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At present, an urgent medical and veterinary prob-
lem worldwide is the control of incidence of retrovi-
ral infections among people and animals [1]. Retro-
viruses, endangering the epizootic safety of animal 
breeding, include bovine leukemia virus (BLV), 
bovine immunode� ciency virus (BIV), and bovine 
foamy virus (BFV). It is especially important to 
study the associated retroviral infections.

The presence of genetic and functional af� nity between 
retroviruses of animals and the virus of human T-cell leu-
kemia, common features of pathogenesis of the disease 
as well as the ability of overcoming interspecies barriers 
proves the urgency of studying these agents [2, 3].

Although the scientists, conducting serological stud-
ies as far as in 1975–1979, did not � nd any con� rma-
tion of the fact that bovine leukemia virus is of direct 
threat to humans, the discovery of the bovine leukemia 
virus DNA in human breast tissues in 2014 still may 
testify to the risk of infection and spreading of this vi-
rus in a human organism [4, 5].

On the contrary to bovine leukemia virus, which, al-
though studied well enough, is still of enormous medi-
cal, social, and economic threat, minor retroviruses 
(BIV, BFV) are not studied in � ne detail either globally 
or in Ukraine in particular, which gives background for 
potential related biorisks.
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Retrovirus infections of cattle, including leukemia, are widespread in the whole world. In Ukraine, leukemia 
has been investigated for over 40 years, whereas minor retroviruses of cattle have not been studied yet. Aim. 
PCR-screening of samples of bovine peripheral blood, subject to diagnostic studies of leukemia, from the farms 
in the Eastern Ukraine (Kharkiv and Sumy regions). Methods. The genetic material of agents of retroviral 
infections in clinical samples was detected via conventional PCR and real-time PCR. Results of Investiga-
tions. The presence of BLV-, BIV-, BFV-infected animals among livestock was established. The number of 
animals, infected with leukemia, was 57–100 % from the total number of examined livestock on average. The 
presence of genetic material of BIV virus was either not detected at all, or detected in the amount of 62 % from 
the number of tested animals. At the same time, the presence of genetic material of BFV was in the range of 
61.5–81 % from the total number of studied samples. A possible connection between the viruses of leukemia, 
immunode� ciency and foamy virus of cattle, circulating among the livestock in the farms of the Eastern region 
of Ukraine, was also established. Conclusions. The presence of genetic material of immunode� ciency virus in 
the leukemia-positive samples was insigni� cant – only 4 samples, whereas the presence of the foamy virus in 
the leukemia-positive samples was detected in 51 samples, which was 3 % and 42 % from the total number of 
investigated samples respectively. The absence of leukemia virus in the blood samples, containing the DNAs 
of two other minor retroviruses, was detected in one sample (0.8 %). The simultaneous presence of all three 
agents of retroviral infections was established in 36 samples (30 %).
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The serological examinations of cattle in different 
countries established a considerable incidence of bo-
vine immunode� ciency virus (BIV) among livestock. 
For instance, BIV-seropositive animals constituted 
4 % in the USA, 1.4 % – in the Netherlands, 5.5 % – 
in Canada, 6.6 % – in Germany, 4 % – in France. Im-
munode� cient animals were also registered in Eng-
land, Sweden, Costa Rica, Venezuela, New Zealand, 
and Australia. The percentage ratio of seropositive 
animals to healthy cattle was 1–7 %. However, it 
amounted to 50 % in speci� c herds of animals with 
chronic diseases [6–10].

Brujeni G.N. et. al. studied a possible connection 
between the viruses of bovine immunode� ciency and 
leukemia. In many cases, the persistence of BIV virus 
in the organism of animals was accompanied with the 
presence of BLV, capable of causing lymphoid tumors 
and persistent lymphocytosis, while animals remained 
hematologically and clinically healthy. Out of 64 % of 
ID-seropositive animals with lymphosarcoma, lym-
phoadenopathy, and other disorders, 74 % were infect-
ed with BLV [11, 12].

