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SUMMARY

Within the framework of the Rosselkhoznadzor measures aimed at control of highly dangerous diseases and development of timely recommendations for disease
prevention and control, 36,986 serum samples to be tested for the presence of avian influenza virus antibodies and 30,325 serum samples to be tested for the pres-
ence of Newcastle disease virus antibodies were submitted to the FGBI“ARRIAH" Reference Laboratory for Avian Viral Diseases in 2020. The samples were collected
from domestic, wild and synanthropic birds in 60 Subjects of the Russian Federation. As a result of the laboratory diagnosis, antibodies against type A influenza
virus were found in vaccinated chickens from two poultry farms in the Primorsky Krai. Typing of sample sera using hemagglutination inhibition test showed that the
detected antibodies were specific to the haemagglutinin subtype of the vaccine antigen (A/H9). Antibodies to the H9 subtype avian influenza virus were detected
in sera of non-vaccinated geese from two poultry farms in the Kurgan Oblast and from one poultry farm in the Republic of Bashkortostan. As for the backyards
where scheduled vaccination against avian influenza A/H5 is carried out, a low level of immunity was seen in the Republics of Adygea and Chechnya (0 and 15%,
respectively), while a high immunity level was observed in the Rostov Oblast (74%). High seroprevalence of Newcastle disease virus was found in adult poultry in
indoor industrial farms, which was associated with mass vaccination against the disease. In broiler chickens, post-vaccination antibodies were observed, on average,
in 44% of the tested sera samples. The antibodies against Newcastle disease virus and avian influenza virus subtype H5 detected in wild and synanthropic birds
indicate the circulation of these viruses in the Russian Federation. The insufficient level of post-vaccination antibodies suggests that the risk of epidemic among
poultry in industrial poultry farms and backyards remains.
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PE3IOME

B pamkax peanu3auuu meponpuaTuii Poccenbxo3Ha3opa ¢ Liebo 0CyLLECTBNEHNA KOHTPONA 32 0C060 onacHbIMU GoNne3HAMI U ANA (BOEBPEMEHHOI Bbipa-
60TKM pekomeHzaLwil no npodunakTuke 1 bopbbe ¢ HUMK B pedepeHTHyt0 nabopatoputo BUpYcHbIX 6onesteit nuy OTBY «BHUU3X» B TeueHne 2020 . 6bino
[0CTaBeHo 36 986 npo6 CbIBOPOTKI KPOBM ANA UCCEA0BAHNA HA HaNYMe aHTUTEN K BUpYCY rpunna ntiy u 30 325 npob — Ha HanNuMe aHTUTEN K BUPYCY Hblo-
kacnckoii 6onesHu. Mpobbl b1 0T06paHbI 0T JOMALLHNX, ANKUX 1 CUHAHTPOMHBIX MTUL U3 60 cy6bekToB Poccuiickoii Desepauyn. B pe3ynbrate nabopatopHblx
ICCNe0BaHMIl aHTUTENa K BUPYCY rpunna Tuna A 6binin 06HapyeHbl y BaKLMHNPOBAHHBIX Kyp U3 BYX NTULEBOAYECKIX NPeAnpuATHil [pumopckoro kpas.
[Tpu TMNMpOBaHMN NP6 CbIBOPOTKIA KPOBY B PeaKLM TOPMOXEHNUA FeMarToTUHALIMY YCTAHOBMAM, UTO BbIABNEHHbIE aHTUTENA COOTBETCTBOBANM BAKLMHHOMY
aHTUreHy no noaTuny remarrniotuinHa (A/H9). Antutena k Bupycy rpunna nrvy nogruna HI 6binu 06Hapy»xeHbl B CbIBOPOTKAX KPOBY OT HeBAKLMHUPOBAHHDBIX
ryceit ¢ aByx ntuuedabpuk KypraHckoit obnactu v ogHoil nruuedabpuku Pecnybnuku bawwkoprocta. B anuHbix noAcobHbIX X03AiCTBaX rpaaaH, rae npoBo-
ANTCA NNaHoBaA BaKLuHonpodunaktuka rpunna nuy A/HS, HU3KNi ypoBeHb UMMYHHUTeTa ycTaHoBneH B Pecnybnuke Apbires u Yeuenckoid Pecnybnuke (0n 15%
C00TBETCTBEHHO) 11 BbICOKMI YpOBeHb — B PocToBCKOIA 06nacTu (74%). Bbicokuii ypoBeHb aHTUTeN K BUPYCY HbIOKACACKOIl 60N1e3HN ObiN yCTaHOBAEH Y B3POCNO
MTULbI B NPOMBILLAEHHbIX X03AICTBAX 33KPITOT0 TUMA, YTO (BA3AHO C MACCOBOI BaKLMHaLMel MPOTUB AaHHOTO 3a60neBaHuA. Y LbInnAT-6poiinepos oTMeyanu
Hanuume NOCTBAKLMHANBHBIX aHTUTEN B CpeiHeM B 44% MccneloBaHHbIX NP6 CbIBOPOTKM KPOBY. BbiABNEHHbIe aHTUTENa K BUPYCaM HbIOKACICKoiA 6onesHu
1 rpunny nTuy noaTuna H5 cpean AKX 1 CUHAHTPOMHBIX NTIL CBUAETENbCTBYHOT O LIMPKYNALMM JaHHbBIX BUPYCOB Ha TeppuTopuy Poccuiickoil Oepepavum.
HenoctatouHblii ypoBeHb NOCTBAKLMHANBHBIX aHTUTEN YKa3bIBAeT Ha COXPaHEeHNe PUCKA BO3HIKHOBEHINA MM300THIA Cpeam JOMALLHMX NTUL, NPOMbILLEHHbIX
MTULEBOAYECKIX NPEANPUATHIA U IMYHBIX NOACOOHbIX X03ANCTB.

