COINAJIBHAA 9ROJIOT'NA

doi: 10.25750/1995-4301-2018-3-116-124

Population and biological preconditions
for the cattle retroviruses’ expansion

© 2018. D. Abdessemed" ogcip: 0000-0003-4452-78275

E. S. Krasnikova® orcip: 0000-0003-4395-58625

V. A. Agoltsov? greip: 0000-0001-6991-72535

A. V. Krasnikov? orcip: 0000-0002-4127-87255

'University of Batna 1,

17, Coop rative El Mostakbal, Batna, Ezzouhour, Algeria, 72060,
ZSaratov State Agrarian University named after N. I. Vavilov,

1, Teatralnaya Ploschad, Saratov, Russia, 410012,

e-mail: bd_dalia@hotmail.com, krasnikovaes77@yandex.ru

This research was aimed at studying of population and biological aspects of cattle retroviruses’ expansion, such as
breed and age of animals, form of head ownership, retroviruses biology. Bovine leukemia virus (BLV) and bovine immuno-
deficiency virus (BIV) are retroviruses which cause chronic incurable diseases of cattle. These agents have a phylogenetic
relationship with similar pathogens in humans. There is a possible danger of viral entry to humans through the consump-
tion of infected foodstuffs. 773 blood samples from Black-and-White, Holstein, Simmental, Kazakh White-headed and
crossbred cattle of different districts of the Saratov region were analyzed by polymerase chain reaction (PCR). Studies
reveal that bovine immunodeficiency and bovine leukemia viruses are spread widely in cattle of the Saratov region: 30.5%
and 39.8% on average, respectively. The infection rate varies considerably depending on age-sex group affiliation and
cattle ownership. BIV and BLV infection rates increase with the animals age, especially among farm herd. Significant
epizootic feature of retroviral infections in cattle in the Saratov region is a high level of retroviral coinfection — 25.2%
on average. The clinical complications of BIV infection, confirmed by laboratory studies, were most frequently recorded
in cattle aged 5—10 years. For analysis of diagnostic accuracy of serological and molecular genetic methods for enzootic
bovine leucosis diagnosis, 271 cattle blood samples were studied by PCR and AGIDT (agar gel immunodiffusion test) in
parallel. The comparative analysis shows that diagnostic efficiency of AGIDT in comparison to PCR is 30.8%. Taking into
account the retroviruses bhiological features, the PCR assay can be recommend as a screening method for BLV-infection
revealing, especially when the imported cattle are quarantined at the place of keeping. In herds with high BLV-infection
level, cattle should be tested for BIV presence to stop the cattle retroviruses’ expansion.