Juliarena MA, Gutierrez SE, Ceriani C. demon-
strated that the risk of BLV transmission from cattle 
without lymphocytosis may differ depending on the 
number of provirus copies. Thus, the animals with a 
higher number of copies (> 100 000) may be reser-
voirs of the infection, whereas the animal with a low-
er number of copies (< 100 copies) is not capable of 
transmitting the disease [13].

Rola-�uszczak et al. conducted their work at creat-
ing real-time PCR for the identi� cation of BLV and 
its use in the interpretation of the serological results. 
DNAs were isolated from the leukocytes of bovine 
peripheral blood, which resulted in inconclusive re-
sults of serological tests. Compared against tradition-
al methods, real-time PCR detected 7.8 % more posi-
tive samples [14].

Our studies were aimed at conducting PCR-screening 
tests and establishing possible circulation of bovine im-
munode� ciency virus, bovine foamy virus and their as-
sociation with bovine leukemia virus among livestock 
of the Eastern region of Ukraine.

MATERIALS AND METHODS

The samples of bovine peripheral blood, subject to 
diagnostic studies of leukemia in 2016, from the farms 
in the Eastern region of Ukraine (Kharkiv and Sumy re-
gions) were selected. To prevent the clotting processes, 
blood was taken to a test-tube with EDTA.

The total DNA was isolated from the samples us-
ing the Ampliprime commercial kit (Central Scienti� c 
Research Institute of Epidemiology, the Ministry of 
Health of the Russian Federation, Moscow, Russia) ac-
cording to the manufacturer’s protocol.

The detection of BLV provirus DNA in the clinical 
samples was performed via polymerase chain reaction 
using basic PCR kits Gene PakTM (Isogen LLC, Rus-
sia) (Table 1).

The following protocol of ampli� cation was used for 
pairs of primers BLV3 F/R: 
1 step: denaturation – 95 °� – 2 min – 1 cycle;
2 step: denaturation – 95 °� – 30 sec,

annealing – 58 °� – 30 sec,
elongation – 72 °� – 30 sec; total – 40 cycles;

3 step: � nal elongation – 72 °� – 4 min – 1 cycle;

The length of the obtained amplicon was 440 base 
pairs (b.p.). 

The detection for pairs of BIV RT primers was con-
ducted according to the protocol:
1 step: denaturation – 94 °� – 10 min – 1 cycle;
2 step: denaturation – 94 °� – 30 sec,

annealing – 55 °� – 30 sec,
elongation – 72 °� – 2 min; total – 34 cycles;

3 step: � nal elongation – 72 °� – 5 min.

Table 1. Oligonucleotide sequences of primers for detection of retroviruses

Name of primer Sequence Source

BLV3 F/R

BIV RT

BFVInt3/4

5�-GGTAGAGCGGACAAATGGAC-3�
5�-TGACAGAGAGCGAGGAGAGTAAG-3�
5�-ATGCTAATGGATTTTAGGGA-3�
5�-AACGCCATTTCTTGGGTGTG-3�
5�-TCCCGCCTAAAGCTG ATAGA-3�
5�-CAAACCTGAAATGGC TTGGT-3�

2013, O.I.E. 

Cary A. Moody et al., 2002[15]

Materniak M, Sieradzki Z, Kuz´mak J., 2010 [16]
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The length of the amplicon was 495 b.p.

The detection of the BFV provirus DNA was con-
ducted via real-time polymerase chain reaction using 
SybrGreen according to the following program. 

1 step: denaturation – 95 °� – 15 min – 1 cycle;
2 step: denaturation – 94 °� – 30 sec,

annealing – 54 °� – 45 sec,
elongation – 72 °� – 1 min; total – 40 cycles;

3 step: � nal elongation – 72 °� – 5 min – 1 cycle.
The length of the amplicon was 241 b.p.
The analysis of ampli� cation products of BLV3 F/R, 

BIV RT was conducted via electrophoresis in 1.5 % 
agarose gel, stained with ethidium bromide, under 
the voltage of U = 75 V, amperage I = 50 mA for 30–
40 min and their further visualization in UV-light using 
the transilluminator.

The length of obtained amplicons was controlled us-
ing the molecular mass marker MassRules, Fermentas 
company.