KnioueBbie cnoBa: MOHUTOPUHT, Tpynn NTUL, HbOKaCNCKaA 60ﬂe3Hb, CbIBOPOTKMN KPOBW, aHTUTENA, PeaKLNA TOPMOKEHUA remarrnioTuHalum, Mmmyuod)ep-
MEHTHBIV aHann3

Bnarop.apuotm: PaboTa BbINOSHEHA 3a CYeT BHOKETHBIX (peacTB npu npoBeAeHNN rocyiapCTBEHHOM0 AMU300TONIOMMYECKOTO MOHUTOPUHTA.
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rpunna NTUL 1 Hblokacnckoi 6onesnu Ha Tepputopum Poccuitckoit Oegepaumn B 2020 1. Bemepunapus cezodns. 2022; 11 (2): 142-148. DOI: 10.29326/2304-
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INTRODUCTION

Avian influenza and Newcastle disease are the most sig-
nificant, from both epidemic and economic perspective,
avian diseases that cause huge damage to poultry farming
worldwide [1-5].

Avian influenza (Al) is induced by type A influenza vi-
rus belonging to the family Orthomyxoviridae. It is a seg-
mented RNA virus that is classified into 18 hemagglutina-
ting (H1-H18) and 11 neuraminidase (N1-N11) subtypes
based on the antigenic difference of two surface glycopro-
teins [6]. Avian influenza virus (AlV) is an important zoono-
tic pathogen resulting in mass death of affected birds and
causing serious damage to industrial poultry farming and
small-scale farms [7-10]. Serious diseases were most fre-
quently caused by AlV belonging to subtypes H5 and H7.

