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SUMMARY

The results of the scientific expedition to Tere Khol and Uvs Nuur Lakes in the Republic of Tyva with the purpose of active monitoring of highly dangerous diseases
in wild migratory waterfowl and epidemic analysis of these biotope water areas are presented in the paper. The Uvs Nuur Lake is a kind of an indicator for avian
influenza introduction to the Russian Federation, because this is the resting and nesting area for many migratory wild birds during the period of mass migrations
from Central and South-East Asian countries. In the process of active monitoring the complete autopsy of bird carcasses with description of organs and systems
and sampling for laboratory diagnostics were performed. Droppings (pooled samples), parts of internal organs from dead and shot birds, blood (if possible) served
as biological and pathological material for testing. While sampling, species were identified using an ornithological guide. The autopsy of dead waterfowl and birds
shot for diagnostic purposes demonstrated a high worm burden of nematodes and cestodes. Two samples from European herring qulls were positive for avian
influenza type A virus genome and subtype H13N6 was identified in one of them. Avian paramyxovirus serotype 1 (APMV-1), the agent of Newcastle disease, was
found in one sample from qulls. The lakes of the Republic of Tyva are the most significant sites for sampling of biological material from wild birds, as the primary
detection of highly pathogenic avian influenza virus in this territory is a serious signal of potential further virus spread and a precursor to a probable epizooty.
Notwithstanding the ahsence of AIV very virulent isolate detections in wild bird populations the middle term prognosis for 2020 can be designated as cautious,
as the avian influenza epidemic situation is deteriorating globally, especially in the European countries, and the threat of the virus introduction to the Russian
territory with migratory birds still exists.

Key words: avian influenza, wild migratory bird, lake, epizooty, invasion, parasitic disease.
Acknowledgements: The mission was financed within the research program implemented under the IAEA contract 22555/R0.

For citation: Volkov M. S., Irza V. N., Varkentin A. V., Rogolyov S. V., Andriyasov A. V. Results of scientific expedition to natural biotopes of the Republic of Tyva
in 2019 with the purpose of infectious disease monitoring in wild bird populations. Veterinary Science Today. 2020; 2 (33): 83—88. DOI: 10.29326/2304-196X-
2020-2-33-83-88.

Conflict of interest. The authors declare no conflict of interest.

For correspondence: Mikhail S. Volkov, Candidate of Science (Veterinary Medicine), Head of Laboratory for Epizootology and Monitoring, FGBI“ARRIAH’, 600901,
Russia, Vladimir, Yur'evets, e-mail: volkov_ms@arriah.ru.

Y[IK619:616.98:578.832.1:616-076

Pe3ynbratbl Hay4YHOI JKCNeaULAN B TPUPOAHBIE OUOTOMDI
Pecnybnuku Toiea B 2019 rogy Ana npoBefeHnss MOHUTOPUHTA
MHQEKLMOHHDBIX 6one3Heil B nonynaumuax AKNX ntuu

M. C. Bonkos', B. H. Np3a?, A. B. Bapkentut’, C. B. Porones’, A. B. AnapuscoB®

1235 O'BY «DepepanbHblil LEHTP 0XpaHbl 310p0BbA XMBOTHbIX» (OFBY «BHUN3X»), r. Bnagumup, Poccua
*Ynpasnenue PCXH no Pecny6nnkam Xakacus v Toiea u Kemepockoii onactu, . Kbi3bin, Pecnybnuka Toiga, Poccua
' ORCID 0000-0002-8819-0720, e-mail: volkov_ms@arriah.ru

