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Prevalence of bovine viral diarrhea virus from dairy cattle farms
in Gyeongnam southern area, Korea
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Bovine viral diarrhea virus (BVDYV) is one of the most important disease viruses in cattle that can cause
severe economical losses due to decreased fertility, abortion, diarrhea, and respiratory symptoms.
Therefore, this study was aimed to investigate prevalence of BVDV infection (Transiently infection,
Persistently infection) in dairy cattle in Gyeongnam southern area, Korea and use this data as the basis
for establishing an eradication program and policy. A total of 44 bulk-tank milk samples (farms) col-
lected in milk collecting center were tested for BVDV antibody using an ELISA. As the result, out of
a total of 44 bulk-tank milk samples (farms), 38 (86.4%) samples were BVDV antibody positive. Blood
samples (17 farms, n=543) were collected from BVDYV antibody positive farms in bulk-tank milk, tested
for BVDV antigen with ELISA and PCR. BVDV infected farms were 47% (8/17) and BVDV infected
head were 2.2% (12/543). Persistently infected cattle (PI) were detected at 6 (35.3%) farms out of 17
farms and a total of 6 (1.1%) out of 543 head of cattle were identified as PI. The seropositive of BVDV
antibody at farms and head were 100% (17/17) and 49.45% (91/184), respectively. The seroprevalence
of BVDV antibody in PI infected farms (67.35%) much higher than that of BVDV antibody in tran-
siently infected cattle (TI) infected farms (45%) and uninfected farms (34.48%). For eradication of
BVDV infection in cattle populations, First of all, we should remove PI and need vaccination.

Key words : Bovine viral diarrhea virus, Persistently infected cattle (PI), Transiently infected cattle (TT),
ELISA

M B

S7h Bk glouh Aol that ql4jo] HEs
o]

wHoz Austs § AAE A

Avlo] H A APH (Bovine viral Diarrhea, BVD)S &
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2011).

BVDVE Q& 712 el 7}ck(single-stranded) 2]
RNA Hjo|g]2o|w Flaviviridael}, pestivirus<o|th.
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L, A= (biotype)> Al 3£ 4] % (cytopathic)tt
B] )| 3 ¥ AJ & (non-cytopathic) © & LR ETHWalz %,
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Ab A4 7F 9 $-(Persistently infected cattle, PI) &4+ 5
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1985a; Barker 5, 1993; Cornish 5, 2005). 3], 944l
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BVDVel 441 404 ol 12047 Aol et ol dizte] 2011 8UFE] 109 Atolof] Falg A
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U FQt HolHAE A&HoR HiEse YA ’B‘é immunosorbent assay) FAFH .2 gl Bl A HARES

A E UP6}D:](Barker S, 1993; Fulton 5, 2006), ¢
T Ao R 23] o4 AlollA Fol
= A5 A&EFP)E SHcK(Braun

Pl= A o8 FAbst= 7 Ao 5ok, A
A= A2 g ojdch(Barker 1993; Bielefeldt
Ohmann, 1988). o]&2 Aof = 5¢t W& 9 vt
olfAE HiEste] A e Autdo g A5l
o PIE A&, A|Ask= Zlo] BVDRE <Igh 13
£ Zol=tl W5 Sa35ltKTaylor, 5 1995;

2004; Houe 5, 2006).