Keywords: polymerase chain reaction, agar gel immunodiffusion test, retroviruses, enzootic bovine leucosis, bovine
immunodeficiency, expansion, diagnostics.
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[lenbo HaCTOANMMUX MCCTEOBAHIIT ABUIOCH BHISIBJCHUE MOMNYJIANNOHHBIX U OMOJOTUYECKUX HPEAIOCHIIOR
pacipocTpaHeHsi peTpOBUPYCHBIX WH(MERIMIT cpejiii KPYITHOTO poratoro ckora. Ocoboe BHUMaHUE YeISA0Ch TaKUM
acleKkTaM Kak Mopojia M BO3PACT KUBOTHBIX, hopMa Brajenns, 6noJornyeckne ocobeHHoCTn perpoBupycoB. Bovine
leukemia virus (BLV) u bovine immunodeficiency virus (BIV) sBnsiorest peTpoBUpycaMu, BHI3BIBAIOIIIIMI XPOHIUECKIIE
HeusjednMble 3a00JeBaHs KPYITHOTO poratoro ckota. [lantuble BO30YinTesin uMetor (PraoreHeTn4ecKyo CBsi3b ¢ MOf0OHbIMI
narorenamu yesgoseka. CyIecTsyer BeposTHOCTD ITepeiaun BUPYCcOB OT s KUBOTHBIX YeJTOBEKY Yepe3 KOHTAMUHIPOBAHHbIE
npoayKTel urtanust. Merogom momummepastoit tennoii peaknun (ITIP) 6biin ucenegoBansl 773 npobsl kposu Yepro-
necrporo, losmruackoro 1 CiMMeHTaTbCKOTO CKOTa, KOPOB 1opojibl Hazaxcrast GesiorooBast n 6€CIopojiHbIX FKUBOTHBIX
u3 pazanunnix paitornos Caparosckoii obmnactu. Vceaemosanus morasasu, uro BLV i BIV muporo pacripoctpanenst cpen
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Kpymuoro poraroro ckora Caparosekoii obmacti: 30,5 1 39,8% B cpepieM, COOTBETCTBEHHO. Y POBEHb MHMUIHPOBAHHOCTH
3HAUNTE]bHO BAPBUPYET B 3aBUCHMOCTH OT TIOJOBO3PACTHOT rpyiibl 1 Gopmbl Biaajenus ckora. Crenens BIV u BLV-
nHPUINPOBAHNS YBEJINYNBACTCS ¢ BO3PACTOM JKUBOTHBIX, ocobenHo cpenn gepmepckoro ckora. Hemamosasmnoii
0c00EHHOCTBLIO PETPOBUPYCHBIX MHMEKIII KPynHOTOo poratoro ckota B CapaToBcKoii 061acTh sIBJASIETCSI BBICOKII YPOBEHD
perposupycuoit kKonnderiuu — B cpegnem 25,2%. Knnnuaeckne nposiginenust BIV-uuderium, moaTBepKIeHHO
Nab0PATOPHBIMI NCCIEIOBAHUAMI, HAaNboJIee 4acTo PerncTpupoBATICH cpefii ckoTa B Bogpacte d—10 ner. [lyia Buisicnenus
ANArHOCTHYECKO IIeHHOCTH CePOJIOTHYECKOTO 1 MOJIERYJISPHO-TeHEeTHYeCKOTO METO/[0B UATHOCTUKI DH300THYeCKOTO
Jeiikosa KpyImHoTo poraroro ckora, 271 npoba kposu Oblia ncenaeopana napaiienbno merogamu [P u PUJL (peakuus
nvmyropuddysnn). CpaBHUTETLHBIT a3 TTORA3aT, 9To Auarmoctmdeckas sgderrnsuocrs PUJI ornocurennio [T P
cocrasisier 30,8%. YuureiBas Guonornueckue ocobeHHocTn perpoBupycon, [TIIP-ananns Mosker ObITh pEKOMEH/IOBAH B
KauecTBe CKPUHIHTOBOTO MeTojia BhisiBieHnst BLV-un@erInm, 0cobeHHO PN KapaHTHHIUPOBAHUN BBO3UMOTO 13-3a TPDAHUILbI
crora. B crajax ¢ Boicoknm yposuem BLV-unermmm, KpymHbIil poratoiii CKOT Heo0X0nMOo nccaenosarh na nasmname BIV,

4TOOBI OCTAHOBUTH DKCITAHCHIO PETPOBMPYCOB KPYITHOTO POraToro CKOTa.

Kaouesvie crosa: nonnvepasHast 1ernHas peakius, peakius nMMyHou( ysnn, perpoBUpychl, SH300THYECKIUIT
JeIIK03 KPYITHOTO POTATOTO CKOTA, MMMYHOe(UINT KPYITHOTO POTaToOTO CKOTA, pacirpocTpanenne, TUarHoCTHKA.

According to the International Committee
on Taxonomy of Viruses (ICTV) database,
currently 96 families of viruses are described
and the Retroviridae family is one of particu-
lar importance among them. This is due not
only to the unique biological properties and
structure, but also to the fact that retroviruses
cause chronic incurable diseases, which tend
to widespread, such as enzootic bovine leucosis
and bovine immunodeficiency. The causative
agents of these diseases, bovine immunodefi-
ciency virus (BIV) and bovine leukemia virus
(BLV) were isolated in 1969. These agents have
a phylogenetic relationship with similar patho-
gens in humans: human immunodeficiency virus
(HIV) and human T-lymphotropic virus (HTLYV)
and a high degree of genetic homology between
them [1]. Under experimental conditions sheep,
rabbits, pigs and monkeys turned to be sus-
ceptible to the leukemia virus [2]. It is known
that retroviruses are capable of overcoming the
interspecific barrier, including the transition
from animals to humans [3]. Although the
pathogenicity of BLV to humans is not proven,
it is considered as a breast cancer risk factor,
other researchers have a different opinion [4].
BIVand BLV are revealed in the milk and meat
of sick and infected animals, accordingly there
is a possible danger of viral entry to humans
through the consumption of infected foodstuffs.
Moreover, it was found that the infected animals
milk contains the hazardous to human health
metabolites [9].

