A Fatal Case of Rabies in a Woman
Bitten by an Insectivorous Bat
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ECOGNITION since 1953 of widespread
rabies infection in insectivorous bats, na-
tive to the Western Hemisphere north of
Mexico, has raised considerable conjecture re-
garding the potential of transmission to man
and other animals and the role such a reservoir
may play in the ecology and epidemiology of
rabies (/—4). While the ecology of rabies in
insectivorous bats is largely unknown, it is
established that the virus may be present in the
salivary glands and saliva (2, 4-10) and that
some infected specimens may apparently har-
bor the virus as symptomless carriers
(1,2,8,11,12). Whether this situation existed
previously and is only now being recognized or
is of recent origin is not known. Johnson (73)
is of the opinion that rabies in bats is of recent
origin. Since 1953, there have been numerous
reports in the United States of persons being
bitten by bats. Some of the animals have been
rabid, some not rabid, and others were not
secured for rabies examination.

Although epidemiological evidence has slowly
accumulated incriminating insectivorous bats as
a source of rabies infection for man (74-16) and
while transmission from a naturally infected in-
sectivorous bat to laboratory mice has been dem-
onstrated (6), there has been no unequivocal
evidence that rabid insectivorous bats have in-

Dr. Humphrey and Dr. Kemp are with the veterinary
public health section, bureau of acute communicable
diseases, California State Department of Public
Health in Berkeley. Dr. Wood practices medicine
in Paradise, Calif.

Vol. 75, No. 4, April 1960

fected man or other animals in nature with the
exception of the case to be described here.

A fatal case of rabies in a California woman
definitely incriminates the silver-haired bat,

- Lasionycteris noctivagans, a free-living, insec-

tivorous species, as a source of the disease for
man.

History of Exposure

On Saturday, August 30, 1958, a 53-year-old
woman picked up a bat that was lying on the
ground near the porch of her home in Magalia,
Butte County, Calif. In attempting to place it
in a tree where her two dogs would not further
molest it, she was bitten on the middle finger
of the left hand.

The bat apparently appeared abnormal, for
she telephoned a veterinarian, Dr. W. H. Martin
of Paradise, Calif., about treating the bat for a
broken wing. Dr. Martin, upon hearing she
had been bitten, suggested the bat might be
rabid and advised the woman to refrigerate the
animal and notify the Butte County Health
Department. Because of the Labor Day week-
end the health department was not notified until
Tuesday, September 2.

The county health department laboratory ex-
amined the bat’s brain and reported it positive
for Negri bodies. A portion of the brain and
the carcass of the bat were forwarded to the
California State Department of Public Health.
Identification of the bat and additional labora-
tory findings will be described later.

On the basis of the county laboratory’s posi-
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tive findings, the woman was administered 3,000
units of hyperimmune antirabies serum intra-
muscularly late on September 2, the third day
after she was bitten. The following day Dr.
Wood began a course of rabies vaccine. The
vaccine, of duck embryo origin (17-19), was ad-
ministered in 14 daily injections.

At the time this treatment was initiated, the
bite wounds consisted of two small healing
punctures in the region of the second inter-
phalangeal joint of the middle finger of the left
hand. Local treatment was not administered
because of the time interval between the bite
and the healing of the wounds.

Eight days after administration of the anti-
serum and 7 days after the start of the vaccine
therapy, the patient developed a skin rash with
severe pruritis. Daily administration of the
antihistaminic drug pyrilamine maleate was
begun, and the next day strontium bromide with
calcium gluconate was added to the therapy.
However the rash persisted until shortly after
the series of 14 doses of rabies vaccine was
completed. At no time were members of the
corticosteroid group of drugs administered.

The woman apparently remained well until
October 24, 1958, when she went to a local
chiropractor complaining of numbness in the
inner left arm, extending to the first two fingers,
and of pain in the region of the third thoracic
vertebra. She returned with the same com-
plaints the next day. On October 26, the pain
descended to the fifth or sixth thoracic vertebra,
- and she complained also of gas and pressure
below the diaphragm. From October 27
through 29, her chief complaint was abdominal
pain. The chiropractor, as far as is known,
was unaware of the bat incident.

The chiropractor became increasingly con-
cerned about the possibility of an intestinal
obstruction and repeatedly urged her to enter
ahospital. On October 29 she visited Dr. Wood
with the complaint of acute abdominal distress.
She was treated symptomatically and told to
return if she was no better in the morning.
Since there was no improvement in her condi-
tion, she was admitted to a local hospital at 9:40
a.m., October 30. The diagnosis on admission
was possible intestinal obstruction and nota-
tions of pain in upper left abdomen, intermit-
tent for 10 days. On November 4 the woman
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died, 66 days following exposure, 49 days after
antirabies treatment had been completed, and
11 days after onset of symptoms. (See clinical
history during hospitalization, p. 320.)