2 0RCID 0000-0001-7489-1772, e-mail: irza@arriah.ru

3 ORCID 0000-0002-9732-1083, e-mail: varkentin@arriah.ru

*e-mail: tuvrshn_ozg@mail.ru

5 ORCID 0000-0007-6314-2119, e-mail: andriyasov_av@arriah.ru

VETERINARY SCIENCE TODAY, JUNE Ne2 (33) 2020 | BETEPUHAPIA CETOZHS, MIOHb Ne2 (33) 2020



84

ORIGINAL ARTICLES | AVIAN DISEASES OPUTMHANIbHBIE CTATbY | BOME3HW NTUL

PE3IOME

lpencTaBneHbl pe3ynbTaTbl HayuHol SKcneauLmi Ha 03épa Tepe-Xonb 11 Yocy-Hyp Pecny6nukn ThiBa c Lienbio akTUBHOTO MOHUTOPYUHIA 0C060 OnacHblx 6one3Heli
Cpean BUKKX nepeneTHbIX BOJONNaBALLYX NTUL 1 NPOBEAEHIA SMN300TONOrMYECKoro MCCe0BaHuA akBaTopuu BbIGpaHHbIX 6rotonos. 03epo Y6cy-Hyp asna-
eTcA (Boe0bPa3HbIM MHANKATOPOM 3aH0Ca BUpYCa rpunna nTuL Ha Tepputoputo Poccuiickoii Oefepaiiinn, Tak Kak OHO CYXKUT MeCTOM CTOAHOK U THe3[0BaHuil
MHOIVX AMKUX NepeneTHbIX NTUL B Nepuoj MaccoBbIX Murpauuil u3 ctpaH LientpanbHoii u K0ro-BoctouHoid Auu. Mpu npoBefeHM akTUBHOTO MOHUTOPUH-
ra NPoBOAWNOCH NONHOE BCKPbITUE TPYNOB NTHL C ONMCAHMEM OPraHoOB 1 cuCTeM 1 0T6OpOM Npob Ana nabopaTopHoii AuarHocTuku. B kauectae Guonornye-
CKOTO 1 MATONI0rMyeckoro Matepuana otéupany npobbl nometa (Mynosble Npobbl), KYCOUKI BHYTPEHHUX OPraHOB OT MEPTBbIX 1 OTCTPENAHHbIX NTIL, KPOBb
(npu Bo3moxHocTy). Mpy oT60pe 06pa3Li0B ANA UCCeS0BaHNIA NPOBOJMIN UAEHTUOUKALMIO BIULA C UCNONb30BAHWEM OPHUTONOMMYECKOro onpedenutens. Mpu
NaToN0roaHaTOMUYeCkoM 1CCe0BaHNIN MEPTBbIX UK YOUTbIX C AMArHOCTUYECKON LieNblo BOJOMABALLMX NTIL BbIABEHA BbICOKAsA CTEMEHb IMUCTHOI NHBa-
311 HemaTofaMu 11 Lectofamu. B AByx npobax ot yaek cepebpucTbix Obin BbIABAEH FeHOM BMPYCa Fpunna NTUL TUNa A 1 B 0HOI U3 HUX UAEHTUGULMPOBAH
noatun H13N6. B oHoi npobe oT yaek BblABIeH NapamukcoBupyc 1-ro cepotuna (APMV-1) — Bo36yauTenb Hblokacnckoit 6onestu. 03épa Pecnybnukm Toia
ABNAKTCA BaXHENLLMMM Toukamu npo6ooThopa Gromatepuana ot AUKMX NTUL, NOCKONbKY NepBUYHOE 06Hapy»eHNe BIpYCa BLICOKOMATOreHHOTo rpunna Ha
JaHHbIX TEPPUTOPUAX ABNAETCA CePbe3HBIM CUTHANIOM 0 BO3MOXHOCTM laNlbHeilLLero pacnpocTpaHeHua Bo36yauTena v npeBeCTHNKOM BO3MOXHOI 3MN300THM.
HecmoTpA Ha oTCYTCTBHE CTyyaeB 06HAPYKeHMA BbICOKOBUPYNEHTHbIX U30/1ATOB BUPYCa rpUnna B AMKOI NONynALMM, CPeAHECPOUHBIt IPOrHo3 Ha 2020 1. MOXHO
0XapaKTepu30BaTb KaK «0CTOPOXKHbIil», NOCKOMbKY HaOMI0AALTCA yXyALLEHE INM300TUYECKON CUTYaLMN MO FpUNMY B MUPe, 0CO6EHHO B eBPONEIACKHX CTpaHaX,

1 COXPAHSAETCA Yrpo3a 3aH0Ca BUPYCA HA TePPUTOPUIO PoCCHM C MepeneTHbIMM NTLaMI.

KnioueBbie cnoBa: rpunn nTuy, AnKaa nepeneTHasa nTua, 03epo, SNi300TUA, UHBA3UA, NApPa3nTo3.
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INTRODUCTION

