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Abstract

Blood samples were collected from 672 goats in 60 farms from five provinces of Korea between 
November 2009 and August 2011. The prevalence of antibodies to pestiviruses was investigated. The 
examination for antibodies was performed using an enzyme-linked immunosorbent assay (ELISA) de-
tecting antibodies to the bovine viral diarrhea virus (BVDV) and border disease virus (BDV). All blood 
samples were screened using reverse transcription-polymerase chain reaction (RT-PCR) with primer 
pairs specific to common pestivirus genome regions. The observed individual seroprevalence was 1.49% 
and herd seroprevalence was 11.67%. Also, the specific genomes to pestiviruses were detected in 3 out 
of the 915 clinical samples (0.45%). Based on the nucleotide sequence data, detected pestiviruses were 
belonged to two BVDV type-1 and one BVDV type-2. The pestivirus infection has been occurred 
among Korean black goats. However, our results indicate that the prevalence of pestiviruses in black 
goats was not significantly higher on farms with cattle.
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INTRODUCTION

  The genus Pestivirus within the family Flaviviridae 
includes Bovine viral diarrhea virus (BVDV), Border 
disease virus (BDV), Classical swine fever virus (CSFV) 
and a tentative ‘Giraffe’ species (Fauquet et al, 2005). 
Recently, atypical pestivirus species, proposed as BVDV-3, 
was also isolated from clinically affected calves in Italy 
(Decaro et al, 2011). BDV infection is mainly found in 
sheep, causing abortion, stillbirths, and /or weak off-
spring and BVDV infections are endemic in cattle 
worldwide (Houe, 1995; Løken, 1995). Infection with 
pestiviruses can result in severe economic and reproduc-
tive losses. Pestiviruses can cross the host species bar-
rier and infected a wide range of host (Nettleton and 

Entrican, 1995). Under field conditions, the transmission 
of BDV from ruminants to cattle is relatively uncom-
mon. However, the transmission of BVDV from cattle 
to sheep and goat vice versa has been described pre-
viously (Paton et al, 1997). 
  Serological studies have shown a worldwide distribu-
tion of BDV in sheep and goat. A BD-like syndrome in 
goats has been reported in southern part of Korea since 
1998. In a retrospective study, BVDV-2 in native goat 
was identified and characterized in 2005 (Kim et al, 
2006). BDV have not been identified in Korean goats 
until now. 
  In Korea, several investigations of the prevalence and 
characterizations of BVDV have been performed in cat-
tle (Lee et al, 2008; Oem et al, 2010; Oem et al, 2009; 
Park et al, 2004). However, the survey of infectious dis-
eases in goats has rarely performed. In particular, a few 
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Table 1. Prevalence of pestiviruses in Korean black goats (Capra 
hircus aegagrus)

Items
Method tested

ELISA RT-PCR

No. of herds tested   60   60
No. of goats tested 672 915
Herd prevalence (No. of positive) 11.67 (7) 5 (3)
Goat prevalence (No. of positive) 1.49 (10) 0.33 (3)*

*All pestiviruses were detected in blood samples.

studies of prevalence of pestivirus in Korean goats have 
been performed (Yang et al, 2008). The Korean black 
goat population in Korea numbers about 266,000 ani-
mals distributed in 21,000 herds. The population of 
goats in Korea is increasing every year. The aims of the 
present study are to investigate the prevalence of pesti-
viruses in Korean black goats and determine the pre-
dominant pestiviruses in the goat populations. 

MATERIALS AND METHODS

Animals and clinical samples 

  In this study, large-scale survey was conducted to in-
vestigate the infection of pestiviruses in Korean black 
goats. Only farms with 100 or more goat herds were in-
cluded in the study. One each farm, approximately 10 
goats were randomly selected and sampled. A total of 
672 black goats were sampled from 60 farms of a varie-
ty of breeds. Clinical samples (672 whole bloods, 150 
feces and 93 nasal swabs) were collected from Novem-
ber 2009 to August 2011. The all samples obtained 
were kept −70oC until tested. 