Laboratory Findings

An autopsy was performed approximately 13
hours after death. The only gross pathological
finding was a 12-inch section of ileum, black in
color and definitely delineated.

Bat and human brain material were submitted
for further investigation to the virus and rick-
ettsial disease laboratory, California State De-
partment of Public Health, by the county health
department. Findings are reported in full
elsewhere (20) and are summarized here.

Microscopic examination of tissue impres-
sions of the human brain material, stained by

Sellers method (21), by the county health de-

partment and the State Department of Public
Health, and examination of tissue sections by
the State agency all revealed the presence of in-
tracytoplasmic inclusion bodies not character-
istic of Negri bodies. The histopathological
picture was a diffuse nonsuppurative encepha-
lomyelitis with the midbrain and brain stem
especially affected.

Suspensions of the bat brain and the human
brain material both proved infective for mice,
and mouse brains all contained Negri bodies.
The agent recovered from the human brain was
further confirmed as rabies by serum neutraliza-
tion test, using hyperimmune antiserum of
equine origin.

Other Possible Exposures

The husband of the deceased woman told Dr.
Kemp that he knew of no exposures experienced
by his wife other than the bat incident. The
two dogs that may have encountered the bat and
two cats on the premises at the time of the
incident were still in good health on March 3,
1959.

The husband recalled that he had observed
fecal droppings on a porch of the house on most
mornings during the summer prior to his wife’s
exposure. From his description, these appear
to have been bat droppings, and the porch
probably served as a night roosting site, perhaps
for the moribund bat that his wife found. No
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Photograph by Ernest P. Walker, National Zoological Park, Smithsonian Institution

Silver-haired bat (Lasionycteris noctivagans)

droppings were observed after the date of the
biting incident.

During the winter, the husband stored boards
in piles on the superstructure of his small
sawmill, which is adjacent to the house. Early
each spring when he moved the boards to spread
them out over the superstructure of the mill for
shade, he said that he frequently uncovered
bats between the boards.

The Silver-Haired Bat

The carcass of the bat which had bitten the
woman was identified as a silver-haired bat,
L. noctivagans, by Keith F. Murray, mammalo-
gist, bureau of vector control, California State
Department of Public Health, and confirmed by
Seth Benson, Ph.D., Museum of Vertebrate
Zoology, University of California, Berkeley.

L. noctivagans (see photo), the only species in
its genus, is distributed widely over the north-
ern part of North America. It inhabits for-
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ested areas and characteristically roosts under
loose slabs of bark on trees. The species is in-
frequently encountered, although it is probably
fairly common in suitable areas. Colonies have
been found in the eastern part of the United
States, but, in general, it is a solitary or free-
living bat.

It is generally accepted to be a migratory
species. In California, although there is no
clear evidence of migration, scattered records
suggest movement to lower elevations in winter.
The observed distribution in California is pri-
marily in the northern forest areas, the Sierra
Nevada range, and along the coast south to
Monterey County.

Butte County in northern California is di-
vided into the Sierra foothills, which support
open growths of blue oak woodland, Ponderosa
pine forest beginning at 2,000 feet, and Douglas
tir forest, beginning at 3,000 feet. There is a
Ponderosa pine forest in the immediate vicinity
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of the house where the biting incident took
place. About 1 mile distant is a large, fresh-
‘water reservoir.

L. noctivagans has been found to be rabid in
at least two other recent instances. One oc-

curred in Osoyoos, British Columbia, in August
1958. A bat found in an old shoe bit a 75-year-
old man on the thumb and index finger of the
left hand. Brain tissue and salivary glands of
the animal, a mature female silver-haired bat,

Clinical History During Hospitalization

First hospital day. Meperidine hydrochloride, an
analgesic, phenothiazine chlorpromazine, a depres-
sant, and secobarbital sodium, a sedative and
hypnotic, were administered as required. Roentgen-
ographic gastrointestinal studies revealed essentially
negative findings. An electrocardiogram showed an
abnormal picture which was interpreted as
myocardial strain.

