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Effective Application of Diagnostics for Bovine Leukemia Virus in Dairy Cattle
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Abstract : Bovine leukemia virus (BLV) is a delta-retrovirus which causes chronic lymphocytosis in cattle. BLV
infections have been divided into two groups such as enzootic bovine leukosis (EBL) and sporadic bovine leukosis
(SBL) according to the clinical symptoms in infected cattle. The conventional detection method of BLV was
hematological procedure which is determining lymphocytosis in the suspected animals. Recently several sensitive
methods were developed to detect antibody to BLV and nucleic acid of the BLV from infected cattle. In this study
we have compared the difference of positive rates between agar gel immunodiffusion (AGID) and enzyme linked
immunosorbent assay (ELISA) which are using for BLV antibody detection methods. The positive detection rate of
ELISA test was 7.4% greater than the positive rate of AGID. The discrepancy of the positive rate between ELISA
and AGID were showed in the group of age over one year old to under three year old group. The result from each
test agreed very well in the group of over 5 year old cattles. The serological test is very useful method to select
the infected cattle for the eradication or control of the disease in the infected herd. But it has a limit by interference
of the maternal antibody from the cow of under 6 month old. This study shows that 16.2% of these ages group showed
BLV gene positive by polymerase chain reaction (PCR) method. The result suggests that ELISA test need to be used
with PCR to clarify misinterpretation of positive animals by antibody response due to the natural infection from
maternally derived antibody in calves of under 6 months old.
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virinaez2] C3 retrovirus®]Th. BLVE AlgollA TR =
7S Hole T-"HXZFxsidulo]l 8 2 (Human T-lym-
photrophic virus, HTLV)®} B]S:3H vle]z]2o]t}(22). BLV
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bovine leukosis, EBL)Z} AMdbAd A& W (Sporadic bovine
leukosis, SBL)® 2 ERITH26).
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(27), BAATNHSR(CF) (24), T FZFAH(FA) (12),
AHAH(ELISA) (8,14), syncytium inhibition test (25)
o] FAsHH ko] B sG]t} FHZoll= BLVE F3E
Agtsk= PCREo] Yutdoz o) 853 ¢lom, real-time
PCRE o]8-gt ek 7o) HAw Eoj7kal 9Ith4,19,20,33).

UjellA BLVOll thek ZAR= €= 5(2)°] 196739 Goetze
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o] AT HAAHAGIDy= #A FAsHy zcka) v|wse]
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FAE BAT T mElgw = 549 (Jugular vein)ol
A AEE Arstar 2 &-33A(K2 EDTAYE 28+
vacutainer(Becton Dickinson, BD 367844, California, USA)
o} 3R] g vacutainer(BD 367820)° Z+z} 3 ml¥ £+
ST A3 A2 AEs] AgdE 54T AL
£3HE vacutainer?] S DNAE FE35lo] A5
FS-(PCRYS AAEtS o, E4FE]8 vacutainere] -2
JE2 & AGID9} ELISAS A3t}

neh (T R

ERIZAL

BLV 34| HA= AGID kit(BLV AGID Jenobiotech, Korea)
9} ELISA kit(CHEKIT Leucose serum, IDEXX, Switz-
erlandy& ©]-8-3}5t}.

AGID kit= p24, gpSloll sk A E A& 5 3dom,
ArPEE AZAF] protocolell mE 8 EFATE A1 90 mm
petri-dish®ll 2.6 mm F7Z YHE Alo] 7 well agar cutter
£ AREt] e ol T Ml wellel HAE 73 wE
Y, dizbaade] 2 wellel] 73 el FUIR S 99
otk S wellell el 32 plE go] 7247 F
AF7dA A WA & AdE AEsIIh

ELISA kitol] €3 @A = Bg3td BLV &¢lo] ¥
% 96well microplatedl] #ZALNA A Fe FEHEA, &
A8H, FA HE 22 1/1081431] 100 ui¥ B3k
37°ColA 1AIZE ERF ESAIZTE WS ¢hs & W8=S W
2|31 300 ul®] CHEKIT washing solution® 2 33] A& 3}
32 100 ul CHEKIT-anti-ruminant-IgG-PO conjugateE 2t
wellol] #5310 37°ColA] 1A17F B<9F WEAIZT. whg- <+
E S ULES WY s AFAES dush & uas
25 100 ul CHEKIT-TMB substrateS Y3 L0l 5%
b ukgElal =712 100 pwle] CHEKIT-Stop solutionS %
A 93-S SAAMZT A3 545 98] ELISA reader
(Sunrise, TECAN, Switzerland)®] 450 nm 3gollA optical
density(ODYE =743t}

ELISA 23 342 A=A ALY (ODgumpe = ODegaine/
OD,giive = ODegaine x 100)011 Wk Value(%)7b-e A1t BLV
A BH 459 B <30%Y w24, >30%~<40%
o, 240%d w o= SIS
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o olste] FAE thde=E H F BLV proviral
DNA AAFE At P9 F DNAFE2 viral gene
spin(Intron, Koreays ©]&3fo] A|lzARe] wh&]of uwla} 18]
3t th. PCR primer(33)= BLV genome®] long terminal
repeat(TLR) regionS SE3 4 9= BLV-LTR256 (5°-GA-
GCTCTCTTGCTCCCGAGAC-3’), BLV-LTR453 (5’-GAAA-
CAAACGCGGGTGCAAGCCAG-3’) 2 20pmol, PCR master
mix(i-taq polymerase, Intron, Korea)?} &&3}>] PCR7]A|9
A 95°C 5E7F &¥] denature A7 3, 96°C 30% denature,
60°C 40% annealing, 72°C 13 extension ¥+-3-2 353] 24|
slaL, FFH o2 72°C 5% final extension WH-S AAISINA
T} PCR $3&2 ¢453 AHE 10 WE 1.5% agar gelol] 217]
95100y, 25%)%+ & Ethidium bromide® 23t
197bp2] ZZ DNAE Fel3iich

