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ABSTRACT Caprine herpesvirus-2 ( CpHV-2) infection in Formosan sika deer ( Cervus nippon ta-
jouanus) with clinical signs and pathological changes of chronic malignant catarrhal fever (MCF ) de-
tected by polymerase chain reaction ( PCR) and sequencing in Taiwan is reported here. During the
period of September 2002 and January 2003, 12 Formosan sika deer died with progressive weight
loss; while 2 other deer in the same captive herd were subclinically infected. At necropsy, gross les-
ions were characterized by marked arteriosclerosis in the heart, mesentery, and kidneys were noted.
Microscopically, all 12 animals had severe lymphocytic vasculitis with intimal hyperplasia that were
consistent with the lestons of chronic MCF. Antibody to MCF virus was detected in sera collected
from all deer and goats housing in the same barn. Clinically normal goats, but not cattle, in the same
barn were also PCR positive for CpHV-2. Subclinically CpHV-2-infected goats were considered to bs
the source of infection in this incidence, [Shih-Ping CHEN, Ming-Chung LEE, Yu-Fen SUN, Chi-Min
CHEN,Ping-Chen YANG, *Ivan-Chen CHENG. Short Communication : Malignant catarrhal fever associ-
ated with caprine herpesvirus-2 infection in captive Formosan sika deer { Cervus nippon taiouanus ) in Ta-
iwan. Taiwan Vet J 33(3&4): 162-166, 2007. *Corresponding author TEL: (037)585-868, FAX: (037)
585-850, E~mail: icc01@mail.atit.org.tw]
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Malignant catarrhal fever (MCF ) is a serious
and usually fatal infection of many species of ruminants
throughout the world [9]. It is defined by the recognition
of characteristic widespread lymphoproliferation, vas-
culitis, and inflammation affecting many tissues.
Moreover, it is generally characterized by low morbid-
ity but high mortality. Captive deer, such as red deer,
Pére David's deer, white-tailed deer, and sika deer, are
susceptible to this disease. It has been described as one

of the most important viral diseases in farm deer in
New Zealand [1].

Two distinct herpesviruses, alcelaphine herpesvi-
rus 1 ( AHV-1) and ovine herpesvirus 2 ( OvHV-2 ),
are capable of inducing MCF. The AHV-1 and OvHV-2
infections are endemic in wildebeest and domestic she-
ep, respectively, causing virtually no clinical disease n
these species. Another MCF virus that is well adapted
in domestic goats has recently been identified as caprine
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herpesvirus 2 ( CpHV-2 ) (4, 7, 8]. Recent studies have
shown that sika deer ( Cervus nippon ) and white-tail-
ed deer ( Odocoileus virginianus ) cohabiting with in-
fected domestic goats can lead to the development of
MCF in those deer |7, 8]. The detection of DNA of
CpHV-2 from peripheral blood leukocytes from sick
deer and clinically healthy domestic goats further stren-
gthens the concept that goats are the reservoir for
CpHV-2 [4, 7, 8]. This report describes the first diag-
nosis, by pathology, PCR and sequencing approaches,
of CpHV-2 infection in a severe MCF incidence in For-
mosan sika deer ( Cervus nippon taiouanus ) in Ta-
iwan.

Fourteen 6-month-old Formosan sika deer were
purchased from a captive deer farm in southern Ta-
iwan in early July 2002. The deer were then kept with
16 cattle and 30 pregnant domestic goats that were
either near term or kidding. These animals were hous-
ed in separate pens in one barn without direct contact
and were tended by an attendant. Twelve of the 14 sika
deer died between September 2002 and January 2003.
Clinical signs were anorexia, depression, seizures,
weight loses, mild ocular discharge, conjunctivitis,
and corneal opacity. Death occurred within 1 month of
the onset of clinical signs. Two deer remained clini-
cally normal until December 2003. Goats and cattle
that shared housing with the Formosan sika deer also
remained clinically normal.

At necropsy, the principal gross lesion was ma-
rkedly increased thickness of the arterial wall. The
coronary arteries ( Fig. 1 ) and those in the mesentery

and kidneys were affected the most. Other lesions in-
cluded petechial to paint brush hemorrhages along the
coronary groove and in the left ventricle wall of the
heart and in the serosa of small intestine and colon.
Multiple necrotic foci were seen in the liver. White
spots on renal cortex and conjunctival hyperemia were
also observed. In addition, there were mucosal erosi-
ons in oral and nasal cavities and in rumen, omentum,
and reticulum.

Microscopic lesions in the dead deer were severe,
extensive, and consistent. There was marked ly-
mphoplasmacytic meningoencephalitis in the cere-
brum and cerebellum. Lymphocytic vasculitis to peri-
vasculitis ( Fig. 2 ) with fibrinoid mural necrosis and
intimal hyperplasia was observed in the heart ( Fig.
3 ), brain, kidneys, mesenteric lymph node, aboma-

Fig. 2 Microscopic lesions of Fig. 1. with severe intimal
hyperplasia of coronary artery ( Trichrome stain ). X200.