The results of blood studies follow :

Red blood
count__________ 4,650,000 (appears slightly hypochromic)
Hemoglobin______ 87 percent, 13.6 gm.
White blood
count . ______ 16,300
Total polymorphonuclear leukocytes________________ 91
Nonsegmented________________________.______ 1
Segmented — - —— 9%
Eosinophiles__-___________________ — 0
Basophiles_______________________________________ 0
Total lymphocytes _—_____________________________ 5
Monocytes_ - ____ 4
Myelocytes I R -0

Temperature ranged from 96.8° to 98.0° F., pulse
from 75 to 80, and respirations from 12 to 20 per
minute.

Second hospital day. The patient complained of
pain in the abdomen, arms, and back and was ex-
tremely restless. Urinary incontinence was noted,
and she was reported to have been immodest before
visitors. She was again given meperidine hydro-
chloride and phenothiazine chlorpromazine. Neo-
stigmine, a parasympathetic nerve supply stimulant,
phenobarbital, belladonna, and atropine were also
administered. A urinalysis revealed largely nega-
tive findings with the exception of large amounts of
acetone.

The patient’s temperature ranged from 98.2° to
98.6° F., her pulse from 88 to 102, and respirations
from 15 to 24 per minute.

Third hospital day. The patient had a good ap-
petite for breakfast but ate little in the latter part

of the day. She had poor muscular control of the
extremities and complained of pain in many parts of
her body. She was again given meperidine hydro-
chloride, phenothiazine chlorpromazine, belladonna,
and, in addition, acetophenetidin-acetylsalicylic acid-
caffeine.

Fourth hospital day. The patient complained of
severe pain, especially in the abdomen and down the
legs. She ate well, however. Late in the day she
became restless and tossed and turned a great deal.
She was given meperidine hydrochloride, pheno-
thiazine chlorpromazine, belladonna, secobarbital
sodium, and phenobarbital.

The results of a spinal fluid examination were:
appearance—clear; white blood count—none; pro-
tein—120 mg. percent; sugar—77 mg. percent; and
Pandy test—positive.

Temperature ranged from 98.6° to 99.6° F., pulse
from 70 to 100, and respirations were 20 per minute.

Fifth hospital day. The patient was extremely rest-
less, complaining of pain in her stomach and in-
ability to eructate and pass flatulence. She stated
she was unable to feel hypodermic injections, yet
complained of wrinkles in the bedsheets. She had
less control of her extremities than on previous days
but ate an evening meal. She was again given
meperidine hydrochloride, phenothiazine chlorpro-
mazine, and belladonna. Her temperature rose con-
tinuously from 99.8° at 7 a.m. to 102.2° F. at 7 p.m.
Her pulse ranged from 96 to 112 and respirations
were 20 to 34 per minute.

Sixth hospital day. The patient complained of
abdominal distress and inability to swallow the
mucus which ran almost continuously from her
mouth. She also complained of a feeling of heavi-
ness in her chest. She deteriorated rapidly in the
afternoon. Temperature, pulse, and respirations all
rose briefly in the early afternoon to 102.4° F., 120,
and 30 per minute, respectively, and dropped just
prior to death, which occurred at 6:30 p.m.
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were inoculated into four mice each at the
animal pathology laboratory, Canada Depart-
ment of Agriculture, in Vancouver. DBetween
the 11th and 14th postinoculation day, all mice
were dead. Microscopic examination revealed
typical Negri bodies (5).

Another silver-haired bat, submitted from
Pueblo, Colo., in 1959, was reported positive by
the South West Rabies Investigation Station,
Las Cruces, N. Mex. (22).

Rabies in Nonsanguivorous Bats

Prior to 1953 rabies in bats was believed
limited to the geographic areas inhabited by the
vampire bat—Mexico, Central and South Amer-
ica, and Trinidad (23). Although a few isola-
tions had been made from frugivorous and in-
sectivorous species of bats in Brazil (24) and
Trinidad (25), these were considered to be in-
fections related to the vampire reservoir and
were thought to play no role in the spread of
the disease.

The first identification of rabies in a non-
sanguivorous bat in the United States was made
from a Florida yellow bat, Dasypterus flori-
danus (12,26). 'The bat was killed while un-
provokedly biting a 7-year-old boy in daylight
on June 24, 1953, in Florida. On September 23,
1953, a bat attacked a woman standing at a lake
front in Boiling Springs, Pa. (27.28). The car-
cass was inadvertently destroyed but it is
believed to have been a hoary bat, Lasiurus
cinereus. In both instances the bats were con-
firmed as rabid by laboratory examination.
Both persons received antirabic treatment and
remained well.

Haupt and Rehaag (24) reported a leaf-
nosed bat, Phyllostoma supercilliatum, biting a
calf which later developed paralytic rabies.
Bell (6) achieved transmission of rabies by the
bite of a naturally infected California myotis
bat, Myotis californicus, on three of a litter of
SiX mice.

