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Diagnosis of Bovine Leukemia Virus (BLV) infection using PCR and
ELISA techniques in Holstein dairy cattle
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Abstract : This study was conducted to investigate the farm situation about bovine leukemia virus(BLV) infection that
greatly influence productivity in dairy cattle and compare the accuracy of diagnosis for BLV infection between PCR
and ELISA techniques. Blood samples of 193 heads from 5 herds in Chungnam and Chungbuk area were used to analyze
BLV gene and serum, and the results were obtained as follows. The amplified BLV gene in dairy cattle by PCR technique
resulted in 226 bp, 596 bp and 434 bp, respectively, for gag, pol and env, which were well amplified. The infection
rates of BLV virus diagnosed by PCR and ELISA techniques ranged from 80.55 to 100% and from 22.22 to 86.95%,
respectively, and the infection rates among 5 herds were significantly different in both methods (P<0.05). Further, the
average infection rates of 5 herds were 87.05 and 63.21%, respectively, for PCR and ELISA techniques. Kappa statistics
for examining consistency of diagnosis by PCR and ELISA techniques showed 0.246, which represents low consistency.
Consequently, PCR based BLV technique was considered as a corrective measure for diagnosis of BLV infection in Holstein
dairy cattle.
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Table 1. Oligonucleotide primers used for amplification of BLV
genes and GAPDH gene.

Genes Primer sequence Product size(bp)
CTGACCTAGAACAACTTTGC 226
a
828 GACGAGTAGGGAGATTTTTCC
) GTGTCCTATATGGACGATATCC 596
0
P AGTCTGCAGGTATTGGCATCC
GTCTCCCAGATACACCTTGG
env 434
GAAGGTTCCCAACATATAGC
CATGTTTGTGATGGGCGTGA
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Fig. 1. Agarose gel electrophoresis patterns of BLV gag, pol and env gene products using PCR in Korean Holsteins. M: 100 bp
DNA ladder marker (ELPIS, Korea), lane 1, 2 : BLV positive samples, lane 3, 4 : BLV negative samples, panel 1: gag gene; panel 2:

pol gene; panel 3: env gene.
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Table 2. Distribution of BLV infections using PCR and ELISA techniques in dairy cattle farms.

Dairy cattle farm No. of individual - - PCR ELISA - -
No. of infection % No.of infection %
U 16 16 100.00+0.00a 12 75.00+0.07ab
S 36 29 80.55+0.07b 8 22.2240.02¢
T 52 46 88.46:+0.04ab 31 59.61+0.07b
C 23 21 91.30+0.06ab 20 86.95+0.11a
D 66 56 84.84+0.04ab 51 77.27+0.05ab
Total 193 168 87.05+0.02 122 63.21+0.03

* Same letters in superscripts of % represent non-significant at level of P < 0.05.
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Table 3. Kappa statistics of consistency between PCR and ELISA techniques for diagonosis of BLV infection in Holstein dairy cattle.

PCR+ PCR-
Dairy cattle farm Kappa statistics
ELISA+ ELISA- ELISA+ ELISA-
U 12 4 0 0 0.000
S 8 21 2 5 -0.005
T 31 15 3 3 0.093
C 20 1 1 1 0.452
D 51 5 2 8 0.633
Total 122 46 8 17 0.246
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