In 2020 the World Animal Health Organization received
notifications on outbreaks of highly pathogenic avian in-
fluenza (HPAI) from 36 countries around the world. The
disease was most often registered in Europe. There were
484 notifications of outbreaks in poultry and 618 notifi-
cations of outbreaks among wild birds. The vast major-
ity of the disease cases were caused by HPAI virus sub-
type H5N8. However, outbreaks caused by HPAI virus of
subtypes H5N1 and H5N5 among poultry and HPAI virus of
subtypes H5N3 and H5N5 among wild birds were also re-
ported. No distinct prevalence of HPAI subtype H5N8 was

observed in Asia. There were 228 outbreaks among poultry
caused by various variations of HPAI virus subtype H5 (N1,
N2, N5, N6, N8), and 68 outbreaks among wild birds caused
by HPAI virus subtypes H5N1, H5N6 and H5N8. HPAI sub-
type H5N8 outbreaks among poultry were also recorded
in South Africa. Notifications on HPAI subtype H7 reported
in poultry were received from Australia and the USA [11].

Highly pathogenic AIV H5N8 was first detected in indus-
trial poultry in Chinain 2010 [12]. In July 2020 an outbreak
caused by HPAI virus subtype H5N8 was also reported
among wild birds in the Russian Federation. Since August,
HPAI virus subtype H5N8 infection started to be registered
in Russia among domestic birds both in poultry holdings
and in small-scale poultry farms. The most frequent out-
break notifications were received from the Subjects of the
Russian Federation bordering on Kazakhstan (the Omsk,
Tyumen, Kurgan and Chelyabinsk Oblasts) [13]. Besides,
single outbreaks were reported in the Volga, Southern,
North Caucasian and Central Federal Districts.

Newcastle disease (ND) is an avian viral disease char-
acterized by pneumonia, encephalitis and multifocal
hemorrhages of internal organs. The causative agent is an
RNA-virus belonging to the family Paramyxoviridae. The
ND virus is potentially contagious for most avian species,
and it often causes mortality of susceptible domestic birds
(mainly gallinaceous species) [14]. At least four panzootics
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Table 1
Detection of antibodies to NDV in chicken sera submitted from industrial poultry farms, using ELISA and HI test

Parent flock, Parent flock, Broiler chickens
up to 100 days old over 100 days old
Federal District

number of positives / number number of positives / number number of positives / number
total number of samples of p/f total number of samples of p/f total number of samples of p/f

Central 392/868 n 4,226/4,365 29 288/935 7
Northwestern 574/924 9 530/531 8 233/1165 3
Southern 241/410 6 1,649/1,696 11 219/630 3
North Caucasian 283/450 3 196/200 1 260/320 4
Volga 509/675 7 3,114/3,314 35 1,272/2,302 18
Ural 39/136 2 382/382 9 110/174 7
Siberian 193/370 7 1,097/1,185 18 243/527 7
Far Eastern 208/250 3 882/1,035 7 197/350 4
p/f - poultry farm.
were recognized [15], negatively affecting not only the MATERIALS AND METHODS

economy as a whole, but also human welfare due to food
supply reduction [16].

According to the veterinary services of the Subjects of
the Russian Federation, ND outbreaks were recorded in the
Republic of Ingushetia, in the Vladimir and Kursk Oblasts
(11 infected settlements) in 2020 [17].

The necessity of avian influenza and Newcastle disease
monitoring studies is determined by the risk of introduc-
tion of new virus strains into the country, the risk of patho-
gen introduction into commercial poultry farms, the emer-
gence of epidemics that lead to great economic losses [18].

The aim of the work was to conduct seromonitoring
studies among domestic, wild and synanthropic birds
within the framework of the Rosselkhoznadzor measures
aimed at control of highly dangerous diseases and timely
development of recommendations for avian influenza and
Newcastle disease prevention and control.
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Fig. 1. Intensity of post-vaccination immunity to the ND virus in chickens
from industrial poultry farms

Test samples. Bird sera submitted by the Rosselkhoz-
nadzor Territorial Administrations to the FGBI “ARRIAH"
in 2020 were tested.