Since the initial isolation of rabies virus from
an insectivorous bat in Florida in 1953 (12,26),
rabies has been identified in nearly 300 bats of
19 bat species, 4 solitary and 15 colonial, from
19 States in widely divergent areas of the
United States (personal communication from
E. S. Tierkel, Communicable Disease Center,
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April 30, 1959). The greatest number of isola-
tions has been made in the southwest.

Bat-Associated Rabies in Humans

While the transmission of rabies infection
from the vampire bat to man has been well au-
thenticated (25), we are aware of only five re-
ported instances of rabies in humans associated
with insectivorous bats other than the case re-
ported here. The first case, reported by Sulkin
and Greeve (14), was in a 43-year-old woman
who died of rabies in Texas in 1951. She
stooped to look at a bat lying at the side of a
road near her home. The bat flew up and bit
her on the left forearm. Sixteen days later she
became ill. She was admitted to a hospital 5
days later with a diagnosis of bulbar poliomye-
litis. She died on the fourth day she was in the
hospital. Negri bodies were observed on micro-
scopic examination of brain tissue. The bat
was neither identified nor examined for rabies.

The second case occurred in India (75). A
railway worker, 48 years old, noticed some boys
pelting a bat with stones. He was bitten vi-
ciously on the forearm when he attempted to
place the bat in a tree. He went to a physician
3 months later complaining of malaise and dif-
ficulty in swallowing. He had a temperature of
100°F. His condition deteriorated rapidly and
he died on May 24, 1954. The species of bat
was not identified nor was it examined for
rabies.

The third case, reported by Irons and co-
workers (16), was in a Texas State Health De-
partment. entomologist who died of rabies on
January 4, 1956. He had been engaged in re-
search on bat rabies in Texas, capturing, han-
dling, and banding insectivorous bats in caves
from April through November 1955. Isolation
of rabies virus had been made from bats taken
from the caves where he had worked. He had
also inoculated bats with rabies virus several
months before his death. How and when he
was infected even he did not know. He is
known to have worked extensively, however, in
Frio Cave, Uvalde County, a cave which figures
prominently in the history of the fourth case.
Rabies infection in the entomologist was con-
firmed by positive mouse inoculation test.

The cause of death in the fourth case has been
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Rabid bats found in California, Janvary 1, 1954-December 31, 1959

Year, month, Species Results of mouse Remarks
and county inoculation test
1954

July, Sonoma_ ______

1955

June, Kern__________

September, Madera_ -

1956
August, Santa Clara.__

September, Shasta___

September, Shasta___

October, Butte_ _____

1957
July, Madera________

September, Madera_ _

19568
April, Shasta________

June, Butte_________

August, Butte_______

September, Butte____
July, Alameda_._____

July, Kern__________
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Tadarida brazil-
1ensis.

Myotis californicus. -_

Tadarida brazil-
1ensis.!

Myotis species1______

Lasiurus cinereus.. _ __

Tadarida brazil-

1ensis.
Lasturus cinereus. - __
~ Tadarida brazil-
iensis.!

Mpyotis evolis_ _______

Tadarida braziliensis_
Tadarida brazil-
1ensis.!

Lasionycterus
noctivagans.

Lasturus cinereus._ . _ _

Tadarida braziliensis_

Tadarida braziliensis_

Combined brain and sal-
ivary gland tissues
positive.

Salivary %}and tissue pos-
itive, brain liquified,
not examined.

Brain and salivary gland
positive.

Brain tissue positive_____

Brain tissue positive._____

Brain tissue positive_____

Brain tissue positive_____

Brain tissue positive_ ____

Brain tissue positive_____

Brain tissue positive_____

Brain tissue positive.____

Survey specimen, apparently healthy,

collected near Forrestville.

Found dead in fish pond at Camp Yenis
Hante on Green Horn Mountain.

Bat observed in tree by man pruning
tree in Madera. Man bitten captur-
ing bat. Bat dead next morning.
Brain Negri negative. Neutraliza-
tion test positive.

Bat unprovokedly attacked boy and
randfather in patio of home in Los
atos about 5:30 p.m. Boy bitten

behind ear.

Apparently paralyzed bat observed on
porch steps of home in East Redding.
Dog possibly bitten. Negri positive.

Partially paralyzed bat observed at
noon crawling across floor of motor-
cycle shop in Redding. Negri nega-
tive. .

Partially paralyzed bat found in yard of
home in Chico. Negri negative.

