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Abstract

Bovine Leukemia Virus (BLV) is a causative agent of bovine leukosis responsible for lymphoproliferative
disorders in cattle. The aim of this study was to detect the BLV in the frozen semen samples of Iranian bulls used for
artificial insemination using PCR. A total of 45 frozen Semen samples were obtained from 45 bulls used for
artificial insemination centres. DNA was extracted and 385 bp fragment of the gag gene of the virus was visualized
in a 1% agarose gel electrophoresis. Viral DNA was detected in nine of 45 (20%) frozen semen samples of bull’s
that were used for artificial insemination. The results of this study demonstrated the high prevalence of BLV DNA
in frozen semen samples of bulls. According to this finding it is clear that testing, segregation and culling programs
can be effective in the control and prevent the bovine leukosis disease caused by BLV. Furthermore, examination of
cattle semen samples that are used for artificial insemination is necessary to prevent the spread of BLV in this
region.
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Introduction infected lymphocytes (Lorin et al., 2007). All the same
viral antigens and proviral DNA have been recognized

In Iran, not withstanding adopted labours, the in semen, milk and colostrums. Typical transmission
prevention and eradication of viral infections in farm  via these secretions has not been demonstrated (Romero
animals have continually been a problem. The latent et al, 1983; Choi et al., 2002). There are three
infection by retroviruses such as Bovine Leukemia  pathological forms  of infection  including:
Virus (BLV) confuses early diagnosis of disease make asymptomatic course, lymphosarcomas and persistent
happen via the viruses (Jafari and Asadpour, 2010; leucocytosis (PL). These three forms can follow each
Sharifzadeh et al., 2011). other, or happen without previous other symptoms
BLYV induces tenacious lymphocytosis in cattle and ~ (Burny et al., 1985; Mirsky et al., 1996). Signs of BLV
some other animals. It has a single-stranded RNA infections cause severe economic losses for milk
genome which encodes a DNA intermediate that is producers. These signs include tumours in lymphoid
inserted into the host DNA. The virus is mostly  tissues, decreased milk production, enlarged lymph
transmitted horizontally via direct contact to biological nodes, loss of appetite, weight loss, fever, rear limb
fluids (blood, semen, milk and saliva) polluted by  weakness or paralysis, gastrointestinal obstructions
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protruding eyeballs and increased blood lymphocytes
counts (Motton and Buehring, 2003; Ott et al., 2003).

Because BLV infection affects directly the immune
system, its power on herd health and economy could be
more extensive than direct loss from death of a single
individual following lymphomas (Trainin and Brenner,
2005; Hanus et al., 2007; Janu et al., 2007). Cellular
damages could force cells to shed free DNA into body
fluids. Many studies have demonstrated tumour or viral
specific sequences of DNA or RNA recovered from the
plasma or seminal fluid of patients by several diseases,
a finding that could be helpful in molecular diagnosis
and prognosis (Poon et al., 1993; Carsten et al., 2002;
Amanda et al., 2003).

Domestic cattle are the usual hosts for BLV. The
most important target cell of the virus is generally the B
lymphocyte. Though, it can too establish in T
lymphocytes, macrophages, monocytes, granulocytes,
mammary epithelial cells and in the cells of many
organs and tissues (Heeney et al., 1992; Buehring et al.,
1994). Extensive research has shown that semen from
BLV-infected artificial insemination stud bull does not
pose a risk of infection to progeny or even to the dam.
However, the potential of transmission may exist when
heifers are bred by infected bulls. But from a pragmatic
point of view this can be alleviated by testing of bulls
for BLV antibodies, whenever semen is collected (Kaja
and Olson, 1982; Monke, 1986; Choi et al., 2002; Dus
Santos et al., 2007; Santose et al., 2007; Sharifzadeh et
al., 2011).