Test kits and reagents:

- Single serum dilution ELISA kit for detection of anti-
bodies to avian influenza virus (FGBI “ARRIAH");

- Single serum dilution ELISA kit for detection of anti-
bodies to Newcastle disease virus (FGBI“ARRIAH");

- Hl test kit for detection of antibodies to avian influenza
virus subtype H5 (FGBI“ARRIAH");

- Hl test kit for detection of antibodies to avian influenza
virus subtype H9 (FGBI“ARRIAH");

- HI test kit for detection of antibodies to Newcastle di-
sease virus (FGBI “ARRIAH");

- reference antigens of Al virus subtypes H5, H7 and H9
and corresponding positive sera produced by IZSVe (ltaly);

- reference antigens of Al virus subtypes H5, H7 and H9
and corresponding positive sera produced by GD (Nether-
lands).

All tests were carried out using commercial ELISA kits
according to the manufacturer’s instructions. The hem-
agglutination inhibition assay (HI assay) using reference
components was carried out in accordance with the “Me-
thodical Guidelines for Hl identification of avian influenza
and Newcastle disease viruses”'.

Treatment of test sera samples. To remove the thermola-
bile inhibitors, all samples were inactivated in a water bath
for 30 minutes at 56 °C.

RESULTS AND DISCUSSION

Pursuant to Rosselkhoznadzor Order No. 1423 of
December 25, 2019 “On laboratory testing within the
Rosselkhoznadzor activities for ensuring compliance
with the World Trade Organization (WTO) Sanitary and

' MG 27-16 Methodical Guidelines for HI identification of avian influenza
and Newcastle disease viruses: approved by the Rosselkhoznadzor on
June 06, 2016. Vladimir: FGBI“ARRIAH". 2016. 14 p.
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Phytosanitary (SPS) Agreement requirements upon Russia’s
accession to the WTO for 2020’ 30,325 sera samples collec-
ted from poultry, wild and synanthropic birds were tested
for the presence of antibodies to the Newcastle disease vi-
rus. The samples were received from 60 Subjects of the Rus-
sian Federation. The chicken sera were tested using ELISA
and HI assay. Serum samples of other species of domestic,
wild and synanthropic birds were tested using HI assay.

4,083 serum samples from young chickens under the
age of 100 days obtained from 24 Subjects of the Russian
Federation were tested. The minimum percentage of se-
ropositive young poultry from commercial and parent
stock was in the Urals Federal District, and the maximum
percentage was in the Far Eastern Federal District. On ave-
rage, in the Russian Federation, the immunity level for this
group was low and amounted to 60%. Such a low percen-
tage can be explained by the fact that the sera were collec-
ted from birds of various ages (1-100 days), and vaccina-
tion schemes used in poultry farms do not always provide
a sufficient level of antibodies by the time of sampling.

12,708 serum samples obtained from adult commer-
cial poultry in 44 Subjects of the Russian Federation were
tested. The maximum percentage of seropositive birds was
observed in the Urals Federal District (100%), and the mini-
mum —in the Far Eastern (85%) Federal District. Test results
for sera taken from adult commercial poultry in all Federal
Districts of the Russian Federation showed persistent and
intense immunity (on average 95%).

Tests were conducted for 6,403 serum samples ob-
tained from broiler chickens in 28 Subjects of the Russian
Federation. The minimum percentage of seropositive
broilers was observed in the Northwestern Federal District,
and the maximum - in the North Caucasian Federal Dis-
trict. On average, in the Russian Federation the immunity
level for this group was 44%. A low average percentage
of positive samples in broiler chicken can be explained by
the fact that farms used vaccination schemes that did not
allow development of sufficient post-vaccination antibody
levels by the time of blood sampling.

The test results are presented in Figure 1 and Table 1.