Apparently partially paralyzed bat
observed to fall out of tree on a
ranch. Negri negative. Neutraliza-
tion test positive.

Bat scared off ground during daytime in
Agnew Meadows, High gierras. Lit
on nearby tree, then lit on second tree.
Man bitten capturing bat. Negri
negative.

Partially paralyzed bat found lying on
porch of county health department
below known bat roost in roof tiles.
Negri positive. Neutralization test
positive.

Two dogs observed playing with par-
tially paralyzed bat in yard of home
in Thermalito. Not known if dogs
bitten. Negri negative.

Partially paralyzed bat picked up by
woman who was bitten and sub-
sequently died of rabies. Negri pos-
itive.

Partially paralyzed bat found in yard of
home in Chico. Negri positive.

Partially paralyzed or dead bat found
by 7-year-old boys in Berkeley.
Boys incurred skin punctures, but not
known if due to bite. Negri negative.

Paralyzed bat found under bat roost in
Kern Canyon. Died next day. Negri
?‘egative. Neutralization test posi-
ive.
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Rabid bats found in California, January 1, 1954—December 31, 1959—Continued

Year, month,
and county

Species

Results of mouse
inoculation test

Remarks

November, Kern_____

December, Imperial __

1969
April, Alameda.______

May, Kern__ _______
May, Kern_________
June, Kern_________

June, Marin________

June, Marin________

June, Marin___ _____
August, Marin______
June, Napa_________
July, Napa_ . _______
July, Butte_ ________

July, Butte_ ________

September, Butte____

July, Modoe. . _____
August, Shasta______

September, Glenn____
September, Ventura__

October, San Joaquin.

Lasiurus cinereus_ _ __

Macrotus californicus.

Tadarida braziliensis_

Lasturus cinereus..__ _
Lasturus cinereus_ _ _ _
Antrozous pallidus.. __

Antrozous pallidus_ _ _

Antrozous pallidus_ _ _

Antrozous pallidus__ _
Antrozous pallidus._ _ _
Antrozous pallidus_ __
Tadarida braziliensis.
Lasiurus cinereus._ . _ _

Pipistrellus hesperus.

Tadarida braziliensis_

Pipistrellus hesperus .

Tadarida braziliensis_
Tadarida braziliensis_
Lasturus cinereus__ _ _

Tadarida braziliensis.

Brain tissue positive_____

Brain tissue and saliva
positive.

Brain tissue positive__.___

Brain tissue positive_ ____
Brain tissue positive_ ____
Brain tissue positive_ ____

Brain tissue positive_____

Brain tissue positive_____

Brain tissue positive. ____

Brain tissue positive. ____

Partially paralyzed bat found by three
children in Bakersfield. Children
apparently not bitten. Negri nega-

tive.

Apparently healthy bat collected in
survey from mine near Potholes.
Neutralization test positive.

Partially paralyzed bat found during
daytime floundering on garage floor
of home in Centerville area. Negri
negative.

Three of 13 apparently ill or abnormal
bats captured at the Naval Ordnance
Test Station, Ridgecrest, Inyokern,
during daytime or early evening.
All Negri positive.

Two cats found playing with a partially
paralyzed adult bat on front porch of
home in San Rafael at 3 a.m. Bat
bit one cat. Negri positive.

Partially paralyzed young adult bat
found being played with by dog im
yard of home in San Rafael during
evening. Negri positive.

Young bat just beginning to fly found
dead under bush by dog in yard of
San Rafael home. Negri positive.

Partially paralyzed young adult bat
found being played with by cat in
patio of San Rafael home at noon.
Microscopic examination atypical.

Partially paralyzed bat found on ranch
near Calistoga. Negri positive.

Partially paralyzed bat found near
Calistoga. Microscopic examination
atypical.

Partially paralyzed bat found by ranger
in Bidwell Bar State Park near
Oroville. Negri positive.

Partially paralyzed bat found in swim-
ming pool of Butte County Hospital,
Oroville, by child. Child picked up
bat and was bitten. Microscopic
examination atypical.

Bat found being played with by cat in
Chico home. Cat bitten. Micro-
scopic examination negative.

Partially paralyzed bat found in yard of
home in Alturas. Negri negative.
Partially paralyzed bat found alive on
front step of home in Redding.

Microscopic examination atypical.

Partially paralyzed bat found on step of
school in Willows by school child.
Microscopic examination atypical.

Bat made unprovoked attack upon dog
in daytime in home at Fillmore.
Negri positive.

Found moribund in street in Tracy.

