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Fatal West Nile Virus Infection in a White-tailed Deer
(Odocoileus virginianus)

Debra L. Miller,1,2 Zaher A. Radi,1 Charles Baldwin,1 and Dallas Ingram1 1 The University of Georgia, College
of Veterinary Medicine, Veterinary Diagnostic and Investigational Laboratory, 43 Brighton Road, Tifton, Georgia
31793-1389, USA; 2 Corresponding author (email: dmiller@tifton.uga.edu)

ABSTRACT: A 3-yr-old male white-tailed deer
(Odocoileus virginianus) with a history of ataxia
and tremors was submitted to the Tifton Vet-
erinary Diagnostic and Investigational Labora-
tory (The University of Georgia, Tifton, Geor-
gia, USA) for necropsy. Gross findings were un-
remarkable. Histologically, the brain had
multifocal lymphoplasmacytic perivascular in-
flammation, scattered gliosis, and rare satellit-
osis. Mild hemorrhage and congestion in the
retropharyngeal lymph nodes and mild lym-
phoid depletion in the tonsil were present. A
reverse transcription–polymerase chain reac-
tion test performed on brain yielded a positive
result for West Nile virus. This represents the
first report of fatal West Nile virus infection in
a white-tailed deer.

Key words: Case report, flavivirus, Odoco-
ileus virgninanus, reverse transcription–poly-
merase chain reaction, West Nile virus, white-
tailed deer.

Since its recognition in 1999, West Nile
virus (WNV) has been reported in numer-
ous species but with great variability in
morbidity and mortality. Avian species (es-
pecially Corvidae) and horses have been
severely affected. Recently, surveillance
and clinical testing have identified the vi-
rus in free-ranging wild mammals (Fara-
jollahi et al., 2003; Kiupel et al., 2003). Fa-
rajollahi et al. (2003) found three (6%) of
51 black bears (Ursus americanus) sur-
veyed in New Jersey (USA) seropositive
for WNV, but clinical disease was not iden-
tified. Kiupel et al. (2003) identified clin-
ical disease associated with WNV infection
in three eastern fox squirrels (Sciurus ni-
ger) in Michigan (USA) and reported the
lesions as similar to those reported in
crows. Neither of the reports suggested
that WNV posed a significant threat to ei-
ther of these species.

A 73-kg, approximately 3-yr-old male
white-tailed deer (Odocoileus virginianus)
from Bainbridge, Georgia (Decatur Coun-

ty, USA; 308539N, 848359W), was submit-
ted to the University of Georgia Tifton
Veterinary Diagnostic and Investigational
Laboratory (Tifton, Georgia, USA) for
necropsy. The animal had been orphaned,
raised to weaning by a rehabilitator, and
released to the wild. Despite being free-
ranging, the deer remained within the vi-
cinity and was observed on a daily basis.

Based on observations by the land own-
er, the deer had 2–3 days of apparent an-
orexia and 1 day of ataxia and tremors sub-
sequent to death. At necropsy, the animal
was in good flesh, had no external evi-
dence of trauma, and no significant gross
findings were noted. Tissues collected in-
cluded eye, thyroid, retropharyngeal
lymph node, lung, heart, brain, spinal
cord, kidney, liver, spleen, pancreas, adre-
nal gland, tonsil, trachea, rumen, reticu-
lum, omasum, abomasum, intestines, and
reproductive tract and feces also were col-
lected. Fresh tissue samples were submit-
ted for infectious disease testing (Table 1).
Protocols for virus isolation and reverse
transcription–polymerase chain reaction
(RT-PCR) for WNV, eastern equine en-
cephalitis (EEE) virus, and St. Louis en-
cephalitis virus were as outlined by Miller
et al. (2003). Additionally, sections of all
collected tissues were placed in 10% buff-
ered formalin, processed, and embedded
in paraffin, sliced 5 mm thick, hematoxylin
and eosin–stained slide mounts were
made, and these were viewed by light mi-
croscopy. Finally, a fecal specimen was
submitted for negative-stain electron mi-
croscopic examination for viruses and for
floatation for evidence of parasites.

Light microscopic examination of the
brain revealed multifocal mild to moderate
numbers of lymphocytes, plasma cells, and
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TABLE 1. Tissues collected and tests conducted on tissues from a white-tailed deer from Decatur County,
Georgia, USA.