Numerous indirect and direct methods have been
used for detection of BLV-infected carriers including
haematological and syncytial tests, Agar Gel
Immunodiffusion (AGID), Western Blot, Enzyme-
linked Immunosorbent Assay (ELISA), and Polymerase
Chain Reaction (PCR) (Simard et al., 2000; Martin et
al., 2001). The method presently working for BLV-
infection diagnosis is the AGID technique, due to its
ease of use, rapidity and simplicity in obtaining results.
Else, AGID has low sensitivity and failsto detect
antibodies in the early stages of the infection (Eaves et
al., 1994). Amplification techniques, such as PCR has
been described as another method, which directly
detects the presence of proviral DNA in BLV infected
cattle with low, transient or absent antibody titers (Naif
et al., 1992; Klintevall et al., 1994). The aim of this
study was to detect the Bovine Leukemia virus in the
semen samples of bulls that used for artificial
insemination in Iran by using PCR technique.

Materials and Methods

Sampling and DNA isolation

The study was carried out between December,
2012 and January, 2013. A total of 45 frozen semen
samples, from 45 bulls, used for artificial insemination,
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were aseptically obtained from Iranian bulls (From
semen bank at artificial insemination centre, in Iran),
randomly selected from different farms. Frozen semen
samples were sent to the Biotechnology Research
Centre of Islamic Azad University of Shahrekord
Branch in a cold cabinet. Each of the specimen was
stored at -20°C for further use. Genomic DNA was
extracted from specimens using DNA extraction kit
(Bioneer, Daejeon, Korea) according to the
manufacturer’s protocol. The total DNA was measured
at 260 nm optical density according to the method
described by Sambrook and Russell (2001). The
extracted DNA of each semen sample was kept frozen
at -20°C until its use.

Gene amplification

To detect BLV DNA, nested PCR was performed
via the DNAs extracted from semen samples. Two sets
of oligonucleotide primer pairs were used for
amplification. The external primers specific to the BLV
region was used as described by Wang et al (2002). The
sequence of primers for first round was BLV-F1: 5-
ATGGGAAATTCCCCCTCCTAT-3 and BLV-R1: 5-
GTTTTTTGATTTGAGGGTTGG-3 (Wang et al,
2002). The second amplification round was performed
to amplify a 385 base pair (bp) fragment, using a pair of
inner primers of the gag region in table 1 (BLV- F2: 5-
AACACTACGACTTGCAATCC-3 and BLV-R2: 5-
GTTCCTTAGGACTCCGTCG-3) in the BLV genome
(Gene Bank accession number K02120). The FLK-
BLV DNA served as a positive control for
amplification (FLK-BLV stands for fetal lamb kidney
cells infected with bovine leukemia virus).

Two set of nested-PCR program was carried out in
25 pL total reaction volumes, each containing 100 ng of
template DNA, 0.2 pM of each primer, 2.5 uL of 10X
PCR buffer, 1.5 Mm MgCl,, 200 Mm dNTPs and 1 unit
of Taq DNA polymerase (Fermentas, Germany). The
amplification reaction consisted of 5 min of pre-
denaturing at 94°C, followed by 30 cycles of 1 min
denaturation at 94°C, 1 min annealing at 55°C and 1
min extension at 72°C and then by a final extension at
72°C for 5 min. Two pL amplicon from the first round
was used as a template in a Gradient Palm Cycler
(Corbett Research, Australia). The second round PCR
was performed with inner oligonucleotide primers for
25 cycles with the same concentration of reagents and
temperature conditions.

Analysis of PCR products

The amplified products were detected in 1%
agarose gel electrophoresis. The electrode buffer was
TBE (Tris-base 10.8 g 89 mM Boric acid 5.5 g 2mM
EDTA (pH 8.0) 4 ml of 0.5 M EDTA (pH 8.0) which
combine all components in sufficient H,O and Aliquots
10 pL of PCR products were applied to the gel.



Constant voltage of 80 V for 30 min was used for
products separation. After electrophoresis, images were
obtained in UVIdoc gel documentation systems
(Uvidoc, UK).

Results

Nested-PCR specimens producing a band of
expected size (385 bp) were considered positive (Fig.
1). BLV viral DNA was detected in 9 samples out of 45
(20%) frozen bull’s semen samples. The positive
control (FLK-BLV DNA) showed the expected
amplification product specific for BLV (385 bp). The
size of the bands matched the positive control.