1 Identification of species probable.
2 Results of mouse inoculation test not available.
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confirmed but how the infection was incurred is
not clear (29). A consultant mining engineer
died of rabies in Wadsworth Veterans Adminis-
tration Hospital, West Los Angeles, Calif., on
June 3,1959. Heisknown to have explored bat
caves in the Big Bend country of Texas as possi-
ble locations for mining bat guano. Between
April 17 and 28, 1959, he visited Hawkey Cave,
Pecos County ; Frio Cave, Uvalde County ; Fern
Cave, Val Verde County; and Dunbar Cave,
Edwards County.

He told a friend that in one cave, believed to
be Frio Cave, the bats were very numerous and
he had had to hold his flashlight above his head
to protect himself. During this time a bat
nicked him in the face. However, prior to death
he was emphatic in denying that he had been
bitten by a bat or other animal. He also visited
Mexico during the periods April 9-14 and May
11-14, but is thought not to have visited bat
caves there.

On May 26 he became nauseated and vomited,
and complained of pain in his left hand and arm.
He was admitted to the hospital June 1.

The clinical history following hospitalization
is one of dyspnea, Cheyne-Stokes respiration,
periods of depression, continuous retching,
hypersensitivity, anxiousness, sweating hydro-
phobia, rapid deterioration, and death. Tem-
perature was just above normal on hospital
admittance and reached 103° F. terminally. A
clinical diagnosis of rabies was reached early on
June2. Death occurred on June 3.

Microscopic examinations of brain material
by the Los Angeles City Health Department and
the University of California at Los Angeles
Medical School were negative for Negri bodies.
Mouse inoculation tests by both laboratories re-
vealed a pathogenic agent, which killed the mice
in 6 days, but examination of the mouse brains
failed to reveal Negri bodies. The identity of
the mouse pathogenic agent as rabies virus was
confirmed by positive serum neutralization tests
in mice and the finding of Negri bodies in the
brains of second passage mice.

The fifth case occurred in a 44-year-old man
in Wisconsin (30a). On August 8, 1959,
a sleeping farmer in Blue River was bitten on
the lobe of the right ear by a bat that flew in
the window. On August 29 he complained of
tingling and pain in the area of the right ear.
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He died on the morning of September 4, 1959.
Microscopic examination of brain tissue taken
at autopsy revealed Negri bodies and mouse
inoculation test was positive for rabies. The
bat incident was the farmer’s only known con-
tact with a possible rabies vector. The bat was
not identified or examined for rabies because it
was eaten by the family cat.

Bat Rabies as a Public Health Hazard

Evaluation of the role of bat rabies in the
epidemiology and ecology of the disease in
the United States is extremely difficult. De-
spite the widespread reservoir of the disease in
bats the evidence of transmission from bats to
terrestrial animals is negligible.

The direct public health hazard of rabies in
bats is likewise somewhat difficult to evaluate.
Cursory review of various reports of human ex-
posures in this country and Canada indicates
at least 75 persons have been reported to have
been bitten (37). The actual number of persons
bitten by bats certainly is greater than the re-
ported figures indicate. In the majority of
reports which include the circumstances of the
bite the bitten persons subjected themselves to
exposure through handling an abnormal- or ill-
appearing bat.

Few reports (6,12, 14, 26-28, 30) indicate un-
provoked attack. These circumstances closely
parallel experience in California (see table).

The first recognition of bat rabies in Cali-
fornia was made in 1954 (77). Subsequent
recognitions have brought the total number to
35, comprising at least 8 species from 14
counties.

Two of the 35 were apparently normal speci-
mens collected in surveys. Two were found
dead, one in a fishpond and one on the ground.
Twenty-eight were ill, partially paralyzed or
moribund when found. One was disturbed, dur-
ing daylight, on the ground by the bitten
person.

Only two bats made unprovoked attacks, one
on a boy and his grandfather and one on a dog.

Of persons exposed in California, five (three
adults and two children) are definitely known
to have been bitten; two children may possibly
have been bitten; and three children were con-
tacts, but apparently not bitten. Eleven do-
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mestic pets (seven dogs and four cats) have
been contacts to rabid bats in California. With
but one exception, all persons bitten in Cali-
fornia exposed themselves by handling bats
which exhibited signs of abnormality, such as
partial paralysis.

A total of 92 cases of rabies in humans were
reported in the United States during the 8-year
period 1951-58, of which only 3 were associated
with exposure to bats, an incidence of about 3
percent. Thus, the available evidence indicates
the hazard of direct transmission of rabies from
bats to man is minor compared with that of
transmission from terrestrial animals.