S|

AL Al gt FAISH #42 HARE AR
AGID At AFE FFO R 8lo] ELISA ZHAPEe] A AL
ole] TS} Eo|=F TAEA] (Fisher analysis)yS F3l 7l
BT, F ApEel Aol e YUY BAe AT
kappa SAIHS AXSIATE ZE SAIEAE Execel(version
2007, Microsoft, USA)Z} SPSS(version 10.0.7, SPSS INC.,
USA) & AH&-3I5itt
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16252] 84S AGID9} ELISAYS o]&ale] 7AALs 4
I} AGID ZAMIA BLV @A 94 102%F, 24 6072 &
AEL 63.0%5 YERNRIS™, ELISA ZAIA BLV &
FA 1145F, 274 37F, A 1152 FHES 70.4%F
e SAHCE WAH)E UELITE AGIDSE ELISAAARY 7+
of ELISA 3| Rehyle] oFd Aekgo] 74% o =4
ERsttt.

A2 Aol AT 1d o) 3d mwkl Aol A
AGID$} ELISA 7AA7Ee] @A) Aol 2 21o]E Bt
FAE] Aol e A FE vlweA] AT 1d ol
29 w|gRl ZFellA] 30%, A5 2dRE 33 w|gke] Fel
Al 9.6%= ELISA XIeh{e] sl o =4 vebstth
PCR F&HE o]&3t BLV 24 &S FAS Hd
253%°] FHES EAoH, A5 119 v|vlA 14.5%, S
1'd oY 4d mwR] 30%e) g YHES HioH
AT 43 o e P EC] A TH Table 1).

AGIDS} |3k ELISA kite] So]%=9} T EE ELISA
A3} o X5 Yepe MRS AQsy B4 2
7 AGIDOIA BLV & 248 HAATE ELISACIA 4
S HQl 97t 13.9%Z YERdth BLV-AGIDJENO.)&H]
ZArt Aol ¥]adk BLV-ELISA(IDEXX)S] 9175 93.9%,
Eo|% 59.6%, WHAZE 81.6%, A% 83.8%= LIEt
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Table 1. Prevalence of BLV antibody and antigen positive cattle
according to age

Age Heads p'zSG(I(Q ) 15)1;1(802) PCR pos.(%)
0~<1 55 25(45.5) 28(50.9) 8(14.5)"
1~<2 20 10(50.0) 16(80.0) 6(30.0)
2~<3 21 15(71.4) 17(81.0) 7(33.3)
3~<4 25 17(68.0) 17(68.0) 9(36.0)
4~<5 17 14(82.4)  15(88.2)  5(29.4)
5~<9 24 21(87.5) 21(87.5) 6(25.0)

Total 162 102(63.0)  114(70.4)  41(25.3)

“Under 6 months of age group: 16.2%.

Table 2. Relationship between the result of ELISA and AGID
(except the serum suspect result in ELISA)

AGID test
ELISA kit Positive Negative Total
Positive 93 21 114
Negative 6 31 37
Total 99 52 151

W TH(Table 2).

BLV-AGID 34| /gl g ELISA 33 F4&34,
AGID &4 249l gk ELISA A 482 vE vwsh
A 7 ArPe] At L =okou 3|
w7 AlEel Uigk F9A 9 UEsith ard®e] 39
A& kappagte] 1.00& ¥oliL glo] = AAPE7Ie] At
o7t a2 YERISL QIti(Table 3).

AA7A BLV 79S ¥4sh7] 918k vhdsh xehio] &
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o] FF, Oqgjoﬂ e} Wyt g gazae] Ay
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AAA I ‘:/']E?"Z—ﬂg]rlw:— THol Fasirh(28,31,34,35). &
S0)°] FAEREA7] (ﬂowcyometer)ﬂ- TFEFEFA (Mab)yE

o] g3ty BLVAE- S vIZFA-$-12] PBMC(Peripheral
Blood Mononuclear Cells)g #43gF A3} WY F7HE H
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Table 3. Percentage of total negative and positive agreement
between the AGID and ELISA and their corresponding kappa
value according to age

A Percgntage of total Perc;c?ntage of total
negative agreement positive agreement
0~<1 77.78 88.00 0.795
1~<2 2222 100.00 0.222
2~<3 60.00 100.00 0.600
3~<4 50.00 82.35 0.607
4~<5 - 100.00 -
5~<9 100 100.00 1.000
Total 62.00 94.12 0.659

o= AR o MAIZANA FE3HA AREAL ATHR23).
Tt HZol= ELISA 2 PCRE o] 83 Zghgo] o)
o] 8= it} 9B HioxE AGIDYF ELISAES v
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