1,086 serum samples of turkeys, geese and ducks ob-
tained from industrial poultry farms of the Northwestern,
North Caucasian, Volga, Urals and Siberian Federal Districts
were tested (Fig. 2). The intensity of the immune response
exceeding 80% was observed in turkeys in three poultry
farms located in the Udmurtia Republic (100%), Oren-
burg (84%) and Tyumen (83%) Oblasts. The percentage of
seropositive birds from the Stavropol Krai, the Republic of
Mordovia, Leningrad, Samara and Omsk Oblasts was low
and ranged from 0 to 45%.

The low average percentages of seropositive birds
among geese (60%) and ducks (32%) can be explained
by the fact that not all poultry farms carry out vaccina-
tion against the ND virus (according to the accompanying
documentation).

In 2020, within monitoring studies to detect antibo-
dies to the ND virus, 5,658 samples of poultry sera were
received from backyards and small-scale farms: chickens,
geese, ducks, turkeys, quails and guinea fowl. Antibodies
to the ND virus were found only in the blood of chickens,
geese, quails and turkeys (Table 2).

In 2020, 26,357 samples of chicken sera delivered from
180 industrial poultry farms of the Russian Federation were
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Fig. 2. Detection of antibodies against NDV in turkey, goose and duck sera
submitted from industrial poultry farms

Table 2
Detection of antibodies to NDV in poultry sera submitted from backyards

and small-scale farms
Number of positives / total number of samples

Federal District

Central 191/560 0/10 - -
Northwestern 28/119 - - -
Southern 471/1,588 0/12 3/15 0/10
North Caucasian 674/959 - 50/50 -
Volga 104/203 6/45 12/25 1/5
Urals 24/140 0/39 - -
Siberian 82/336 3 13 -
Far Eastern 583/1,116 0/4 225/292 -
“—"no samples were submitted for testing.
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Fig. 3. Detection of antibodies to AlV in chicken sera submitted from
industrial poultry farms

examined for the presence of antibodies to the Al virus.
Four positive samples from Primorsky Krai were detected.
As the data in accompanying documents show, the anti-
bodies were induced afterimmunization with the vaccine
against Al subtype H9. No antibodies to avian influenza
virus were found in other samples (Fig. 3).
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Fig. 4. Detection of antibodies to H5 and H9 AlV in turkey, goose and duck
sera submitted from industrial poultry farms

146

The FGBI“ARRIAH" received 1,528 serum samples from
ducks, geese and turkeys from the Northwestern, North
Caucasian, Volga, Urals and Siberian Federal Districts. All
samples were HI tested for the presence of antibodies to
the Al virus subtypes H5, H7 and H9. Antibodies to the Al
virus subtype H7 were not detected in all tested samples.
No antibodies to the Al virus subtypes H5 and H9 were
detected in the sera of turkeys and ducks.

Antibodies to the Al subtype H5 virus were found in the
sera of geese received from a poultry farm located in the
Kurgan Oblast. According to the data available in the ac-
companying documentation, the poultry were immunized

Table 4

Table 3
Detection of antibodies against H5 AIV in poultry sera submitted
from backyards and small-scale farms

Number of positives/total number of samples

Federal District

Central 0/2,334 -
Northwestern 0/119 -
Southern 53712122 3/20
North Caucasian 63/959 -
Volga 0/245 0/5
Urals 0/140 -
Siberian 0/336 -
Far Eastern 0/1,642 -

u_n

no sera were submitted for testing.

with a vaccine against Al subtype H5. Antibodies to the Al

virus of the H9 subtype were found in sera of geese deli-
vered from two poultry farms of the Kurgan Oblast and one

poultry farm in the Republic of Bashkortostan. Vaccination

against Al subtype H9 virus on these poultry farms was not

stated in the accompanying documentation (Fig. 4).

