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Abstract

This study was performed in Korea to get serological information for bovine herpesvirus 1 (BoHV-1), 
most commonly found in cattle. Antibodies against BoHV-1 were examined by targeting infectious bo-
vine rhinotracheitis (IBR) in unvaccinated and vaccinated cattle, using viral neutralization (VN) test. In 
2013, among 261 sera collected from IBR-unvaccinated herds, 7 sera (2.7%) were found seropositive 
and their VN titers were ranging from 1:4 to 1:32. Among 315 sera collected from IBR-vaccinated 
herds in large capacity farms, 303 sera (96.2%) were found to be seropositive for BoHV-1 and their 
VN titers were in the range of 1:4 to 1:2048. It was found that the IBR-vaccinated herds had higher 
levels of VN titer than IBR-unvaccinated herds. The results indicated that it may be due to heavy vacci-
nation in vaccinated herds and no or a little infection in unvaccinated herds. At the end of the study 
it was concluded that although the seropositivity in IBR-unvaccinated herds was low, the monitoring 
of IBR should be continuously practiced to control and prevent the disease because of exportation of 
living cattle causing its nationwide outbreaks.
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INTRODUCTION

  The bovine herpesvirus 1 (BoHV-1), which causes in-
fectious bovine rhinotracheitis (IBR), infectious pustular 
vulvovaginitis (IPV) and infectious balanoposthitis (IBP), 
has been distributed worldwide; however it has been 
eradicated from some European countries. BHV-1 is a 
member of the family Herpesviridae, subfamily alpha-
herpesvirinae that has caused significant economic loss-
es to the cattle industry (Turin et al, 1999). BoHV-1 
generally infects cattle greater than 6 months of age 
once maternal immunity has waned (Woodbine et al, 
2009). Clinical signs include nasal discharge, salivation, 
conjunctivitis, fever, inappetence, milk drop, abortion 

and depression. Many infections run a subclinical 
course. The virus is shed in secretions from the eyes, 
nose and reproductive organs. After initial infection, cat-
tle become carriers of the virus which becomes latent in 
the trigeminal or sacral ganglia and tonsil (Winkler et 
al, 2000). Reactivation of the virus may occur when cat-
tle are stressed (Ackermann et al, 1990) and virus can 
then be transmitted to susceptible cattle. The World 
Organization for Animal Health (Office International des 
Epizooties; OIE) lists IBR/IPV as a List B notifiable 
disease. In Korea, IBR is one of the legal communi-
cable diseases of domestic animals.
  Virus neutralization (VN) tests and various ELISAs 
are usually applied for detecting antibodies against 
BoHV-1 in serum (Kramps et al, 1993). Several types 
of ELISA are available commercially; however a stand-



98 Eun-Jin Choi, Seungmin Song, Jae-Ku Oem, Yooni Oh, Eun-Ju Kim, Jae-Young Song

Korean J Vet Serv, 2014, Vol. 37, No. 2

Table 1. Seropositivity rate of bovine herpesvirus 1 (BoHV-1) in 
cattle in infectious bovine rhinotracheitis (IBR)-unvaccinated herds

Province No. of Tested 
(heads)

No. of Positive 
(heads)

Positive 
rate (%)

Busan 9 0 0
Daegu 12 0 0
Gwangju 9 0 0
Gyeonggi 64 4 6.3
Chungbuk 43 0 0
Chungnam 29 1 3.4
Gyeongbuk 50 2 4
Gyeongnam 45 0 0
Total 261 7 2.7

Table 2. Distribution of viral neutralization (VN) titers to BoHV-1 in cattle

Herds group
VN titer 

< 4 4 8 16 32 64 128 256 512 1024 2048

Vacc* Number (heads) 303 12 3 13 23 30 72 82 55 17 7 1
Rate (%) 96.2 3.8 1.0 2.5 7.3 9.5 22.9 26.0 17.5 5.4 2.2 0.3

Unvacc† Number (heads) 7 0 3 2 1 1 0 0 0 0 0 0
Rate (%) 2.7 0 1.1 0.6 0.4 0.4 0 0 0 0 0 0

*, Vaccinated; †, Unvaccinated.

ard procedure for ELISA has not been established. 
There is no information on antibody against BoHV-1 
using VN test in cattle in Korea. The present work is 
targeted at looking into the current situation of BoHV-1 
infection in Korea as a constituent of an ongoing re-
search project on causes of viral respiratory diseases of 
cattle in the country.

MATERIALS AND METHODS

Serum samples

  A total of 261 blood samples were collected from 
IBR-unvaccinated herds in 8 provinces in 2013. For 
IBR-vaccinated herds, a total of 125 and 190 samples 
respectively were taken from large capacity farms in 
Livestock Improvement Main Center, National Agricul-
tural Cooperative Federation located in Gyeonggi and 
Chungnam provinces.

Cell and virus

  Madin-Darby bovine kidney (MDBK) cells and 
BoHV-1 PQ7 strain isolated in Korea were used for the 
virus neutralization (VN) tests. Cells and virus were cul-
tivated with Dulbeco's Modified Eagle's Medium 
(DMEM) (Gibco, USA) supplemented with 5% fetal bo-
vine serum (FBS) (Gibco, USA). 