4 W PIY 9 A HE
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2006). 297} YAl 471 L= ol 7
L 25~30%% =& Ao= EJ_E]
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AABHAL & FANAOl st 35 & APt
o] ELISA ¥ PCR (Polymerase chain reaction)t]-2 ©]
g3 AAPAE ANt ASAALENE B

o

ALt

BVDV ZHIZAL

BVDV &HAAH= BVDV Antibody Test Kit
(IDEXX, Switzerland)Z ©o]-8-5}o] ELISA ZHAHO R
A zALe] Adrgef wel AEskech ELISA reader
(TECAN, Austria)S ©|-83}0] &% 450 nm 1130
X optical density (OD)E =43}t S/P ratiof}o]
AL 0.3 oA ABL 02 ojato|w grgom
stk

o
TTI‘

ELISAE 0122 BVDV 3AZ A

BVDV &9 A= BVDV Ag/Serum Plus Test Kit
(IDEXX, Switzerland) & ©]-8-5Fo] A|z=Ake] Argof w}
gt A33}tt ELISA reader (TECAN, Austria)S ©]
23}6] &34 % 450 nm THo)| A optical density (OD)
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ol G SN 27} 03 ool o
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PCRZ 0|88t BVDV ZAZAt

ELISAZ SFQ1E - FA7NA| ol thsto] ¥ o
A mlolg] 29 HEES AEsgith AF 7 AEofA
g LE E2]3}o] RNeasy Mini Kit (Qiagen, USA)E
o]-g-sto] A|2AS] A AJof| we} template RNAS 3
Z3}9ithk. BVDVY Eolgdx FZL 98 i-D
Maxime RT-PCR Premix kit (Intron, Korea)o]| RNase-
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free water 16 pl, F-primer (5-GGCTAGCCATGCCC-
TTAG-3"¢} R-primer (5-GCCTCTGCAGCACCCTAT-3")
2 7b7F 1wl #rbela upxjato g Ao A &3t
template RNA 2 plE & 7}8}o] thermocycler (Bio-me-
tra, Germany)oj| 4] 45°C 308, 94°C 158 Hl-& & 94°C
10z, 50°C 10%, 72°C 15%4] 353 HF$-2 A 3YA|Z
I HF 72°Co A 1082 20 & whg-atit. PCR
g ¢hw § AEA 7] 957 (Shimadzu, Japan)E
&3t SFAE(249 bp)o] 75 sk
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7t 5 AYG7F T2 TE7H184%), ST FHLE

Table 1. The survey of awareness for BVD

Total Results of survey Vaccinated
farms Awareness (%)  Unawareness (%) farms (%)
44 5(11.36) 39 (88.63) 2(4.54)
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Table 3. The ratio of BVDV infection according to antibody S/P
ratio in bulk-tank milk

Antibody S/P ratio
Group Total

Low Middle High
No. of farms examined 17 1 5 11
No. of head examined 543 30 154 359
Infected farms (%) 8 (47.0) - 3(60.0) 5(454)
Infected head (%) 12 (2.2) - 3(1.94) 9(2.50)
PI infected farms (%) 6(35.3) - 2(40.0) 4(40.0)

Pl infected head (%) 6(L.1) - 2(129) 4(1.14)

Table 2. The ratio of BVDV antibody positive in bulk-tank milk of dairy cattle farms

Group No. of farms Antibody Antibody S/P ratio*
examined (%) Negative farms (%) Positive farms (%) Low farms (%)  Middle farms (%)  High farms (%)
Nam-hae 6(100) 1(16.6) 5(83.4) 0(0.0) 3(60.0) 2 (40.0)
Go-seong 38 (100) 5(13.2) 33 (86.8) 7(21.2) 10 (30.3) 16 (48.5)
Total 44 (100) 6(13.6) 38(86.4) 7(18.4) 13 (34.2) 18 (47.4)

*Antibody S/P ratio: Low (0.2<S/P <0.5), Middle (0.5<S/P <0.8), High (0.8<S/P).
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Table 4. The ratio of BVDV infection according to the regions in Gyeongnam south area

. Persistently/ infected cat-
tle (PI) according to age
and farms. (A) 1 month
old, %. (B) 4 months old,
%. (C) 13 months old, .
(D) 15 months old, .
(E) 22 months old, %. (F)
24 months old, £