Discussion of the Case History

The woman in the case history related earlier
received what is usually considered to be an
adequate course of antirabic treatment (32), ini-
tiated within 3 days after exposure. Despite
the treatment, she succumbed to rabies 66 days
following exposure and 49 days after comple-
tion of treatment. The case clearly represents
an instance of treatment failure. The nature
of the bite wounds and the size of the animal to
which she was exposed would seem to preclude
the possibility of implantation of an overwhelm-
ing inoculum of rabies virus. There is nothing
in the woman’s past history to suggest undue
susceptibility to infection, such as agammaglo-
bulinemia.

Summary

On August 30, 1958, a woman was bitten on
a finger of the left hand by a silver-haired bat
(Lasionycteris noctivagans) near Magalia,
Butte County, Calif. The woman was bitten
during unnecessary handling of the bat which
behaved abnormally. The animal was proved
rabid by the finding of Negri bodies in impres-
sions of bat brain material and isolation of
rabies virus by mouse inoculation. The patient
was administered what is usually considered to
be an adequate course of antirabies treatment,
initiated on the third day following exposure.
Treatment consisted of 3,000 units of hyperim-
mune antirabies serum followed by 14 doses of
rabies vaccine of duck embryo origin. Although
treatment was complicated by a skin rash, the
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woman remained well until October 24, 1958,
when she complained of numbness in the left
arm and fingers and of pain between her shoul-
ders. Her condition gradually deteriorated, be-
coming complicated by an ascending paralysis.
Death occurred on November 4, 1958. Rabies
virus was isolated from her brain and identified
by serum virus neutralization test. The case
constitutes an instance of antirabies treatment
failure.

The case is believed to be the first fully docu-
mented instance of transmission of rabies from
nonsanguivorous bat to man.

Present knowledge of the extent of the in-
sectivorous bat rabies reservoir in the United
States and five other human cases of rabies as-
sociated with insectivorous bats are reviewed.
The public health hazard of rabies in insectivor-
ous bats is discussed.

REFERENCES

(1) Burns, K. F., and Farinacci, C. J.: Rabies in
nonsanguivorous bats of Texas. J. Infect. Dis.
97: 211-218, September-October 1955.

(2) Burns, K. F.: Insectivorous bats naturally in-
fected with rabies in southwestern United
States. Am. J. Pub. Health 46: 1089-1097,
September 1956.

(3) Enright, J. B.: Bats and their relation to rabies.
Ann. Rev. Microbiol. 10: 369-392 (1956).

(4) Schneider, N. J., Scatterday, J. E., Lewis, A. L.,
Jennings, W. L., Venters, H. D., and Hardy,

A. V.: Rabies in bats in Florida. Am. J. Pub.
Health 47: 983-989, August 1957.

(5) Avery, R. J.: Bat rabies in British Columbia.
News Letter, Health of Animals Division, Ot-
tawa, Canada Department of Agriculture, Oct.
7, 1958, pp. 34.

(6) Bell, J. F.: Transmission of rabies to laboratory
animals by bite of a naturally infected in-
sectivorous bat. Science 129: 1490-1491, May
29, 1959.

(7) Stamm, D. D., Kissling, R. E., and Eidson, M. E.:
ixperimental rabies infection in insectivorous
bats. J. Infect. Dis. 98: 10-14, January—Feb-
ruary 1956.

(8) Tierkel, E. S.: Current status of rabies in the
United States. Summary Report of Great
Lakes Regional Rabies Conference, Chicago,
Ill.,, Feb. 19-20, 1958. Communicable Disease

Center, U.S. Public Health Service, pp. 1-3.
(Mimeographed.)

(9) Tierkel, E. S.: Recent developments in the
epidemiology of rabies. Introduction. Ann.
New York Acad. Sec. 70: 445448, June 3, 1958.

325



(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

326

Burns, K. F., Shelton, D. F., and Grogan, E. W.:
Recent developments in the epidemiology of
rabies. Bat rabies: Experimental host trans-
mission studies. Ann. New York Acad. Sc. 70:
452466, June 3, 1958.

Enright, J. B., Sadler, W. W., Moulton, J. E., and
Constantine, D.: Isolation of rabies virus from
an insectivorous bat (Tadaride mezicana) in
California. Proc. Soc. Exper. Biol. & Med. 89:
94-96, May 1955.

Venters, H. D., Hoffert, W. R., Scatterday, J. E.,
and Hardy, A. V.: Rabies in bats in Florida.
Am. J. Pub. Health 44 : 182-185, February 1954.

