease in Mexico, derri-
engue, is derived from the Spanish word mean-
ing a break in, or an injury to, the spine (5).
Affected animals ordinarily live for several
days; during this time paralysis extends to the
forequarters and neck. Salivaltion is noted
early and results from a difficulty in swallowing.
Emaciation develops rapidly, and the disease

seems to be uniformly fatal. The sudden onset
of posterior paralysis and the rapid extensive
emaciation seem to be almost pathognomonic.
The loss of cattle during an epizootic may be
high. Johnson (5) reported that when derri-
engue appears in epizootic proportions it may
kill 20 to 50 percent of the cattle in the immedi-
ate area, and Schroeder (7) reported that single
ranches in Honduras lost as much as 40 percent
of their cattle over a 4-month period during an
epizootic.
Symptoms in humans appear suddenly,

usually 3 to 4 weeks following the bite of an in-

fected bat. The first complaint is usually a
burning or tingling sensation in the bitten limb,
and there may be paresis in the affected limb at
the onset of the disease (11). The patient is
febrile and often has a headache. Following
these prodromal symptoms, which may last
from 1 to 4 days, muscular weakness progresses
to complete paralysis of the affected limb. The
trunk muscles and arms are soon involved,
terminating in a fatal paralysis usually about
the seventh day after the onset of symptoms.

Epizootiology

The incidence of bat rabies is cyclical, and the
disease in both humans and animals occurs in
epidemic form. The outbreaks, usually con-
fined to relatively small areas, are frequently
limited to valleys and arroyos which are in-
habited by vampire bats. In Trinidad, how-
ever, the animal disease occurred in large num-
bers over the entire island at one time or another
between 1925 and 1935, while the human dis-
ease remained confined to a few small areas
(13). The epizootics usually end in from 1 to 2
months, followed by the appearance of sporadic
cases for several months in the area. Subse-
quently, the disease may entirely disappear for
1 or 2 years before another outbreak.

Seawonal Ocomrrence
Seasonal distribution is quite constant, the

incidence peaking in January and February,
with most of the cases in 1 year occurring be-
tween October and April (5). This seasonal
occurrence may be traced to the breeding habits
of the bats. The first sign of an approaching
epizootic is the existence of the disease in vam-
pire bats (Desmodus), as evidenced by an in-
crease in the frequency with which they bite
humans and animals. In epidemics, the animal
disease has invariably preceded the appearance
of the disease in humans.

The NonhemopWou8 Bats
The nonhemophagous bats have not been con-

sidered as transmitters of rabies to other ani-
mals and humans, although the disease has been
recognized in four genera which were infected
in nature. Pawan (2) reports that Rehaag first
recognized rabies in the Phyllostoma superoil-
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liatumn, a fruit-eating bat. Pawan (2) later
*ecognized the infection in the Artibews, the
Hemiderma, and the rare Dicliduras, all three
of which he classified as frugivorous and in-
sectivorous. Johnson (5) has listed the Hemi-
dernw as insectivorous. Colin Campbell
Sanborn, curator of the Chicago Natural His-
tory Museum, states that the Phyllostoma,
Artibeus, and Hemiderma (in current terminol-
ogy, Carollia) are fruit-eating and are not
insectivorous.
Although the nonhemophagous bats have not

been considered of major importance in the
transmission of bat rabies to humans and ani-
mals, these bats have been found attacking
animals when they were deranged with rabies,
and they may transmit the disease. The fre-
quency with which rabies infection has been
found in the nonhemophagous bats during epi-
zootics among the blood-lapping bats and live-
stock leads to a strong suspicion that they play
a very important role in either harboring rabies
virus or in transmitting it to the hemophagous
bats and perhaps to animals.

Desmodus, the Transmmitter
The hemophagous vampire bat, De8nwod, is

the proved transmitter of bat rabies to humans
and animals. The vampire bats (D. rotuwndus
murinuw Wagner and Desinodu rufus Weid)
are a constant threat as a source of infection be-
cause of their normal feeding and living habits.
They live in large colonies within easy flying
range-usually about 1 mile-of the animals
upon which they feed. Blood is obtained from
the host through a typical crater-like wound,
upon which several bats may feed at the same
time, and they frequently retan to the same
host on successive nights. After feeding, they
rest in various hiding places, which may be fre-
quented by nonhemophagous bats, before re-
turning to their usual roosting places.
The known habitat of the vampire bat is from

the 30th parallel south latitude to the 28th
parallel north latitude, or, from just north of
Uruguay in South America to just north of
Cuidad Victoria, Tamaulipas, Mexico, in North
America. The many reports of bat rabies in
widely separated parts of this area indicate that
this disease presents a problem in all areas in-
habited by the vampire bats.

Control of the Disease

Control activities should be directed toward
the destruction of vampire bats or any other bat
known to harbor and transmit rabies virus. Bat
populations near villages or other thickly popu-
lated areas can be successfully limited by de-
struction of the colonies.
Limiting the bat populations in sparsely set-

tled regions where livestock range over large
areas is more difficult and, in some cases, almost
impossible. In these areas, livestock may be
protected, as is done in Mexico, by moving them
15 to 20 miles from an area in which bat rabies
is occurring.

Protection may be accomplished through
bat-proofing homes and animal shelters. In
some areas, bright lights have been used to keep
vampires away.
While the destruction of the blood-feeding

vampire bat remains the main objective in anti-
rabies bat campaigns, it should not be forgotten
that the nonhemophagous bats may bite ani-
mals and transmit rabies. Measures for reduc-
ing their numbers should be included in any
control campaign.

