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SEROLOGIC SURVEILLANCE FOR VESICULAR STOMATITIS

VIRUS ON OSSABAW ISLAND, GEORGIA

William 0. Fletcher,1 David E. Stallknecht, and Edwin W. Jenney2

ABSTRACT: Seventeen species of mammals and seven species of birds from Ossabaw Island,
Georgia, were tested for vesicular stomatitis (VS) neutralizing antibodies. Seropositive results were
restricted to mammals with six of 17 species testing seropositive for VS (New Jersey type) neu-

tralizing antibodies. Seropositive species included: raccoons (Procyon lotor), white-tailed deer
(Odocolleus virginlanus), feral swine (Sus scrofa), cattle (Bos taurus), horses (Equus caballus),
and donkeys (Equus asinus). All tests for VS (Indiana type) were negative.

INTRODUCTION

Although vesicular stomatitis (VS) has

been recognized as a clinical entity since

1884, many crucial portions of its main-

tenance and transmission cycle remain

unclear (Mason, 1978). Past investigations

into possible VS reservoirs and methods of

transmission have often involved wildlife

and have demonstrated the presence of

VS antibodies in a diversity of taxonomic

groups.

In North America, naturally occurring

antibodies to VS New Jersey (NJ) type

have been reported from Mexican wood-

rats (Neotoma mexicana), deer mice

(Peromyscus maniculatus), white-footed

mice (P. leucopus), rock mice (P. difficil-

is), a house mouse (Mus musculus) (Webb,

1983), and gray squirrels (Sciurus caroli-

nensis) (Jenney et a!., 1975). Antibodies

also have been detected in opossums (Di-

deiphis virginianus) (Jenney et al., 1975)

and from three species of carnivores, in-

cluding raccoons (Proc yon lotor) (Karstad

et al., 1956; Jenney et a!., 1975), bobcats

(Felis rufus) (Karstad et al., 1956), and

coyotes (Canis latrans) (Webb, 1983). An-
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tibodies to VS NJ have been demonstrated

in six species of wild ungulates, including

white-tailed deer (Odocoileus virgini-

anus) (Karstad et a!., 1956; Jenney, 1967;

Trainer and Hanson, 1969; Jenney et a!.,

1975), mule deer (0. hemionus) (Jenney

et a!., 1979), pronghorn (Antilocapra

americana) (Trainer and Hanson, 1969),

bighorn sheep (Ovis canadensis) (Trainer

and Hanson, 1969), elk (Cervus elaphus)

(Webb, 1983), and feral swine (Sus scro-

fa) (Karstad et a!., 1956; Jenney et a!.,

1970, 1980). Seropositive results are not

restricted to mammals and also have been

reported from wild turkeys (Meleagris

gallopavo) (Glazener et al., 1967; Trainer

et a!., 1968).

Experimental VS infection of many

species of wildlife has resulted only in a

low transient viremia quickly followed by

high levels of virus neutralizing antibodies

(Karstad and Hanson, 1957; Tesh et al.,

1970). This suggests that wildlife species

do not act as long-term reservoirs for this

disease. The presence of VS neutralizing

antibodies in wildlife species representing

a diversity of ecological habitats and

niches, however, may provide some com-

mon denominators for identifying viral

reservoirs or portions of the VS transmis-

sion cycle. Likewise, wildlife species dem-

onstrating antibodies to VS may provide

a means of detecting areas of VS activity

especially in those areas devoid of domes-

tic livestock. This is a report on a serologic

survey for VS antibodies among various
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species of wildlife and domestic animals

on Ossabaw Island, Chatham County,

Georgia.

Study area

MATERIALS AND METHODS

Ossabaw Island is a 10,117 ha barrier island
on the coast of Georgia. Terrestrial habitats

cover 4,775 ha; the remaining area consists of

fresh and salt water marsh. Both wild and do-
mestic animals are present.

The island has a history of enzootic VS NJ

activity dating to 1965 when positive serologic
results were reported from two white-tailed deer

(Jenney et al., 1970). In 1969, a bull, a boar,
and a goat (Capra hircus) also were reported

to be seropositive (Jenney et al., 1970). Seventy-
nine percent and 30% of tested cattle were se-

ropositive in 1970 and 1978, respectively (Jen-
ney and Brown, 1972; Jenney et al., 1980). Five
of nine feral swine tested in 1978 and five of

10 feral swine tested in 1979 also were sero-
positive for VS NJ (Jenney et al., 1980). These
seropositive results, however, were not support-

ed by clinical observation of VS.

