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Introduction 

The University of Georgia Veterinary Diagnostic 
Laboratory has now confirmed more than 60 cases of 
suppurative, ulcerative endometritis associated with 
Bovine Herpesvirus-4 (BHV-4) in postparturient dairy 
cows. These cases have a clinical pattern of metritis 
that occurs 3 to 28 days postpartum. Beginning at 3 to 
7 days postpartum, the uterus is characterized by ne
crotic, ulcerated endometrial mucosa with only mild in
flammation in the lamina propria and submucosa. Over 
the ensuing 21 days, the ulcers become confluent/dif
fuse and epithelium is replaced by fibrinonecrotic, sup
purative mats resulting in s~vere bacterial pyometra 
by day 24, usually involving Arcanobacterium pyogenes 
or Escherichia coli . In addition to the gross pathology, 
histopathologic evidence demonstrates viral inclusion 
bodies and virus detection techniques yield positive 
results for BHV-4.3 Before 1999, BHV-4-associated en
dometritis had rarely been recognized in the United 
States,4 but a syndrome of epizootic metritis similar in 
timing, course and outcome attributed to BHV-4 was 
reported in Europe in the 1980s. 1•2•6 Significant 
seroconversion to BHV-4 occurs in affected herds. The 
viral sequence of this endometriotropic strain of BHV-
4 differs from the BHV-4 strain that is associated with 
mild respiratory disease (DN599).3 Herds affected by 
this endometriotropic strain of BHV-4 have experienced 
high morbidity and mortality rates. 3 One endemic dairy 
herd had a period mortality rate of 70% due to BHV-4-
associated metritis (7 of 10 dead in one two-week inter
val). Due to concurrent or subsequent bacterial metritis 
associated with this viral infection, large economic 
losses are incurred from death, delayed breeding and 
infertility, discarded milk from antibiotic therapy, and 
decreased milk production from systemic effects of the 
metritis. Similar reports from other diagnostic labora
tories indicate BHV-4 appears to be an emerging cause 
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of endometritis in cattle throughout the southern and 
midwestern United States. 

Materials and Methods 

Serum neutralization assays were performed on 
all 296 cattle from a dairy that has had chronic, endemic 
BHV-4 metritis (16 clinical cases confirmed at necropsy) 
and on six barn cats from the same dairy. Eight cows 
from this high-incidence herd were selected for addi
tional serological testing. Serum was obtained from the 
eight cows two weeks prepartum and at six, ten and 16 
weeks post-partum. Samples were assayed using serum 
neutralization (SN) with polyclonal antibodies.a Sera 
were tested for neutralizing antibodies using a standard 
microtiter neutralization assay. Briefly, twofold dilutions 
of the serum sample were made in minimal essential 
media in a row of wells of a 96-well microtiter plate. 
Fifty microliters of virus, containing 100-300 TCID50 
of BHV-4 virus, were then added to each well. The plates 
were incubated for at least one hour at 98.6°F (32°C) in 
a CO2 incubator. After incubation, Madin Darby Bovine 
Kidney (MDBK) cells were added to each well. The plates 
were incubated as before for 5 to 7 days. The inverse of 
the last dilution that completely inhibited viral replica
tion was recorded as the titer. 

Results and Conclusions 

The confirmation of more than 60 endometritis
associated diagnostic cases from 12 separate dairies 
using viral isolation polymerase chain reaction (PCR) 
and fluorescent antibiody (FA) assays suggest that 
endometriotropic BHV-4 has wide distribution in Geor
gia. To investigate the level of infection and transmis
sion within a herd, we serologically examined a 
high-incidence herd. This herd had lost 16 cows to a 
refractory postpartum metritis associated with BHV-4. 
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The entire herd had a sero prevalence of 36% (107 of 
296). Five of the seropositive cows were subsequently 
euthanized with clinical and virological evidence of BHV-
4 endometritis. Since the disease syndrome occurs as a 
post-partum metritis, we investigated seroconversion at 
parturition. 

Approximately one year after the original herd 
BHV-4 testing, eight cows were randomly selected for 
further serological testing. Two of the cows (#1 and #2) 
had serum neutralization (SN) titers to BHV-4 of 1:32 
and 1:8 in original samples taken the previous year, 
while the other six were all serologically negative. Dur
ing this testing period, all eight cows were seronegative 
prepartum. Five of the eight cows seroconverted by two 
weeks postpartum. All eight cows were seronegative by 
10 weeks postpartum (see Table 1) and remained nega
tive at 16 weeks. It appears that BHV-4, like other her
pes viruses, has the ability for latent infection. The 
recrudescence from latency may be associated with nu
tritional and/or physiological stresses at parturition. The 
vast majority (greater than 90%) of all cattle diagnosed 
at necropsy with endometriotropic BHV-4 to date have 
had moderate to severe hepatic lipidosis.3 In 15 of 17 
where antemortem blood was available, hepatic enzymes 
(SGOT, alkaline phosphatase) were elevated.3 Lipidosis 
has recently been associated with predisposition to other 
viral diseases in cattle.5 Increased levels ofnonesterified 
fatty acids and triacylglycerols in these lipidotic cows 
have been related to postparturient impaired immune 
function .5 Therefore, dairies with endemic BHV-4 that 
are also experiencing chronic nutritional or metabolic 
disease may be more likely to have a high incidence of 
BHV-4 associated metritis and pyometra. Preliminary 
anecdotal evidence from endemically infected dairies 

indicates aggressive early intervention using antibiot
ics and uterine flushes in the first few days after partu
rition has decreased the incidence ofrefractory pyometra 
later. The role of the BHV-4 seroconversion in the cat 
population on transmission within this production unit 
is unknown. No clinical syndrome has been associated 
with the cat population. 

Sources and Manufacturers 

•National Veterinary Services Laboratory, Ames, IA. 
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Table 1. BHV-4 serum neutralization titers of cows from an endemically infected herd. 

No 1 yr prior 2 wk pre 2 wk post 6 wk post 10 wk post 16 wk post 

1 1:32 neg 1:16 1:4 neg neg 
2 1:8 neg 1:8 neg neg neg 
3 neg neg 1:4 neg neg neg 
4 neg neg neg neg neg neg 
5 neg neg 1:8 neg neg neg 
6 neg neg neg neg neg neg 
7 neg neg 1:4 neg neg neg 
8 neg neg neg neg neg neg 
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