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ID Starlings were supplied by Dr. R. G. Schwab, Assistant Wildlife Biologist, Department of Animal Physiology,

University of California, Davis.
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Abstract: Forty European starlings (Sturnus vulgaris) were inoculated orally with
pseudorabies virus. Subsequent attempts to isolate the virus from feces, liver, lung
and kidney of the birds were negative; antibody against the virus could not be detected
in their serums.

INTRODUCTION
The European starling (Sturnus

vulgaris) was introduced into the United

States in 1890, when 60 imported birds
were released in Central Park, New York

City.4 Forty more birds were released
there in 1891. The vast hordes of Euro-

pean starlings now occupying the United
States descended from these 100 birds.
According to a recent 5-year nation-wide
roost survey, an estimated half-billion
starlings and blackbirds are now in the

continental United States.’4

Starlings cause huge economic losses
when they descend upon orchards,
vineyards and feedlots to satisfy their
appetites. 2,7,16 The enormous pop-
ulations of free-ranging starlings and
their tendency to overlap with the en-
vironment of man also leads to specula-

tion regarding their potential role as
carriers of disease. Several investigators
have reported finding starlings infected
with tuberculosis.3”2”8 Wild birds,
particularly starlings, have been sus-
pected of carrying foot-and-mouth dis-
ease virus from continental Europe to the
British Isles.’3 Starlings have been asso-

ciated with epidemics of histoplasmosis
in Iowa,5 Michigan6 and at Ft. Campbell,
Kentucky.’7 In an experiment conducted
in Indiana, suspensions of intestines

from hogs infected with transmissable
gastroenteritis were fed to starlings.’5
Feces voided by these starlings, 1, 2, 4,8,
16 and 32h. after ingestion of the infected

intestines were fed to specific pathogen
free pigs, and induced the disease in

these animals.

Large numbers of starlings v.ere
observed on a California ranch where
more than 1,600 garbage-fed pigs died of
pseudorabies (PR) during a 3-year
period.’#{176}It was postulated that the birds
may ingest PR virus-contaminated nasal

secretions of pigs, then fly to other
livestock premises and shed the virus in
their feces. Alternatively, the birds may
actually become infected with the PR
virus and then shed it. The experiment
reported here was designed to test these
hypotheses.

MATERIALS AND METHODS

Fifty adult native starlings � were

alloted to 2 groups -40 principals (group
1) and 10 controls (group 2). Each of the
40 birds in group 1 was inoculated orally
with 0.3 ml of PR virus suspension con-
taining 107.24 TC1D50 per 0.2 ml.

Pooled feces from each group of birds
were collected at 0, 1, 3, 8, 16, 24, 32, 40

and 96 h. after inoculation of virus into
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the principals. Each fecal sample was

thoroughly mixed, using the collection
swab, placed in a tube with nutrient
media and antibiotics, and inoculated
into cell cultures. The cultures were ex-
amined daily up to seven days for
cytopathic change.

Before the starlings were allotted to the
two groups, blood samples from 5 birds

were collected, pooled and determined to
be free of antibodies against PR virus.

Blood samples were obtained from 5
birds in group 1 14 days after inoculation
and tested for antibodies against PR
virus. Antibody determinations were
conducted using a serum neutralization
test described elsewhere.9

Groups of 5 birds from group 1 were
killed at 8, 24, 48 and 96 h. after inocula-
tion. Specimens of liver, lung, and kidney
were obtained from each bird and pooled

by organ for each time interval. Each

pooled sample of necropsy material was
inoculated into cell cultures and observed

for cytopathic change daily for 7 days.

Upon completion of the PR virus
transmission experiment, the authors
wished to determine the average pH of
starling gizzard contents because of
possible adverse effects on viral infectivi-

ty. The gizzards of 10 starlings, collected
as described elsewhere,8 were removed

and the pH of the contents was deter-
mined using general range (1.0- 14.0) pH

paper.

RESULTS

Attempts to isolate PR virus from the
feces and tissues of adult starlings that
had been inoculated with the virus were
all negative. Antibodies against PR virus
were not detected in the serum of the
experimental birds after inoculation of

the virus.

The average pH of gizzard contents

taken from 10 fledgling starlings was 3.6.

DISCUSSION

The negative results indicate that con-
centrated PR virus introduced directly
into the oral cavity of starlings does not
survive long enough to be passed with
the feces. In addition, the virus apparent-
ly does not replicate within cells of the
various starling tissues from which

isolations were attempted. The virus in-

fectivity was probably destroyed by the
low gizzard pH, since a pH<5 adversely
affects PR virus.’

The negative results do not discount
the possibility that starlings might carry
PR virus from infected premises exter-
nally on their feathers, feet or other body

parts, thus acting as passive carriers.
The ability of this virus to exist outside of

a host was demonstrated by its survival
on hay for 30 days in summer and 46

days in winter.’

The authors thank Dr. Jack Howarth for guidance and Messrs. Yoshiaki Hokama
and Dale McNeal for technical assistance.
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