Immunization
In areas where bat populations cannot be

eliminated, susceptible animals can be pro-
tected by immunization with rabies vaccine.
Vaccination of livestock for the prevention of
derriengue was practiced in Mexico before the
vampire bat was implicated as the transmitting
agent (5). An extensive immunization pro-
gram was begun in 1936, using a vaccine con-
sisting of a 20-percent suspension of infected
sheep brain in saline containing 0.5 percent For-
malin. In his 1951 annual report on the Mex-
ico-United States rabies agreement, Dr. Aure-
lio Malaga-Alba, WHO rabies consultant, re-
ported that he successfully used avianized vac-
cine prepared from the Flury strain, in 1951,
to produce a high immunity against challenge
with the derriengue virus. Subsequently, he
vaccinated 3,500 cattle with this avianized vac-
cine with no known failures, although other
animals in the area which had been vaccinated
with brain tissue vaccine contracted the dis-
ease. Schroeder (7) reported equally good pro-
tection in Honduras with the avianized Flury
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strain vaccine. Approximately 5,000 cattle
were vaccinated intramuscularly in an area
where bat rabies was epizootic, and none of
them came down with rabies, whereas the inci-
dence of rabies continued high in unvaccinated
cattle.

Discussion

Bat rabies has been occurring in Latin Amer-
ica for half a century or longer and has been
recognized as a public health and economic
problem of considerable importance in that
area for at least two decades. The very nature
of the living and feeding habits of the bats
which transmit this disease presents a most dif-
ficult problem of control. In the United States,
there has been little concern that bat rabies
would be encountered in this country because
the known carrier was confined by climatic
requirements to warm areas some distance
from the southern border. Since Johnson's
original report (5), Malaga (6) has found the
disease in Sonora, Chihuahua, and Tamaulipas,
three states in Mexico which border on the
United States. Whether infected vampire bats
are moving northward or whether the bats have
been present in the border areas for a number
of years is difficult to determine.
A 1952 survey in southern California by the

Pan American Sanitary Bureau resulted in no
positive proof of vampire bats in that area, but
it did reveal circumstantial evidence of their
presence. The evidence indicates that an ex-
haustive survey in the area is warranted:

A bat, perhaps a vampire, was observed by
a member of the United States Fish and
Wildlife Service. It was seen at close range,
walking on all fours in the quadrupedal gait
typical of vampire bats, and was identified
as a vampire from a picture of a D. rotunduw.

Stabled horses with bleeding ears were
found in the morning, on other occasions, and
bat bites were suspected when no other defi-
nite cause could be found for the bleeding.
Ranchers in northern Baja California,

Mexico, were complaining that bats had been
damaging the teats of nursing sows. (It is
known that when bats do attack hogs they
prefer the flanks or mammae.)

There were reports of two cases of para-
lytic rabies in cattle in San Diego County,
Calif., yet there was no history of these cattle
having been bitten by other animals or of
rabies in dogs or coyotes in the immediate
area.

Paralytic cases of a disease resembling
rabies, followed by recuperation, have been
reported in the area. A case of posterior
paralysis was reported in an animal that was
ill for several days before it was slaughtered,
but the brain was not examined.
The circumstantial evidence of bat rabies in

southern California, the spread of derriengue
in Mexico, and the recent recognition of rabies
infection among insectivorous bats in Florida
and Pennsylvania may lead to a change in the
concept of a bat rabies problem in the United
States.

The Problem in the United States
Because the habitat of the vampire bat is

limited by temperature requirements to a warm
climate, it is not likely that this bat will present
a problem in the United States except, perhaps,
in the southern fringe of the country. In-
sectivorous species which are common in the
southern United States are also known to
inhabit areas in Mexico from which Xam-
pire bats have been reported. It seems likely
that rabies could be passed and maintained
among these different species. It is also
possible that bats could be infected by iabid
qarnivores and, in turn, could pass the in-
fection on to other bats and animals. The
apparently healthy bats in Florida which have
been found to be infected with rabies indicate
that thle disease may be latent and asymptomatic
in the insectivorous bat, as has been observed
in the hemophagous and frugivorous species of
Latin America.

A Limited Study
The belhavior of the virus in experimentally

infected insectivorous bats was shown in a lim-
ited experiment on 41 bats by Reagan and
Brueckner (14). They successfully inoculated
two species of insectivorous bats with rabies
virus isolated in mice from the brain of a dog.
Five passages were made in the big brown bat
(Eptesuitm fus&us), and the brains from each
passage were injected into mice. In the first
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three passages, 85 percent of the inoculated
bats developed the disease in 4 to 9 days, and
Negri bodies were numerous in all bat brains
and in all but one of the mice brains. In the
fourth and fifth passages, 60 percent of the
inoculated bats developed the disease in from
4 to 14 days, and only occasional Negri bodies
were noted in each brain of the diseased bats.
Negri bodies were found in only one-half of
the mice brains from these two passages.

Conclusions can hardly be drawn from this
limited study, but it may indicate that the virus
is altered as it passes through bats. The in-
fectivity seems to lessen, the incubation period
lengthens, and the incidence of Negri bodies
diminishes. This is in contrast to the usual
host-parasite relationship of the rabies virus, in
which the host becomes more susceptible, and
the incubation period becomes shorter with in-
creasing passage until the virus becomes fixed.
The present information on rabies in bats

of the United States is insufficient to permit
more than a conjecture as to the public health
problems which now exist or which may develop
in this country. Much additional study is
needed on the prevalence of rabies infection
in bats, the pathogenesis of the disease and the
nature of the virus in them, and the transmis-
sion of rabies by insectivorous bats to other
animals.
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