Detection of viral antibodies

  VN test was used to detect the specific antibodies 
against BoHV-1 in serum. Sera were titrated in two du-
plicate wells across a microtiter plate from an initial 1:4 
dilution. Then 50 μL samples of serial 2-fold serum di-

lutions were mixed with an equal volume of virus, hav-
ing 200 TCID50/100 μL in 96-well microplates and were 
incubated at 37oC for 60 min. Cell suspensions were 
added to each well and incubated at 37oC until cyto-
pathic effects (CPEs) appeared in the virus control cells. 
The neutral antibody titer was expressed as the recip-
rocal of the serum dilution that inhibited CPEs. Serum 
that showed a dilution of 1:4 or greater was classified 
as seropositive.

RESULTS

Seropositivity rate and distribution of VN 
titer of BoHV-1 in IBR-unvaccinated herds

  We found the presence of antibody against BoHV-1 in 
unvaccinated serum samples; however the seropositivity 
rate was very low. Seven out of the 261 serum samples 
examined, were positive for the BoHV-1 (Table 1); which 
correspondes to a seroprevalence of 2.7% (7/261). 
Furthermore, antibody titers to BoHV-1 in the sero-
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Table 3. Seropositivity rate of bovine herpesvirus 1 (BoHV-1) in 
cattle in infectious bovine rhinotracheitis (IBR)-vaccinated herds

Province No. of Tested 
(heads)

No. of Positive 
(heads)

Positive 
rate (%)

Gyeonggi 125 113 90.4
Chungnam 190 190 100
Total 315 303 96.2

positive serum samples were not very high (Table 2). 

Seropositivity rate and distribution of VN 
titer of BoHV-1 in IBR-vaccinated herds

  Among 315 IBR-vaccinated herds collected from 
Gyeonggi and Chungnam provinces, 303 (96.2%) were 
seropositive (Table 3). The ranging of VN titers in vac-
cinated herds were from 1:4 to 1:2048. Of the 315 
herds, 209 (66.3%) were the ranging from 1:64 to 1:256 
(Table 2).

DISCUSSION

  IBR is caused by BoHV-1, alternatively known as 
IBR virus. Initial IBR infections are usually non-fatal. 
However, they can become deadly with added complica-
tions such as stress, secondary bacterial infections which 
include pneumonia, bovine virus diarrhea (BVD), para-
influenza-3 or other infections (Roshtkhari et al, 2012). 
A closely related strain of BoHV-1 is called IPV. IPV 
causes cold-sore-like lesions in the birth canal and on 
male genitals. IBR and IPV differ largely by their meth-
od of transmission and the fact that IPV is usually a lo-
calized infection. Both of these bovine herpesviruses 
produce persistent latent infections that are carried for 
years and can be reactivated in healthy cows by stress 
or steroid injections (Wang et al, 2001). Such carrier 
cattle can initiate outbreaks in susceptible herds that are 
unvaccinated and are free of infection.
  The seroprevalence of BoHV-1 was 2.6% (25/948) in 
Korean native goats (Han et al, 2003), whereas no sero-
gical evidence of IBR was found in farmed deer (0/78) 
and wild water deer (0/7) (Jo et al, 2009). According to 
the national animal disease database of Korea, the re-

ported IBR cases in cattle for last four years are 8 in 
2010, 24 in 2011, 8 in 2012 and 4 in 2013 (Korean 
Animal Health Integrated System, Korea). No in-
formation can be found on antibody against BoHV-1 in 
cattle in Korea. 
  In our study, we found that the seropositivity to 
BoHV-1 in IBR-unvaccinated herds was low (2.7%) be-
cause of the rarity of BoHV-1 infection in the cattle 
population. On the other hand, we found that the ma-
jority of vaccinated herds within large scale farms were 
seropositive (96.2%). 
  In China, the levels of BoHV-1 antibodies detected in 
cattle were higher (35.8%) in the field conditions (Yan 
et al, 2008). The herd-level BoHV-1 seroprevalence of 
74.9% was seen in Ireland, where 81.8 percent of farm-
ers used BoHV-1 vaccine (Cowley et al, 2011). The re-
sults of the studies on the prevalence of BoHV-1, in 
Australia, were reported to vary from 30% (Smith et al, 
1995), to a range of 15-96% (Australia Government, 
2005).
  The VN test can not differentiate serologically be-
tween infected and vaccinated animals. But, to diagnose 
an acute infection, serum samples from the acute and 
convalescent stages of infection in the same animals are 
examined in one test. A seroconversion from negative to 
positive, or a four-fold or higher increase in antibody 
titer is considered to indicate the presence of an in-
fection (OIE, 2012). Generally, VN antibody titers in-
duced by vaccination were lower than those induced by 
infection. However our results indicated the presence of 
higher levels of the VN antibody titer in vaccinated cat-
tle, with 1:512 for 17 heads, 1:1024 for 7 heads and 
1:2048 for 1 head. The present study unclearly indicated 
the widespread prevalence of BoHV-1 infection in 
Korea. Absence of clinically recognized symptoms of 
BoHV-1 infections with noticeable outbreaks of respira-
tory signs and abortion may lead to underestimation of 
the importance of the disease in the Korea. This sit-
uation may, however, change and the disease can pose a 
considerable threat due to the increase in the trend of 
exotic breed cattle to satisfy the rising demand for milk 
and other dairy products. Hence, further countrywide se-
rological studies of BoHV-1 infections in cattle are 
called for to provide information required for formulat-
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ing well-designed control programs and performing re-
search project.
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