BIV and BLV, similarly HIV and HTLV,
infect the immune system cells (lymphocytes,
monocytes and macrophages), which is de-
signed to fight them and ensure the organism
homeostasis. The viruses turn the lymphocytes
into the “viral particles cloning factories”. As
aresult, the adaptive capacity of the organism,
specific and non-specific resistance are sharply

lowered, which inevitably leads to the develop-
ment of the pathological process [6].

Enzootic bovine leucosis is one of the most
pressing and urgent problems of livestock
husbandry. The cattle stock with hematologi-
cal malignancies is rather high, especially in
countries with highly developed dairy cattle. It
leads to significant economic loss in connectlion
with reducing quantity and quality of products,
cattle death rates or emergency slaughter of
animals, receiving less young stock, loss of
the breeding value and limited sales of cattle,
additional costs for anti-epizootic preventive
measures, animals’ treatment and milk pas-
teurization [7].

According to the researchers’ data, these
infections are widespread. BLV registered in
Japan from 28.6 to 68.1% in different regions,
in South America from 34 to 50%, in Canada
up to 89%, in USA up to 83.9%, in Brazil to
50%, in Korea from 50 to 86.8%, in Turkey
and Iran 48.3% and 64.7%, respectively [8], in
Chile 29.1%, in Peru and Paraguay 42.3% and
over 50% of samples, respectively, In Bolivia
30% [9], in Argentina from 32.8 to 84% (up to
90.9% by some accounts) [8, 9], in Philippine
4.9-23.1% [10], as well in Bulgaria, Croatia,
Estonia, Latvia, Poland, Romania, Ukraine,
New [8], Lithuania [11]. Enzootic bovine leu-
cosis is spread in many regions of the Russian
Federation [12, 13]. According to the data of the
information-analytical center of the Rosselk-
hoznadzor of the Russian Federation, enzootic
bovine leucosis is the disease with a subclinical
case. Al the present time are 138 affected with
leukemia points in Russia. Moreover, it was
revealed 31256 suffering from leukemia cattle
heads in 2017. This is the highest rate in the
nosological profile of cattle infectious diseases.

Bovine immunodeficiency virus is recorded
in Australia (15.9%) [14], in the USA (21—
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30%) [15], in South Korea (33%) [16], in
Brazil (11.7%) [17], in Zambia (11.4%) [18],
in Turkey (12.3%) [19], in Germany (6.6%),
in Japan (7.5%), in Italy (2.5-5.1%), in India
(24%), as well as in French and Louisiana [1].
On the Russian Federation, such studies are
sporadic. According to some data, infection with
bovine immunodeficiency virus in the Moscow
region constitutes from 11 to 67%, and in the
Stavropol region this figure is 11-33% among
the examined cattle [20, 21].

There are a number of serological tests
that determine viral structural proteins and
glycoproteins. In Russia, according to the
officially approved rules, anti-epizootic mea-
sures against bovine leucosis are based on the
identification and removal of infected with BLV
animals, basing on the data of agar gel im-
munodiffusion test (AGIDT) and hematologic
studies. AGIDT is prescribed for international
animals’ trade, in spite of its relatively low
sensitivity [22]. For the diagnosis of BIV there
are no certified sets and approved instructions.
There is an opinion that polymerase chain re-
action has higher test-sensitivity, specificity
and informative value than other methods for
viruses detecting [12].

Saratov region is an important agricultural
area with developed dairy cattle. According to
official statistics, the enzootic bovine leucosis
infection rate is 9.5%, and there are 9 epizootic
focuses of leukemia in the Saratov region in
2017. Thus, the problem of cattle retrovirus
infection is very relevant at the moment and
requires a specific attention. The purpose of
the research was studding of epizootic situation
of retroviral infection in cattle of the Saratov
region and comparative analysis of standard
serological method (AGIDT) and contemporary
molecular genetic method (PCR) for enzootic
bovine leucosis diagnosis.

Material and methods

Cattle from 5 dairy farms and 299 cows
in private ownership were tested over a five-
year period using AGIDT and PCR. A total,
for analyzing the epizootic situation of retro-
virus infection in cattle, 773 blood samples
from Black-and-White, Holstein, Simmental,
Kazakh White-headed and crossbred cattle of
different districts of the Saratov region were
analyzed (Table 1). FEEVT “Krasnokutsky
Veterinary College” is a structural subdivision
of the Saratov State Vavilov Agrarian Univer-
sity. All the tested samples were divided into

4 groups: | group samples were getting from
3-6 months’ calves; Il group samples were
obtained from 7 18 months” youngstock; Il
group samples — from 1.5-5 years old cattle
and IV group samples — from older 5 years old
animals (Table 2). BLV provirus carriers were
considered the animals, which confirmed their
positive status in PCR twice for 2 weeks.