Johnson, H. N.: Rabies. In Viral and rickettsial
infections of man, edited by T. M. Rivers and
F. L. Horsefall, Jr. Ed. 3, Philadelphia, J. B.
Lippincott Co., 1959, ch. 21, pp. 405-431.

Sulkin, S. E., and Greeve, M. J.: Human rabies
caused by bat bite. Texas J. Med. 50: 620-621,
August 1954.

Pasteur Institute of Southern India: 1953 an-
nual report of the director and 1954 scientific
report. Conoor, India.

Irons, J. V., Eads, R. B, Grimes, J. E., and
Conklin, A.: The public health importance of
bats. Texas Rep. Biol. & Med. 15: 292-298,
summer 1957.

Peck, F. B., Jr., Powell, H. M., and Culbertson,
C. G.: A new antirabies vaccine for human use.
J. Lab. & Clin. Med. 45: 679683, May 1955.

Peck, F. B, Jr.,, Powell, H. M., and Culbertson,
C. G.: Duck-embryo rabies vaccine: Study of
fixed virus vaccine grown in embryonated duck
eggs and killed with beta-propiolactone (BPL).
J.AM.A. 162: 13731376, Dec. 8, 1956.

Powell, H. M., and Culbertson, C. G.: Recent ad-
vances in the preparation of antirabies vac-
cines containing inactivated virus. Bull. World
Health Org. 10: 815-822 (1954).

Lenette, E. H., Soave, O. A., Nakamura, K., and
Kellogg, G. H.,, Jr.: A fatal human case of
rabies following the bite of a rabid bat
(Lasionycteris noctivagans). Isolation and

(21)

(22)

(23)

24

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

identification of virus from vector and victim.
J. Lab. & Clin. Med. 55 : 89-94, January 1960.

Sellers, T. F.: A new method for staining Negri
bodies of rabies. Am. J. Pub. Health 17: 1080-
1081, October 1927.

Colorado State Department of Public Health:
Bat rabies. Major communicable disease sum-
mary by organized health units and other
counties for the week ended Sept. 12, 1959.

Johnson, H. N.: Derriengue: Vampire bat rabies
in Mexico. Am. J. Hyg. 47: 189-204, March
1948.

Haupt, H., and Rehaag, H.: Durch fledermause
verbreitete seuchenhafte tollwut unter vieh-
bestanden in Santa Catharina (Sud Brasilien).
Ztschr. f. Infektionskr., 22: 104-127 (1921).

Pawan, J. L.: The transmission of paralytic
rabies in Trinidad by the vampire bat (Des-
modus rotundus murinus Wagner, 1840) Ann.
Trop. Med. 30: 101-130, Apr. 8, 1936.

Scatterday, J. E.: Bat rabies in Florida. J. Am.
Vet. M. A. 124: 125, February 1954.

Kough, R. H.: Attack on a human being by a
rabid insectivorous bat. J.A.M.A. 155: 441,
May 29, 1954.

Witte, E. J.: Bat rabies in Pennsylvania.
J. Pub. Health 44 : 186-187, February 1954.

California State Department of Public Health:
California surveillance report. Rabies Report
No. 6, June 1959, pp. 1-2.

National Office of Vital Statistics: Weekly re-
port of morbidity and mortality; -(a¢) week
ended Sept. 26, 1959, vol. 8, No. 38, Oct. 2, 1959 ;
(b) week ended Sept. 15, 1956, vol. 5, No. 37,
Sept. 21, 1956; (¢) week ended June 14, 1958,
vol. 7, No. 24, June 20, 1958; (d) week ended
June 28, 1958, vol. 7, No. 26, July 5, 1958.

Tierkel, E. 8., and Arnstein, P.: The present
status of bat rabies in the United States. Pro-
ceedings of the 62d Annual Meeting of the U.S.
Livestock Sanitary Association. Miami Beach,
Fla. Nov. 4-7, 1958, pp. 248-252.

World Health Organization Expert Committee
on Rabies: Third Report. Technical Report
Series No. 121. Geneva, 1957.

Am,

OVR’s “Rehabilitation Record” Makes Debut

Rehabilitation Record, a journal to be issued every 2 months by the Office
of Vocational Rehabilitation, Department of Health, Education, and Wel-
fare, published-its first number January 1960. It reviews activities of the
Federal-State program of vocational rehabilitation, with emphasis on research
supported by OVR. Subscription rates are $1.75 a year (overseas, 50 cents
additional), payable to the Superintendent of Documents, U.S. Government

Printing Office, Washington 25, D.C.

Public Health Reports