Regions No. of farms No. of head Infected Infected PI
¢ examined examined farms (%) head (%) Infected farms (%) Infected head (%)
Nam-hae 4 106 3(75.0) 3(2.83) 2(50.0) 2(1.88)
Go-seong 13 437 5(38.5) 9(2.05) 4(30.7) 4(0.91)
Total 17 543 8 (47.0) 12 (2.20) 6(35.3) 6(1.1)

FAF ol A= U K(Table 2). A ¥ d 5
7} % 4571 10650 dhelol e AAE A A
ﬂr 3§7F 3F(2.83%) A Y FHE B, 35

T Aol FGAfo|A 257 257(1.88%) 7| PIZ ?lE]
U TH(Table 4). 1/dA| 92 A+ BVDV A HAl
A 33%7H86.8%)7} AAFAHLE HLow(Table 2),
WA Fs7t 13%57) 43750 et T A4 A3
Si7} 9E2.05%)7F A oT UEton, 3% & 7
shol A4 457} 45091%)7} PIE FelEjo] &
e} 3} S tH(Table 4).

PIo] AFtl= 1/ PolA 2470 Z7HA] thefst
Al YEbstow(Table 5), &9 ELISA S/P ratio o]
A A 7 -$(Transiently Infected cattle, TI)7} H+

!
0.5492] Whel P B 340 oJ4ro.® %7 ehnt
QazArel b 1748ee) PIE sk o
B0l Qgon, YaBEA F AR Lo
A} Fig. 29} o] AlZW 4% 2] BVDV-MD 2
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Table 5. Analysis of persistently infected cattle (PT)

Antigen . Clinical
PI cattle Age S/P ratio Antibody symptoms

A farm PI 1 month 3.549 Positive Diarrhea, death
B farm PI 4 months 3.533 Negative Normal
Cfarm Pl 13 months 3.476 Negative Normal
Dfarm Pl 15 months 3.204 Negative Normal
EfarmPI 22 months  3.330 Negative Normal
Ffarm Pl 24 months 3.334 Negative Normal
BVDV A0 [N ZIEHH Hiu

@9 ELISAOIA AEE 12} & A70A 12570
diste] 35 3 Ajgkel WA EH W ABL A5
of, @S o|-83t ¢ ELISA HARHo| &gt HA
Avtel WEFLRZEE &3 RNAS 0|83 PCRY
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Fig. 3. The estimated period of PI infection (pregnancy 40 to 120
days).

Table 6. The results of diagnosis for PI according to method by

ELISA and PCR
ELISA PCR
Total
Positive ~ Negative Positive Negative
12 6 6 6 6

H(34.48%) et =A vgich deliA o FA ¥
B2 4T dAF T 185(40.9%)7F Al = EA
A, A FA FHES HAGQET =2
1405 A} T 735(52.14%)7} 9FAS B 9K Table
).

mlo

~3

k=

Xt
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BVD+= A AAIA 2 4 AbgollA HAHe=
el £n odi AyolviBaker %, 1993
Brodersen, 2004; Bachofen 5, 2010; Houe, 1999), 53
oAz o] A¥E FAsr] QR 57 e A Y
A919) wel Aao] sYHol £33 9IckHoue
5, 2006), =HollA%= BVD A7 S71ekaL QL
o} el Aol Fadel i Aldje] 3
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oz A SlekA, 2011). Bd HEHRAS A

Fig. 2. Autopsy of clinical symp-

\
\ \
: toms persistently in-

= fected cattle (PI). (A)
Tongue. (B) Abomasum.
(C) Intestine.

Table 7. The ratio of seropositive for BVDV antibody

Group No. of farms No. ofihead Positive  Positive

examined examined farms  head (%)
PI infected farms 6 77 6 52 (67.35)
TI infected farms 2 20 2 9 (45.00)
Uninfected farms 9 87 9 30 (34.48)
Nam-hae 4 44 4 18 (40.90)
Go-seong 13 140 13 73 (52.14)
Total 17 184 17 91 (49.45)
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