For comparative analysis of diagnostic
accuracy of serological and molecular genetic
methods for enzootic bovine leucosis diagnosis,
271 cattle blood samples from disadvantaged
by leukemia “Yagodnopolyanskoe” LTD. of
Tatishchev district were studied by standard
serological method (AGIDT) and contemporary
molecular genetic method (PCR) in parallel. All
AGIDT positive samples used for the compara-
tive analysis were confirmed by PCR.

Molecular genetic method. DNA extraction
and purification was performed using the kit of
DNA-Sorb-B (Amplisens, Russia) according to
the manufacturer’s instructions.

The blood samples were analyzed by PCR
method. For amplification of BLV and BIV pro-
viruses DNA, the amplifier T 100 (“Bio-Rad”,
USA) was used.

In the study of enzootic bovine leucosis,
to identify provirus DNA, the “LEUKOS” kit
(InterLabService, Russia) was used according
to the kit instruction.

BlVinfection in cattle was determined us-
ing the PCR mix and buffer solution (“Lytech”
LTD., Russia) with the adding of the primers to
the BIV gag gene (synthesized by JSC “Syntol”,
Russia). The structure of the oligonucleotide
primersis: the forward primer (5’-GTCTTCCCA-
CATCCGTAACATCTCCT-3") and the reverse
primer (5’-CCCCAGGTCCCATCAACATTCAT-
CAG-3"). Samples were initially denatured at
95 °C for 2 min, then amplified by using 45 cy-
clesof 95 °Cfor 20 s, 38 °C for 20 s, and 72 °C for
40 s. A final extension of 1 min at 72 °C was
added at the end of the program to ensure com-
plete amplification of the target region.

Detection of the amplification products was
performed by method of gel electrophoresis in a
2% agarose gel with 0.5 mkg/L ethidium bro-
mide under standard conditions accompanied
by the photographic recording of results using
BioRad ChemiDoc MP equipment (“Bio-Rad”,
USA).

Serological method. For comparative
analysis the statistical data of “Tatishchev
regional veterinary laboratory” LTD. (Saratov
region) were used. Sera were tested for anti-p24
anlibody in AGIDT.
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Results and Discussion

BIV infection in cattle. The test results
revealed that presence of BIV provirus in cattle
varies widely (Table 3). From 79 the I group
animals’ blood samples, 8 (10.1%) showed posi-
tive results, in private ownership only 7.7%, 3
out of 39 calves, were BIV-positive while in
farm herds infection rate was 12.5% (5/40).
Of 139 young stock’ blood samples (II group),
24 (17,3%) were positive and infection rate in

private ownership cattle was less again — 12.8%
(6/47), than in farm herds - 22.5% (18/80). In
ITT group animals’ blood samples BIV carriers
were revealed in 15.4% (39 samples out of 254).
Only 12 examined animals (11.8%) of this group
in private ownership showed positive results.
The infection rate in local herd at the age of
1.5-5 years was averaged 15.4% (39/245) and
varied from 9.4% (8/85) of “Yagodnopolyans-
koe” LTD to 17.7% (2/12) of “Ozernoe” LTD
and 25.0% (5/20) of FEEVT “Krasnokutsky

Table 1
Tested cattle head
The Saratov region . Number of | Cattle age, | Cattle \
district Ownership cattle heads yars gender Cattle breed
Tatishchev district Yag‘)d““LI%yanSkO" 271 0.6-10 | F/M | Black-and-White
Krasnokutsky FEEVT#* “Krasnokutsky 40 48 P Kazakh White-
district Veterinary College” headed
Atkarsky district “Ozernoe” LTD 32 4-8 RKazakh White-
headed
A 6 rf
17 from locale 06 Black-and-White
cattle
15 from 0-6 F
Mar.kso.vsky “Trudovoe” LTD Slovakia and Holstein
district Estonia
72 from Canada 4-7 F .
Holstein
Penza district EPF** “Zarya” 27 1-3 F Simmental
Simmental,
Dukhovnitsky . . . . Black-and-White
district Private ownership 299 0.3-10 F/M and crosshred
cattle
Total 773 X X X

Note: M — masculine, F — feminine, ¥ — Federal Educational Establishment of Vocational Training, ** — Experimental

Production Farm.