Test conducted Tissues tested

Virus isolation (Miller et al., 2003) Lymph node, lung, kidney, liver, spleen, intestines
Reverse transcription–polymerase chain reaction

for West Nile virus, eastern equine encephali-
tis virus, St. Louis encephalitis virus (Miller et
al., 2003)

Brain

Fluorescent antibody for epizootic hemorrhagic
disease virus (Miller et al., 2003)

Lymph node, lung, tonsil

Bacterial culture Lymph node, lung, brain, kidney, liver, spleen, intestines
Immunohistochemistry for chronic wasting dis-

ease (University of Georgia–Athens Diagnostic
Laboratory, Athens, Georgia, USA; Spraker et
al., 2002)

Obex of brain

FIGURE 1. Mononuclear perivascular infiltrates in the brain stem of a 3-yr-old male white-tailed deer that
was positive by reverse transcription–polymerase chain reaction for West Nile virus. Hematoxylin and eosin
stain.

macrophages in perivascular infiltrates
randomly scattered throughout the brain
stem (Fig. 1). Scattered gliosis and rare
satellitosis were noted. Mild hemorrhage
and congestion were noted in the lymph

node. Mild lymphoid depletion was found
in the tonsil. The heart and skeletal muscle
had rare scattered protozoal cysts. The
spleen was congested. No other significant
microscopic findings were noted.
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FIGURE 2. Agarose gel (1.5%) showing nested re-
verse transcription–polymerase chain reaction ampli-
fication of the 248-base pair (bp) RNA product for
West Nile virus from brain of a white-tailed deer
(lane 1). Lane 2 is the positive control, lane 3 is the
negative control, and lane 4 is the 100-bp DNA lad-
der.

Results of the virus isolation attempt
from fresh tissue were negative; however,
the RT-PCR tests performed on the brain
tissue yielded positive results for WNV
(Fig. 2). The negative isolation result may
have been due to low quantity of virus
present in the tissue, location of the spec-
imen collected for isolation, or inactivation
of virus after death. Results of tests on tis-
sues for epizootic hemorrhagic disease,
chronic wasting disease, and significant
bacterial organisms were negative. Results
of RT-PCR were negative for EEE and St.
Louis encephalitis viruses. Results of elec-
tron microscopic examination of feces
were negative for viruses. Fecal floatation
did not yield evidence of marked parasit-
ism.

To date, WNV has been reported in nu-
merous species (primarily avian species
but also reptiles, amphibians, and mam-
mals), but with great variability in morbid-
ity and mortality (McLean et al., 2002).
Clinically affected individuals either die
directly from WNV infection or succumb
to secondary invaders (Miller et al., 2003).
Ludwig et al. (2002) conducted a serologic
survey for evidence of WNV infection in
multiple species of captive and some free-
ranging animals in New York (USA). No
species of Cervidae were seropositive;

however, white-tailed deer were not test-
ed. Recently, seven of 689 white-tailed
deer in New Jersey were found to be se-
ropositive for WNV, with no evidence of
clinical disease (Farajollahi et al., 2004).
The deer in our study died with no evi-
dence of opportunistic or underlying dis-
ease that would suggest that WNV simply
served as a predisposing factor. Thus, we
conclude that the cause of death in this
white-tailed deer was WNV. The preva-
lence of WNV infection in white-tailed
deer remains unknown. Increased occur-
rence of clinical WNV infection in a vari-
ety of species may be due to emergence
of new strains of the virus (McLean et al.,
2002). The strain of WNV in this deer was
not determined, but to our knowledge, this
represents the first reported case of fatal
WNV in a white-tailed deer. Given that
WNV is a vector-borne pathogen, infection
in deer has no direct human health impli-
cations, except to indicate that the virus is
present in the area. Likewise, WNV is not
likely a major threat to white-tailed deer
populations, although clinical disease and
occasional mortality due to WNV is pos-
sible. Further, we surmise that, as with
horses, white-tailed deer most likely are
dead-end hosts.

The authors wish to thank the staff of
the Tifton Veterinary Diagnostic and In-
vestigational Laboratory for assistance in
specimen analysis.
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