In 2020 8,704 bird serum samples from backyards and
small-scale farms were delivered for monitoring studies
to be tested for antibodies to the Al subtype H5 virus. The
sera were obtained from chickens, geese, ducks, turkeys,
quails and guinea fowls (Table 3). Antibodies to the AIV
were found only in chicken and quail sera. According to

Detection of antibodies against Al and ND viruses in sera of wild and synanthropic birds using HI test

Federal District

The number of positives/
Bird species total number of samples

synanthropic birds 0/10 0/20 0/20 0/20
Central
wild birds 0/25 0/25 0/25 0/25
wild ducks 5/120 5/120 0/120 0/120
crows 4/4 0/4 0/4 0/4
Northwestern seagulls 0/16 0/16 0/16 0/16
wild geese 0/4 0/4 0/4 0/4
pigeons 10/10 0/10 0/10 0/10
Volga pigeons 66/80 0/80 0/80 0/80
pigeons 35/85 0/85 0/85 0/85
de‘”“;)‘fe da"d wild 025 0/25 0/25 0/25
Siberian iras
mallard duck 0/3 0/3 0/3 0/3
wild ducks 0/5 0/5 0/5 0/5
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I - antibodies to the ND virus were detected
I - antibodies to the Al (H9) virus have been detected
I - antibodies to ND and Al (H5) viruses were detected
- subjects of the Russian Federation that provided samples for testing

Fig. 5. RF Subjects where antibodies against Al and ND viruses were detected
in non-vaccinated commercial, wild and synanthropic birds in 2020

the accompanying documentation, vaccination of chi-
ckens against the Al subtype H5 virus was carried out in the
Republic of Adygea, the Rostov Oblast and the Chechnya
Republic (immunity level in these Subjects of the Russian
Federation was 0; 74 and 15%, respectively). Vaccination
of quails was carried out only in the Astrakhan Oblast (the
percentage of seropositive sera was 30%). No antibodies
to the Al subtype H5 virus were detected in the sera from
unvaccinated birds.

Many species of wild and synanthropic birds are natural
reservoirs of Al and ND pathogens, therefore, monitoring
the epidemic situation among birds of this group helps to
predict and control the diseases.

In 2020 the FGBI”ARRIAH" received 397 serum samples
of wild and synanthropic birds from 9 Subjects of the Rus-
sian Federation to be tested for avian influenza. All sera
were tested for the presence of antibodies to the Al virus
subtypes H5, H7, H9. Based on test results antibodies to
the Al subtype H5 virus were detected in 5 wild ducks from
the Vologda Oblast. Antibodies to the AlV subtypes H7 and
H9 were not detected.

387 serum samples from wild and synanthropic birds
were tested for the presence of antibodies to the ND virus.
Antibodies to the ND virus were found in 111 sera from
pigeons delivered from the Murmansk Oblast, the Kras-
noyarsk Krai and the Republic of Mordovia. Antibodies to
the ND virus were also detected in sera from wild ducks
and crows from the Vologda Oblast (Table 4). The circula-
tion of the ND agent among synanthropic birds, that were,
for most part, sampled near poultry farms, indicates a high
risk of infection entry in flocks of farmed birds.

Figure 5 shows the location of the Subjects of the Rus-
sian Federation, where antibodies to Al and ND viruses
were detected in blood sera from unvaccinated commer-
cial, wild and synanthropic birds.

CONCLUSION

Based on monitoring results conducted in 2020, the
conclusion can be made on the circulation of avian in-
fluenza A/H5 and Newcastle disease viruses among wild
and synanthropic birds, as well as avian influenza A/H9
virus among domestic birds in the territory of the Russian

Federation. In the future, outbreaks of Newcastle disease
and highly pathogenic influenza may occur among birds
in the wild population, which also causes a high risk of
infection of the above diseases in poultry farms with a low
biocontainment safety. Therefore, it is very important to
conduct timely monitoring studies to detect the entry of
the pathogen and the spread of highly pathogenic influ-
enza and Newcastle disease in wild and synanthropic bird
populations, as well as to assess the level of post-vaccina-
tion antibodies among domestic birds in order to carry out
adequate anti-epidemic and preventive measures.
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