Fig. 1 Markedly thickened coronary arteries as indi-
cated by arrows ( inset: the cross section of a coronary
artery ).

Fig. 3 Severe arteritis with fibrinoid necrosis and mark-
ed perivascular lymphoplasmacytic cuffing in the mesen-
tery ( H&E ). X200
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sum, and ileum. Foci of mineralization, associated
with hemorrhages, were presented in the walls of some
necrotic vessels and myocardium.

Serology for antibodies to epizootic hemorrhagic
disease and bluetongue viruses were negative, but
were positive for MCF virus ( VMRD, Inc.) in all
deer and goats housing in the same barn.

Samples of DNA extracted from the peripheral
blood lymphocytes ( PBL ) of 7 deer, spleen and ly-
mph nodes of all 12 affected deer, as well as samples
of DNA from PBL of goats, cattle and the 2 alive sika
deer were subjected to PCR amplification. The pro-
cedures for DNA extraction using commercial kits
were as described previously [7]. The purified DNA
samples were stored at -20°C until tested.

The PCR was performed to identity the presence
of MCF virus using the consensus primers [10] of a
conserved region of the herpesviral DNA polymerase
gene and the primers [7] specific for CpHV-2. The
consensus PCR produced a product of approximately
230 base pairs (bp) (Fig.4) from PBL and tissues
of all 14 deer and all commingled goats. The PCR pro-
ducts from all positive animals were sequenced and
exhibited 100% identity. When the sequences were
compared with that of the polymerase gene of CpHV-2
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Fig. 4 Herpesvirus consensus PCR products analyzed
by agarose gel electrophoresis. Lane M, 100-bp DNA lad-
der; lanes 1-4, blood samples from dead Formosan sika
deer: lane 5, positive control from sequenced MCF PCR
product; lane 6, negative control.
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Fig. 5 Agarose gel electrophoresis of ethidium bro-
mide-stained CpHV-2-specific PCR products. Lane M,
100-bp DNA ladder; lanes 1-4, blood samples from dead
sika deer: lane 5, positive control from sequenced MCF
PCR product; lane 6. negative control.

from GeneBank ( AF275941 ), they also matched
100% ( data not shown ). When primers specific for
CpHV-2 were used, a product of approximately 108 bp

(Fig 5) was detected from the PBL or tissues of all
14 deer and all commingled goats. However, samples
from the cattle showed negative for these two PCR as-
says ( data not shown ).

This is the first report of goat-associated MCF 1n
Taiwan. The clinical findings in the present study are
similar to those of chronic goat-associated MCF 1n
sika deer [7] and white-tailed deer [8] which had
weight loss and emaciation. This report confirms that
goat-associated MCF can cause chronic infection in
deer.

A distinct feature in the present incidence differ-
ent from the previous findings [4, 8] was that 2 of 14
deer with typical MCF, and 10 of 14 that survived for
extended periods within 30 days. Meanwhile, 2 of 14
didn't showed any clinical signs. In this incidence, ser-
ology indicated that all deer and goats in the same barn
were infected by MCF. The mortality was also as high
as that described in sheep-associated MCF in white-ta-
iled deer [2] with some deer recovered. There 1s no ex-
planation for the different clinical outcomes among
various animals with MCF in this incidence, although
there were reports of MCF in deer that recovered [5].
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Corneal edema, described in sheep-associated
MCEF in cattle and cervid species [9], has not been de-
scribed in previous cases of goat-associated MCF [7,
8], but was observed in 2 of the diseased deer in this
study. The current cases had markedly thickened arter-
1al wall, due to intimal hyperplasia and infiltration of
lymphocytes and some neutrophils, as described in
axis deer [3]. The vascular lesions were absent in
CpHV-2 infections of sika deer [7] and white-tailed
deer [8] indicating that different clinical signs and les-
ions may be observed among different species af-
fected by MCF. Meanwhile, the host range of CpHV-2
remains to be determined. However, in particular in
the present incidence, cattle showed no evidence of in-
fection as indicated by the negative C-ELISA

(VMRD, Inc.) and PCR results; even when they
were housed with goats and deer. Therefore, unlike
that found in sheep-associated MCF virus which caus-
ed infection in both deer and cattle [6], cattle are not
susceptible to CpHV-2 associated MCF by indirect
contact.

This report shows that serious loss can occur in
the outbreak of CpHV-2-associated MCF in deer and
it also provides further evidence that goats are the sou-
rce of infection. Since no vaccine is available for
MCEF, deer producers should try to avoid contacts be-
tween deer and goats to prevent the infection of

CpHV-2.
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