The results showed a high incidence of BLV DNA
in frozen bull’s semen samples that were used for
artificial insemination in Iran. This finding suggests that
control and eradication programs for BLV infection are
necessary in Iranian cattle. The results of the prevalence
of BLV in frozen semen samples of cattle are shown in
Table 1.

Fig. 1: Ethidium bromide-stained agarose gel electro-
phoresis of PCR products (385 bp) for detection
of BLV DNA in frozen semen samples after PCR
amplification. Agarose gel electrophoresis for
identification of BLV DNA in cattle semen samples.
lane 1: 100 bp DNA ladder (Fermentas, Germany);
Lanes 2: positive control; lanes 3, 5 and 7: positive
samples (385 bp); lanes 4 and 6: negative samples,
8: Negative control.

Table 1: The results of the prevalence of BLV in frozen
semen samples of bulls
Specimens Total

Animal Positive  Negative
type number

Bull’s frozen semen 45 9 (20%) 36 (80%)

Discussion

BLV is the causative agent of bovine leucosis and
an extremely fatal form of cancer in cattle (Motton and
Buehring, 2003). The virus is transmitted through white
blood cells (WBC) and very small amount of blood can
transfer the virus (Poon et al., 1993). Nasal secretions,
semen and saliva and bronchoalveolar lavage fluid,
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have been evaluated for the presence of provirus and
their skill to transmit BLV (Camargos et al., 2002).

Previous studies by numerous investigators
suggested that semen from BLV-infected bulls was non
infectious for recipient cows (Monke, 1986). Recently,
polymerase chain reaction (PCR) for the detection of
BLV proviral DNA has been described (Naif et al.,
1992; Klintevall et al., 1994; Czarnik et al., 2002;
Menendez-Arias, 2002; Amills et al, 2004).
Numerous routine management practices such as ear
tagging, dehorning, giving injections without changing
needles and performing multiple rectal examinations
with the same obstetrical sleeve can transmit BLV. The
most popular transmission of BLV is horizontal. Close
contact among BLV negative and BLV positive cattle
has been thought to be a risk factor (Wang et al., 2002;
Kohara et al., 2006). Though, semen contaminated with
viral agents may cause an enormous spread of sure
diseases, since it could infect many farms, areas, or
even countries in a short period of time (Van Rijn et al.,
2004).

The economic losses associated with BLV included
reduced production, increased veterinary costs and
increased culling rate of infected adults. Extra
significant losses are practiced via purebred herd with
the loss of domestic and foreign seed stock sales may
establish a significant economic burden. Various
countries, particularly those in the European Economic
Community do not accept cattle semen, or embryos
from positive individuals or herds (Santose et al.,
2007).

Rapid, definitive and accurate diagnosis of BLV is
very important for a positive result of eradication
programmes. The detection of the BLV in bull’s semen
is important and PCR is a sensitive method for this
purpose. The majority of the PCR assay is based on
sensitivity and highly quantitative of his technique for
detection of viral DNA such as BLV against other
diagnostic methods (Sherman et al., 1992).

The BLV provirus has been demonstrated by PCR
in cattle (Naif et al., 1990; Murtaugh et al., 1991;
Sherman et al., 1992). In the study of Sharifzadeh et al.
(2011), BLV DNA was detected in 36 of the 172
(20.93%) semen samples of bulls used for artificial
insemination in Iran (Sharifzadeh et al., 2011). Jafari
and Asadpour (2010) also detected BLV provirus in
seminal plasma of bulls.

Mohammadi et al. (2011) reported that 29.9% BLV
seropositivity was detected among the sampled cattle
population.  Previous study on slaughterhouse
prevalence of BLV in Holstein cattle reported cattle
seroprevalence rates of 22.3% (Tooloei et al., 2009).

The results of this study showed that the frozen
semen samples served as a reservoir of BLV in Iran.
These reservoirs increase the risk of the potential spread



of disease to other animals and this deserves special
attention.

Conclusions

In conclusion, the results presented high incidence
of BLV infection in cattle semen samples and control
and eradication programs for prevention and reduction
of economic loses of BLV infection are necessary.
Moreover, the results of the present study suggested
that PCR is a highly sensitive and specific diagnostic
test for identification and differentiation of BLV and
regular screening of this virus in all regions is essential
to prevent the spread of the disease.
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