RESULTS OF INVESTIGATIONS
PCR-screening was run on 121 samples of animal 

peripheral blood, subject to diagnostic examinations, 
from 4 farms in the Eastern region of Ukraine (Kharkiv 
and Sumy regions).

The study of bovine blood samples from the farms 
in the Eastern region of Ukraine established the pres-
ence of BLV-, BIV-, BFV-infected animals among the 
livestock.

Out of 121 blood samples, genetic material of leu-
kemia virus was revealed in 101 samples, foamy vi-
rus – in 99 samples, and the genetic material of immu-
node� ciency virus – in 44 samples, which amounted to 
83.5, 82, 36.4 % respectively (Fig. 1). 

Here the number of infected samples was different 
for all 4 farms. The number of animals, infected with 
leukemia, was 57–100 % from the total number of ex-
amined livestock on average. The presence of genetic 
material of BIV virus was either not detected (0 % in 
the farms 1 and 2), or detected in the amount of 62 % 
from the number of tested animals. At the same time, 
the presence of genetic material of BFV was in the 
range of 61.5–81 % from the total number of studied 
samples (Table 2).

According to the data, obtained by some authors, 
BIV-seropositivity may increase among BLV-infected 

Fig. 1. The percentage ratio of BLV-, BIV-, BFV-positive 
samples 

Fig. 2. Qualitative determination of retroviruses associations 
in clinical samples

Table 2. The incidence of detecting BLV-, BIV-, BFV-infected animals among bovine livestock of the Eastern region of 
Ukraine

Indices Farm 1 Farm 2 Farm 3 Farm 4

Tested animals
Number of BLV-positive 
Number of BIV-positive
Number of BFV-positive

10
10 (100 %)

0 (0 %)
7 (70 %)

14
8 (57 %)
0 (0 %)

13 (61.5 %)

60
53 (88 %)
37 (62 %)
49 (82 %)

37
30 (81 %)
7 (19 %)

30 (81 %)
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cattle [3]. Based on the results of our studies, the pres-
ence of genetic material of immunode� ciency virus in 
the leukemia-positive samples was insigni� cant – only 
4 samples, whereas the presence of the foamy virus in 
the leukemia-positive samples was detected in 51 sam-
ples, which was 3 % and 42 % from the total number of 
investigated samples respectively. The absence of leu-
kemia virus in the blood samples, containing the DNAs 
of two other minor retroviruses, was detected in one 
sample (0.8 %).

The simultaneous presence of all three agents of ret-
roviral infections was established in 36 samples, which 
constituted almost the third part of investigated sam-
ples (Fig. 2).

CONCLUSIONS

Therefore, the results of PCR-screening of bovine 
blood samples demonstrated the presence of BLV-, 
BIV, BFV-infected animals among the livestock. Pos-
sible connections between the viruses of leukemia, im-
munode� ciency and foamy virus of cattle, circulating 
among the livestock in the farms of the Eastern region 
of Ukraine, were established.

These are preliminary data, as the incidence range 
for minor retroviruses in Ukraine is yet to be deter-
mined. There are no data on the hematological sta-
tus and clinical manifestations of diseases in these 
animals, there are no data on any previous investiga-
tions either. Therefore, to establish a potential role of 
minor retroviruses in bovine diseases, it is necessary 
to conduct large-scale and long-term (taking into ac-
count the incubation period) studies, the number of 
which is currently limited. From the standpoint of 
incidence of retroviral infections and ensuring food 
safety, it is urgent to obtain the information on the 
circulation of viruses in the population of suscep-
tible animals.

PROSPECTS OF FURTHER STUDIES

Randomly selected samples can not re� ect the whole 
picture of incidence of retroviral infection agents 
among bovine livestock. A great relevance of retrovi-
ruses for the etiology of immunode� ciencies of ani-
mals and humans, the lack of information about the in-
cidence of minor retroviruses in Ukraine, as well as the 
presence of BLV-, BIV-, BFV-infected animals among 
the livestock highlight the urgency of this topic and re-
quire further large-scale studies.
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