Table 2
Blood simples number
. Calttle age group
Ownership 3—6 months 7—18 months 1.5-3 years > ) years
“Yagodnopolyanskoe” Ltd 40 80 89 66
FEEVT “Krasnok:ltsky 3 B 20 20
Veterinary College

“Ozernoe” LLTD - - 12 20
“Trudovoe” LTD:

Locale cattle - - - 17
European cattle - - - 15
Canadian cattle - - 20 92
EPF “Zarya” - 12 15 -
Private ownership 39 47 102 111
Totale 79 139 254 301

Note: “—=7 — studies have not been conducted.
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Table 3
The incidence of viral immunodeficiency in cattle
Calttle age groups
Ownership 3—6 months (I) | 7-18 months (IT) | 1.5-5 years (II1) | > 5 years (IV)
BIV+, No/% BIV+, No/% BIV+, No/% BIV+, No/%
“Yagodnopolyanskoe” Litd. 9/12.5 18/22.5 8/9.4 38/57.6
FEEVT “Krasnokutsk - -
Veterinary College” ' a a 5/25.0 13/65.0
“Ozernoe” LTD - - 2/16.7 12/60.0
“Trudovoe” LTD:
Locale cattle B B B 6/35.3
European cattle — — — 8/953.3
Canadian cattle - - 14/70.0 38/73.1
EPF “Zarya” — — — —
Private ownership 3/1.7 6/12.8 12/11.8 48/43.2
Totale 8/10.1 24/17.3 39/15.4 163/54.1
Note: “—7 — studies have not been conducted.

Veterinary College”. The most commonly BIV-
infected animals occurred among imported from
Canada cattle — 70.0% (14/20). The prevalence
of BIV-provirus in IV cattle group was 54.1%
(163/301) and oscillated between 35.5% (6/17)
in local cattle of satisfactory by leukemia farm
and 73.1% (38/52) in imported from Canada
cattle. In cattle of disadvantaged by leukemia
farms, infection rate was within the order of 60
percent. Less infected animals were detected
among private ownership cattle — 43.2% or
48 out of 111 tested animals. All the 27 blood
samples of EPF “Zarya” were negative. Our
research results correlate with the St Cyr Coats
et al (1994) data, which revealed that the BI'V-
positive cattle are mainly recorded among adult
animals: 29% of cases among cattle of 3-4 years
and 70% among cattle of 7-10 years.

Other researchers’ studies correlate with
our data. In Canada, the highest retrovirus
infection rate was achieved in farm herds (up
to 89%) and in private ownership animals it
was 20.8-37.4%, as well as in Argentina indi-
vidual and herd prevalence levels was scale up
to 32.8% and 84%, respectively, and in Japan
it was 28.6% and 68.1% at the individual and
herd levels, respectively. In Iran retrovirus
infection prevalence rate in herds constituted
64.7%, while in private ownership cattle it was
from 17 to 24.6% [8]. It may be due to closer
contact between farmers’ cattle, the possibility
of iatrogenic spread of infection when carry-
ing out therapeutic and diagnostic activities,
predisposition to disease of highly productive
animals and other factors determined by the
peculiarities of the acquisition, feeding and
housing of animals.

Clinical manifestations of an immunode-
ficiency state were observed in 29.7% of the
examined animals. The most commonly BIV-
infected animals had evidence of mastitis, me-
tritis, placenta retention, respiratory syndromes
and gastrointestinal tract dysfunction, as well as
regional lymphadenitis. It should be noted that
in most cases there was a combined develop-
ment of symptoms, and clinical manifestations
were recurrent. According to [23] data, there
is enough experimental evidence that BIV can
cause the immune system dysfunction in ani-
mals, which makes them vulnerable to secondary
infections. It is explained by the diversity and
not the specificity of the BIV infection clinical
manifestation [1].

