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Fatal canine herpesvirus(CHV) infection in
neonatal puppies characterized by hemorrhage
and necrosis in various tissues was first described
by Carmichael ez al. [1], and the occurrence has
been reported in many countries [3, 10, 13]. In
Japan, Motohashi and Tajima [11] isolated CHV
from the lung of a diseased adult dog, while
Hashimoto et al .[4, 5] and Hirai ez al. [8] from
neonatal puppies. This note is to describe pathol-
ogy and virus isolation of an outbreak of the
disease within a litter of puppies.

In May 1984, a Boxer bitch, which came from
U.S.A. in 1983 and was 3.5 years old, whelped at
full term eight puppies, five males and three
females. It was the first whelping. She appeared
to be clinically normal during pregnancy and
after parturition having a neutralizing antibody
titer of 1:8 against CHV.

The first clinical sign in the puppies was severe
diarrhea appearing 2 weeks after birth. Anorexia
and dyspnea were observed at their moribund
stage. All the eight puppies died within 2 to 3
weeks after birth (Table 1). Two of them were
autopsied on death and their lung and heart fixed
in 10% formalin were brought to this laboratory.
Five of the remaining puppies were autopsied at
this laboratory and subjected to pathologic

Table 1. Microscopic findings

Jpn. J. Vet. Sci. 49(3): 519-522, 1987

observation and bacterial and viral assays. Tis-
sues of main organs were fixed in 10% neutral
buffered formalin, embedded in paraffin, and
stained with hematoxylin and eosin (HE). For-
malin-fixed lung and kidney specimens were also
processed in osmium tetroxide for electron mic-
roscopy.

Five puppies autopsied at this laboratory had a
small amount of amber and bloody fluid in the
thoracic cavity and pulmonary edema, sple-
nomegaly and enlargement of mesenteric lymph
nodes were seen. There were disseminated
petechiae and mulitiple greyish-white patches
sized pin-head or millet on the serous surface of
the kidney as well as lung, liver, heart and gut.
Some of hemorrhagic lesions were shown to
extend to the medulla of the parenchymatous
organs (Fig. 1). Hyperemia and hemorrhage also
appeared in the pancreas and thyroids of two
cases. In four of five cases, several ascarids were
parasitized in the duodenum.

Histopathology revealed disseminated
coagulative necrosis with hemorrhage in the
various organs including heart and brain (Table
1). In the lung desquamation of septal and
bronchial epithelial cells was prominent and the
alveolar lumens contained fibrinous exudate
(Fig. 2). The liver had several well-circumscribed
foci of coagulative necrosis without inflammatory

Necrosis Brain
Case Age Necrotizing
No.  (Days) Liver Kidney Myocardium Adrenal Intestines pneumonia Perivascular  Gliosis
cuffiing

119-1 14 ne® ne +9 n.e. ne. +H n.e. n.e
119-2 18 n.e. n.e. ++ n.e. n.e. + n.e. n.e
85 18 + +H + + + +H + -
87 19 + +H+ +H + +- +H - +
88 20 + + +H + ++ + + -
89 20 + + + +H + +H + +
90 21 + +H + n.e + +H + +

a) Not examined.
b) Severity of lesions.
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Wedge-shaped hemorrhage in the kidney.
Case No. 89.

Fig. 1.
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Fig. 3. Focal coagulative necrosis and slight mono-
nuclear cell infiltration in the myocardium. Case No.
87. HE Bar=50um.

reaction, and perivascular mononuclear cell infil-
tration were seen in the portal triads. Renal
lesions were mainly located in the cortex, involv-
ing both glomeruli and tubules. Tubular epithe-
lial cells and various types of glomerular cells
were degenerated or necrotized with some areas
of hemorrhage. In the pancreas and the lamina
propria of the intestines necrotic foci with hemor-
rhage were produced. Coagulative necrosis or
interstitial mononuclear cell infiltration was seen
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Fig. 2. Focal pneumonia. HE
Bar=100um Inset: Intranuclear inclusions (arrows)
in desquamated bronchial epithelial cells. Case No.
89. HE Bar=20um.

also in the myocardium (Fig. 3). The brain was
edematous and hyperemic, and focal necrosis
with microgliosis were often seen in the cerebel-
lar cortex. Perivascular cuffing of mononuclear
cells and proliferation of vascular endothelial
cells were often seen in the cerebrum.

Within parenchymal and epithelial cells in the
vicinity of necrotic areas of affected organs,
acidophilic or basophilic intranuclear and less
frequently intracytoplasmic inclusions were de-
tected. Electron microscopy revealed herpes
virions within nuclear as well as cytoplasmic
inclusions in the alveolar epithelium and various
types of glomerular cells (Fig. 4).

Viruses were isolated in the primary dog
kidney cell cultures from various tissues of five
affected puppies, except from the spleen and
mesenteric lymph nodes (Table 2). All the
cultures inoculated with lung and kidney speci-
mens showed typical cytopathic effects within 48
hr postinoculation. The isolates were identified
as CHVs based upon physicochemical properties.

Although all the samples gave Escherichia coli
as a secondary invader on blood agar, the



CANINE HERPESVIRUS INFECTION

widespread distribution of the virus as well as
pathologic changes in affected puppies suggested
a major etiologic role of CHV in the present
cases. We proposed a possibility that some cases
which were diagnosed as bacterial infection of
puppies, included herpesvirus infection of pup-
pies. Similar necrotic changes of various organs
were described by many authors in naturally and
experimentally infected puppies, but there were
no detail description of myocardial lesions as
seen in this case.

In the present case, all the eight puppies died

521

consecutively within 3 weeks after birth, suggest-
ing an occurrence of transmission within the
litter, while the route of natural infection re-
mained unknown. Uterine [5-7, 12] and vaginal
[2,9,10] infections can be considered. In Japan,
herpesvirus infections in canine species was rare
disease [4, 11].
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Table 2. Virus isolation
Organ
Case No.
Heart Lung Liver Intestine Kidney Brain
85 n.e.® + n.e. n.e. + n.e.
87 + + + - + -
88 + + + + + +
89 + + + - + -
90 + + + + + +

a) Not examined.
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