Serum collections

Wild mammals and birds were collected by

live-trapping, shooting, or hand capture. Upon
capture, all animals (wild and domestic) were
bled, and their sex and relative ages were de-
termined. When possible, live-trapped animals
were marked to prevent re-sampling and were

released unharmed. Serum was removed from
clotted blood after centrifugation, placed in la-

beled tubes, and frozen. Due to their extremely
small size and resultant low blood yield, serum
samples from bats were pooled by species.

Serologic testing

Frozen serums were submitted to the Na-

tional Veterinary Services Laboratories (NVSL),
Animal and Plant Health Inspection Service
(APHIS), United States Department of Agri-

culture (USDA), Ames, Iowa, for VS evalua-
tions utilizing the microtiter serum neutraliza-

tion test (NVSL, 1981). Titers of 1:32 or greater
were considered positive. Tests were conducted
for both New Jersey and Indiana types.

RESULTS

From 27 May 1981 to 8 December 1982,

545 mammals representing 17 species and

six orders were sampled. Additional se-

rums were obtained from 10 and 92 wild

swine during January 1979 and July 1980,

respectively. From 23 July 1981 to 21 Oc-

tober 1981, serums were collected from

129 birds representing seven species and

five orders. Serologic results for all species

are given in Table 1. Seropositive results

for VS NJ were restricted to raccoons,

white-tailed deer, feral swine, cattle,

horses, and donkeys. Seropositive animals

were distributed island-wide. Serologic re-

sults by age class for raccoons, white-tailed

deer, feral swine, and cattle are given in

Table 2. All tests for VS (Indiana type)

were negative.

DISCUSSION

Although antibodies to VS NJ have been

reported from many wild and domestic

animals representing many species and

genera tested on Ossabaw Island, seropos-

itive results during this survey were re-

stricted to six mammalian species. In

wildlife, serum neutralizing antibodies

were detected in 76% of the adult feral

swine, 43% of the white-tailed deer, and

25% of the raccoons. These prevalences,

although somewhat lower, are consistent

with previous results from coastal Georgia

where VS NJ antibodies were reported in

83%, 60%, and 40% of these same species,

respectively (Karstad et al., 1956).

With the exception of bats, mammalian

species are reported to develop high titers

following experimental VS NJ inoculation

(Tesh et a!., 1970). Additionally, naturally

occurring antibodies to VS NJ have been

reported from gray squirrels (Jenney et

a!., 1975), house mice (Webb, 1983), and

from species in the genera Peromyscus

(Webb, 1983), Sciurus, Oryzomys, and

Sylvilagus (Tesh et a!., 1969). Seronega-

tive results recorded for the five species of

rodents and marsh rabbits therefore indi-

cate that VS exposure among these ani-

mals is minimal if it indeed occurs. Based

on sample size, seronegative results for

gray squirrels and cotton mice indicate

that serum neutralizing antibodies, if
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TABLE 1. Results of serologic survey for vesicular stomatitis (New Jersey type) in wild and domestic animals
on Ossabaw Island, Georgia.

Serologic results

No. positive*/ Percent

Class Species Date collected no. sampled positive

Mammals (wild) Eastern pipistrel bat 8/81-9/81 0/6 0

(Pipistrellus subflavus)

Seminole bat 8/81-9/81 0/4 0

(Lasiurus seminolus)

Eastern yellow bat 8/81-10/81 0/11 0
(Lasiurus intermedius)

Evening bat 8/81 0/7 0
(Nycticeius humeralls)

Marsh rabbit 5/81-7/81 0/5 0

(Sylvilagus palustris)

Eastern gray squirrel 5/81-6/81 0/30 0

(Sciurus carolinensis)

Eastern fox squirrel 5/81-6/81 0/15 0

(Sciurus niger)

Rice rat 6/81 0/1 0

(Oryzomys palustris)

Cotton mouse 5/81-6/81 0/60 0
(Peromyscus gossypinus)

House mouse 6/81 0/1 0

(Mus musculus)

Raccoon 6/81-8/81 7/35 20

(Procyon lotor)

White-tailed deer 9/81-12/82 68/207 33

(Odocoileus virginianus)

Feral swine 1/79-8/81 84/158 53

(Sus scrofa)

Mammals (domestic) Cattle 7/81 32/75 43
(Bos taurus)