BLVinfection in cattle. Results of cattle blood
PCR testing have been summarized in Table 4.
The incidence of enzootic bovine leucosis among
cattle of the Saratov region is sufficiently high.
According to results of IV group animals’ blood
testing, PCR analysis allows to identify the BLV
carrier state in 2 samples out of 17 (11.8%), even
when the AGIDT negative cattle have not shown
the antibodies presence. Among the imported
from America (Canada) and Europe (Slovakia
and Estonia) cattle only a few respondents have
been positively to AGIDT, when conducting
research into a period of quarantine (within
1%), most of the animals were latent carriers of
infection. However, in accordance with the results
of PCR studies the imported cattle of this group,
BLV infection was reviled 33.3% (5 samples
out of 15 in European cattle) and 26.9% (14
samples out of 52 in Canadian cattle). In cattle of
disadvantaged by leukemia farms, BLV-infection
rate was within the order of 70.0 75.0%, while
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among in private ownership cattle BLV provirus
was identified in 42 samples out of 111 (37.8%).
It can be explained by higher resistance of the
cattle, due to both genetic factors and favorable
conditions of livestock feeding, maintenance and
operation. The infection rate of I11 group animals
was slightly below. BLV carriers were detected in
9 out of 25 Canadian cows (25.0%) and 27 out of
102 in local private ownership cattle (26.5%).
The BLV prevalence of disadvantaged by leukemia
herds varies between 40.0% (6/15) in cattle
of EPF “Zarya” and 66.7% (8/12) in cattle of
“Ozernoe” LTD. In cattle of “Yagodnopolyanskoe”
LTD 38 samples out of 85 (44.7%) and 65.0%
tested samples (13/20) of FEEVT “Krasnokutsky
Veterinary College” were positive. The infection
rate in herd of 7-18 months varied from 50.0%
(40/80) in “Yagodnopolyanskoe” LTD to 33.3%
(4/12) in EPF “Zarya”. From 47 of private
ownership animals of this group, 8 (17.0%)
showed positive results. In I group only 10.3%,
4 out of 39 calves, were BLV-positive while in
farm herds infection rate was 32.5% (13/40).
Thus, according to our data, the most commonly
BLV-infected animals occurred among cattle aged
9—10years —47.2% (142/301). The BLV-infected
animals among cattle at the age of 1.5-5 years and
7-18 months were revealed in 38.2% (97/254)
and 37.4% (52/139) of cases, respectively. The
least infected were calves aged 3-6 months —
21.5% (17/79).

Our research results reveal that enzootic
bovine leucosis is widespread among the farms
livestock of the Saratov region, and BLV serop-
revalence ralesin cattle are generally lower than
PCR analysis data. A number of researchers are

also noted the discrepancy between the results
of AGIDT and PCR analysis [12].

Retrovirus coinfection in cattle. As it
follows from the data of Table 5, coinfection
with both retroviruses were detected in 10.0%
of 3 6 months’ herd calves (4/40) and in only
9.1% (2/39) of private ownership calves, on
the average it was 7.6% (6/79). Among the
IT group cattle coinfection was identified in
21.5% (17/80) and 10.6% (5/47) of cases in
herd and private ownership, respectively, and
on the average it was 15.8% (22/139). In 111
group animals’ blood samples BLV-BIV carriers
were revealed in 11.4% (28 samples out of 254).
Eleven examined animals out of 102 (10.8%)
of this group, in private ownership, showed
positive results. And the infection rate in local
herd of I1T group varied from 9.4% (8/85) in
“Yagodnopolyanskoe” LTD to 20.0% (4/20) in
FEEVT “Krasnokutsky Veterinary College” as
well as in Canadian cattle. In “Ozernoe” LTD
it was 16.6% (2/12). The most commonly
BLV-BIV coinfected animals occurred among
IV group of cattle — 40.5% (122/301). The
prevalence both of BLV and BIV proviruses in
cattle of disadvantaged by leukemia farms was
65.0, 57.6 and 50% in FEEVT “Krasnokutsky
Veterinary College” (13/20), in “Yagodnop-
olyanskoe” LLTD (38/66) and in “Ozernoe”
LTD (10/20), respectively. In imported from
Canada and Europa cattle it was 25.0% (13/52)
and 26.7% (4/15), respectively. In local cattle
of satisfactory by leukemia farm the infection
rate was 11.8% (2/17). Forty-two out of 111
samples (37.8) of cattle in private ownership
showed both BIVand BLV proviruses presence.