ELISA and RT-PCR

  An ELISA kit (Svanova Biotech, Sweden) was used 
to detect antibodies for BVDV/BDV as the manu-
facturer’s instructions. Also, viral RNA was extracted 
from 915 clinical samples (672 whole bloods, 150 feces, 
93 nasal swabs) using an RNeasy Mini Kit (Qiagen, 
Valencia, CA, USA). RT-PCR procedures were per-
formed in a one-tube system using the pan-pestivirus 
primer pair V324/V326; this system amplifies a portion 
of the 5’-UTR of pestivirus genomes (Vilcek et al, 
1994). The amplified 297-bp DNA fragment was puri-
fied using an Agarose Gel DNA Extraction Kit (INtRON, 
Daejeon, Korea) and subcloned into the vector pGEM-T 
(Promega, Madison, WI, USA) according to the manu-
facturer’s instructions. 
  Automated nucleotide sequencing of the 5-UTR gene 
inserted into the vector was performed on an ABI 
3130XL genetic analyzer (Applied Biosystems, Foster 

City, CA, USA) with the Big Dye Terminator cycle se-
quencing kit (Applied Biosystems). All nucleotide posi-
tions were confirmed by three or more independent se-
quencing reactions in both directions. 

RESULTS AND DISCUSSION

  Antibodies to pestiviruses were detected in 10 of the 
672 serum samples (1.49%), and 7 of the 60 herds 
(11.67%) were seropositive for pestiviruses (Table 1). 
Also, the specific genomes to pestiviruses were detected 
in 3 of the 915 clinical samples (0.45%) and 3 of the 60 
herds (5%) were detected for pestiviruses (Table 1). Based 
on the nucleotide sequence data, Sequence analysis of 
5’-UTR region showed that two pestiviruses were typed as 
BVDV-1b and the other pestivirus belonged to BVDV 
type-2. No BDV was detected by RT-PCR and sequencing 
in this study (Data not shown). 
  The overall prevalence of pestivirus infection varies 
from 2 to 75.9% in sheep and goats depending the 
countries (Krametter-Frötscher et al, 2006; Krametter- 
Fröetscher et al, 2007; Mishra et al, 2009; Tutuncu et 
al, 2011). The seroprevalence (1.49%) detected in this 
study is lower than previously reported studies in sev-
eral countries (Krametter-Frötscher et al, 2006; Kramet-
ter-Fröetscher et al, 2007; Mishra et al, 2009; Tutuncu 
et al, 2011). This situation could be explained with dif-
ferent factors. First, BDV infection in Korean goat pop-
ulation has not been reported until now. Secondly, a 
number of goat farms are not closely adjacent to other 
ruminant farms. Third, no vaccine has been used to pre-
vent pestivirus infection in goat. 
  In this study, three pestiviruses were identified. Two 
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pestiviruses were typed as BVDV-1b and one pestivirus 
as BVDV-2. Interestingly, two BVDV-1b and one 
BVDV-2 were very closely related to KA07 strain and 
KA09 strain described previously in Korea, respectively 
(Oem et al, 2009). These results indicate that the identi-
fied three pestiviruses might be originated from cattle. 
Persistently infected (PI) goats are uncommon and it 
seems reasonable to assume that PI cattle are the main 
reservoirs for pestivirus infections in the goat (Løken, 
1995). The prevalence of BVDV in dairy cows in Korea 
was investigated and 58% cattle were seropositive (Lee 
et al, 2008). It may be evidence that goat pestiviruses 
were transmitted from cattle. In Korea, vaccination to 
reduce the number of BVD outbreaks has been per-
formed but compulsory notification and national erad-
ication programs are not yet carried out. However, these 
programs need to reduce economic losses by BVDV out-
breaks in near future in Korea. Our results in this study 
will benefit to perform these programs as supportive data. 
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