Horse 8/81 6/17 35

(Equus caballus)

Donkey 8/81 4/10 40

(Equus asinus)

Dog 8/81 0/4 0

(Canis domesticus)

Birds Turkey vulture 9/81-10/81 0/29 0

(Cathartes aura)

Black vulture 10/81 0/1 0

(Coragyps atratus)

Wild turkey 7/81-8/81 0/30 0

(Meleagris gallopavo)

Cattle egret 10/81 0/9 0
(Bubulcus ibis)

Mourning dove 10/81 0/30 0

(Zenalda rnacroura)

Red-winged blackbird 10/81 0/26 0

(Agelalus phoeniceus)

Boat-tailed grackle 10/81 0/4 0

(Quiscalus major)

* Positive = neutralizing titers of � 1:32.
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present in these species, are restricted to

10% or less and 5% or less of the popula-

tions (P = 0.05), respectively (Essey et a!.,

1981). Seronegative results from the four

species of bats also may reflect either a

very low exposure rate or total nonexpo-

sure. However, since blood from bats was

pooled prior to testing, it is possible that

individual low titers could have been di-

!uted below a detectable level.

Despite previously reported seroposi-

tive results for wild turkeys (Glazener et

al., 1967; Trainer et a!., 1968) and for black

vultures and turkey vultures in Panama

(Kuns, 1962), all avian species were sero-

negative. Seronegative results for wild

turkeys, turkey vultures, and mourning

doves indicate that serum neutralizing an-

tibodies, if present in these species, are

restricted to 10% or less of the population

(P = 0.05) (Essey et a!., 1981). As with ro-

dents, this indicates minimal if any ex-

posure to VS virus.

With the exception of dogs, all domes-

tic species sampled were seropositive. Pre-

vious serologic surveys from coastal Geor-

gia showed that 50% of tested cattle and

80% of tested horses were VS NJ seropos-

itive (Hanson and Karstad, 1957). Studies

in enzootic areas in Panama demonstrated

a 60% and 100% prevalence of antibody

in cattle and horses, respectively (Tesh et

a!., 1969). Results from Ossabaw cattle

(51% seropositive) are similar to those ob-

served previously. Horses, however, dem-

onstrated a lower prevalence (37%) than

previously reported. Seropositive results

have been reported for domestic dogs

(Tesh et a!., 1969; Webb, 1983), and neg-

ative results during this study may be at-

tributable to a small sample size.

Seropositive results for both wild and

domestic species were detected only in the

longer-lived species and, as shown in Ta-

ble 2, were more prevalent in the older

age classes of these species. These results

were not unexpected, since older animals

would have a greater probability of ex-

posure. This age relationship would be en-

TABLE 2. Results by age classes for vesicular sto-
matitis (New Jersey type) seropositive species on Os-

sabaw Island, Georgia.

Serologic results

No. posi-
tive*/no. Percent

Species Age class sampled positive

Raccoon >1 yr

<lyr

7/28

0/7

25

0

White-tailed deer �2#{189}yr

1#{189}yr

#{189}yr

61/143
4/27

3/37

43
15

8

Feral swine >8 mo

<8 mo

70/92

14/66

76

21

Cattle >1 yr

<1 yr

22/43

10/32

51

31

* Positive = neutralizing titers of � 1:32.

hanced under enzootic conditions as exist

on Ossabaw Island since viral activity may

occur seasonally on an annual basis.

With few exceptions, past serologic sur-

veys were conducted during or shortly af-

ter VS NJ epizootics when the level of vi-

ral activity may have been higher than

exists on Ossabaw Island. This includes

prior studies from areas of coastal Georgia

which were conducted during or shortly

after statewide clinical VS outbreaks (Kar-

stad et a!., 1956; Hanson and Karstad,

1957). Seronegative results from this study

in species in which seropositive results

have been reported previously may be re-

!ated to a low level of viral activity asso-

ciated with the enzootic condition which

presently exists on Ossabaw Island. This

enzootic VS activity pattern may also ex-

plain lower than previously reported

prevalences for feral swine, white-tailed

deer, raccoons, and horses.

Based on these observations, it appears

that under enzootic conditions as exist on

Ossabaw Island, wildlife surveillance to

detect VS activity should be confined to

the longer-lived species, especially ungu-

lates. While small mammals and birds may

have limited viral contact, the prevalence

of antibody, if present, in these species is

so low as to make detection difficult.
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