Table 4

The incidence of enzootic bovine leucosis in cattle

Cattle age groups
Ownership 3—6 months (I) | 7-18 months (II) | 1.5-5years (III) | > 5 years (IV)
BLV+, No/% BLV+, No/% BILV+, No/% BLV+, No/%
“Yagodnopolyanskoe” Ltd. 13/32.5 40/50.0 38/44.7 90/75.8
FEEVT “Krasnokutsk -
Veterinary College” Y B B 13/65.0 15/75.0
“Ozernoe” LTD — — 8/66.7 14/70.0
“Trudovoe” LTD:
Locale cattle - - B 2/11.8
European cattle - - - 5/33.3
Canadian cattle - - 9/25.0 14/26.9
EPF “Zarya” - 4/33.3 6,/40.0 -
Private ownership 4/10.3 §/17.0 27/26.5 42/37.8
Totale 17/21.5 92/37.4 97/38.2 142/47.2

Note: “=7 — studies have nol been conducted.

121

Teopernyeckas u npuraagnas sroxorns Ne3, 2018




COINAJIBHAA 9ROJIOT'NA

122

Table 5
The incidence of retrovirus coinfection in cattle
Cattle age groups
Ownership 3]36L$2%‘3}$+(1) 7—18 months (IT) 15]375\7}73;?](511) >B5L§\rlef]rgsI$:7)
No/% * | BLV+BIV+, No/% No/% ’ No/% ’
“Yagodnopolyanskoe” Litd. 4/10.0 17/21.3 8/9.4 38/57.6
FEEVT “Krasnokutsk
Veterinary College” ' a a 4/20.0 13/65.0
“Ozernoe” LTD - - 2/16.6 10/50.0
“Trudovoe” LTD:
Locale cattle - - - 2/11.8
European cattle - - - 4/26.7
Canadian cattle — — 4/20.0 153/25.0
EPF “Zarya” — — — —
Private ownership 2/5.1 9/10.6 11/10.8 42/37.8
Totale 6/7.6 22/15.8 28/11.4 122/40.5
Note: “—=7 — studies have not been conducted.
Table 6
The diagnostic accuracy of AGIDT and PCR
Tested AGIDT PCR
Groups of animals samples, Positive samples Positive samples
No No % No %
Calves aged 6-8 months (T) 40 2 9.0 13 32.5
Heifers aged 9-12 months (II) 40 6 15.0 19 47.5
Heifers aged 13—18 months (I1T) 40 7 17.5 21 92.5
Heifers in milk (IV) 40 9 22.5 14 35.0
Cow aged 3-5 years (V) 40 8 20.0 23 27.5
Cow aged 6-10 years (VI) 63 " 17.5 20 79.4
Yearling bulls (VII) ) - 0.0 1 20.0
Stud bulls (VIII) 3 - 0.0 - 0.0
Totale 271 43 16 141 92

Note: “—7 — studies have not been conducted.

Our data are comparable with the results of
both domestic and foreign researchers, which
showed, that in Stavropol region coinfection was
recorded in 33.1% of the retroviruses infected
cattle [21], and in England in 43% of cases bovine
immunodeficiency was associated with bovine
leukemia [15]. In our opinion, a high level of
retroviral coinfection indicates that the immu-
nodeficiency virus can occur resulting in trans-
placental animals, weakens the immune system
and promotes infection of cattle leukemia virus.

The diagnostic accuracy of AGIDT and PCR
for enzootic bovine leucosis diagnosis. A further
stage of our research was to compare the effective-
ness of the classical serological method (AGIDT)
and modern molecular genetic methods (PCR)
for detection of bovine leukemia virus. For this
purpose, 271 blood samples of cattle blood were

studied simultaneously using AGIDT and PCR
methods. To identify charactleristic trends, blood
samples were obtained from animals of different
ageand gender groups (Table 6). Itis known that
cloistral antibodies are founded in the calves’
blood, moreover there is a report, that the use
of same brand of BLV antibody-positive colos-
trum replacers may also lead to false-positive
serological diagnostics [24]. Consequently, for
the comparative analysis, we used samples from
animals older than 6 months. Serological and
PCR tests results, when considered in all tested
cattle (n = 271), indicated that positive results
(presence of antileukemic antibodies) were
observed in 16% of samples using AGIDT with
the blood serum of cattle, and the presence of
provirus DNA was detected in 52% of animals by
PCR. For comparative analysis, only confirmed
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by AGIDT in the PCR the results were used. The
PCR test results were significantly different from
serological test results, but in different groups
it was expressed to varying degrees. The results
of AGIDT with 40 sera of I group calves showed
the antibodies presence in 2 samples (5.0%),
while PCR analysis reviled the provirus pres-
encein 13 samples (32.5%). Similar results were
recorded in VI animals’ group: the proportion of
revealed by PCR positive animals increased to
90 out of 63 (79.4%), when by AGIDT method
it only was 11 out of 63 (17.5%). Our data cor-
relates with Jacobs et al. results, which show
the higher efficacy of PCR for early diagnosis
of enzootic leucosis in calves and detection of
BLV-infection in cows older than 8 years [25].
It can be caused by lack diagnostic antibodies
titers in both young and old cattle [22], as well
as a high level of retrovirus coinfection [1].
The BLV-antibodies prevalence, determining
with AGIDT, in I1, TIT and V groups of animals
oscillated between 15.0% (6/40), 17.5% (7/40)
and 20.0% (8/40), respectively. The PCR study
allowed to identify in these groups an additional
13, 14 and 15 animals, which increased the
positive samples number to 47.5%, 52.5% and
97.5%, respectively. In IV animals’ group the
diagnostic results were the most comparable:
seroprevalence level was 22.5% (9/40) and
provirus carriage was 35.0% (14/40). Among
bulls only 1out of 5 stud bulls showed a PCR
positive result (20.0%). There were no seroposi-
tive bulls among animals of VII and VIII groups.
Our results show that it is essential to conduct a
screening study among the calves and old cattle
using both PCR and AGIDT. It allows to identify
as early stages of BLV-infection in cattle, and
animals with reduced immune reactivity. In
all, PCR studies allowed to identify 36% more
infected animals than AGIDT. Parallel studies
revealed an additional 70 infected cattle heads.
Thus, PCR diagnostic efficacy is 1.63 times
higher than that of AGIDT.

Conclusions

Thus, our findings revealed a high preva-
lence of retroviral infections among cattle in the
Saratov region, especially in farm herds. The
BIV and BLV infection rates increase with the
animals age 5.5 and 2.2 times, respectively. BIV
and BLVare revealed in farmers” animals 1.5 and
1.7 times, respectively, frequently than in private
ownership cattle. Significant epizootic feature
of retroviral infections in cattle in the Saratov
region is a high level of retroviral coinfection.

An important role in the spread of retroviral
infections belongs to imported livestock. Despite
the lack of specific clinical signs, it is possible to
ascertain the presence of signs of reducing the
overall resistance in BIV-infected cattle. The fre-
quency of development of clinical complications
of BIV infection correlates with increasing age
of the animals. Diagnostic efficiency of AGIDT
in comparison to PCR is 30.8%. Our studies
data allows us to recommend the PCR assay as
a method of screening studies for BLV-infection
diagnosis along with AGRIT, especially when
the imported cattle are quarantined at the place
of keeping. It is not desirable to be limited to only
one method of diagnosis.
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A. A. LINPOKUX, 10. A. 3JIOBUHA, WU. I. LUUPOKUNX
BUOAErPAAALINS PACTUTENIbHBIX OTXOA40B U NONYYEHUE NMNOAOBbIX TEN
NPU KYJIb.TUBUPOBAHUU EXKXOBUKA TrPEBEHYATOrO (HERICIUM ERINACEUS), C. 86

Puc. 1. HaOntogaembie B MUIie T MUKpOCKonmueckme cTpyrTypol Hericium erinaceum: 1 — npsisen (I1p),
nommmnopossie cerntel ([lne); 2 — 6macrocmopst (Be); 3 — xmamupocmopsr (Xic); 4 — aprpocmopst (Apc)
Fig. 1. Microscopic structures of Hericium erinaceum observed in the mycelium: 1 — buckles (Ilp), dolipore
septa ([lmc); 2 — blastospores (Bc); 3 — chlamydospores (Xic); 4 — arthrospores (Apc)
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Pue. 2. [Ilunavuka xononusamuu cyberpara mutiesnuem H. erinaceus. Bapuanter: 1) ommnkn 50 06.%:
cooma 20 06.%; 2) ormarm 50 06.%:3epro 10 06.%:comoma 40 06.%; 3) onmaru 20 06.%:3epmo 20
006.%:conoma 60 06.%; 4) onmaku 10 06.%: 3epro 30 06.%: conoma 60 06.%

Fig. 2. Dynamics of colonization of the substrate by the mycelium of H. erinaceus. Variants: 1) sawdust
90% vol.: straw 50% vol.; 2) sawdust 50 vol.%: grain 10 vol.%: straw 40 vol.%; 3) sawdust 20% by volume:
grain 20% by volume: straw 60% by volume; 4) sawdust 10 vol.%: grain 30 vol.%: straw 60 vol.%
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