Natural ecosystems, where anthropogenic factor does
not influence biotopes, are extremely interesting for ve-
terinary, medical and biological sciences, as they provide
the possibility to study patterns of infectious and epizootic
process development and peculiarities of infectious agent
ecology in its habitat, where natural disease foci can occur
and persist'. Ecosystems of the Republic of Tyva, in parti-
cular the Tere Khol and Uvs Nuur Lakes, were deliberately
selected for studies of the avian influenza virus ecology.
Researchers of the FGBI“Federal Centre for Animal Health”
(FGBI “ARRIAH") undertake scientific expeditions to the
lakes of the Republic of Tyva every year; the Uvs Nuur Lake
is some kind of an indicator for avian influenza introduc-
tion to the Russian Federation, because this is the resting
and nesting areas for many migratory wild birds during
the period of mass migrations from Central and South-East
Asian countries. For example in 2006 mass deaths of wild
migratory birds (great crested grebe/Podiceps cristatus
was the prevailing species) were reported in the lake area
due to infection with H5N1 highly pathogenic influenza.
In June 2009 and 2010 dead birds of various species were
found at the lake (great-crested grebe/Podiceps cristatus,
bean goose/Anser fabalis, Eurasian spoonbill/Platalea
leucorodia, Pallas’s gull/Larus ichthyaetus, gadwall/Anas
strepera, great cormorant/Phalacrocorax carbo, Eurasian
coot/Fulica atra, great egret/Egretta alba, common po-
chard/Aythya ferina), died due to the infection with H5N1.

' Lvov D. K, llyichev V. D. Migrations of birds and transmission of
infection agents. Ecological and geographical links between birds and
infection agents [Migracii ptic i perenos vozbuditelej infekcii. Ekologo-
geograficheskie svyazi ptic s vozbuditelyami infekciil. M.: Nauka; 1979.
270 p.

H5N1 virus was isolated from dead great-crested grebes
also in 2015. Since 2011 diagnostically relevant titres of
specific antibodies to H5, H7 and H9 virus subtypes have
been detected in sera from shot birds, which suggests
avian influenza virus circulation in migratory waterfowl.
The influenza A/H5N8 virus was isolated from dead and
shot birds at the Uvs Nuur Lake in May 2016; this subtype is
responsible for the epizooty in agricultural poultry in Rus-
sia (late 2016 - January, 2019). That is why annual compre-
hensive monitoring in waterfowl populations is an actual
and important task of practical veterinary medicine.

MATERIALS AND METHODS

2019 expedition to the Republic of Tyva was arranged
within FAO/IAEA research program (Contract No. 22555/R0).
In order to prevent shooting of the Red Book and rem-
nant species for the purposes of active monitoring, the
official game manager was included into the expedition
team. Complete autopsy of bird carcasses followed by de-
scription of organs and systems and sample collection for
laboratory diagnostics was performed. Droppings (pooled
samples), parts of internal organs from dead and shot
birds, blood (if possible) served as biological and patho-
logical material for testing. While sampling, species were
identified using an ornithological guide [1, 2]. Samples
were transported to the laboratory in sealed water-proof
insulated containers with cool packs in compliance with
current standards [3]. For the purposes of the epizootolo-
gical study of the lake areas, conventional epizootological
techniques and photo- and video equipment were used.

To prepare suspension, samples of internal organ parts
and droppings were homogenized and pH 7.4 sterile sa-
line solution was added. For further testing 1 ml of the
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Fig. 1. Tere Khol Lake area, 2019

Puc. 1. Akeamopus 03. Tepe-Xonb, 2019 2.

prepared suspension was transferred into a tube and cen-
trifuged at low rpm to clarify.

Total RNA was extracted using RIBO-sorb test kit
(Cat. No. K2-1-Et-100) in accordance with the manufac-
turer’s guidelines.

Real-time reverse transcriptase polymerase chain reac-
tion (real-time RT-PCR) was performed in one run using
OneStep RT-PCR Kit (Qiagen, cat. No. 210212), 25 mM
magnesium chloride solution (Promega, in kit with
Cat. No. M8296) and primer kits specific for genes M, H, N.
25 pl mixture was made from 7.5 pl of de-ionized water;
5 pl 5% RT-PCR buffer; 2.75 ul of 25 mM of MM magnesium
chloride solution, 1 pl of 10 MM dNTP solution, 1 pl of each
direct and reverse primer solutions (10 picomol/pl); 0.75 pl
of fluorescent probe solution (10 picomol/ul); 1 pl of re-
verse transcriptase and polymerase enzyme solution; 5 pl
of total RNA solution. Reverse transcription was performed
for 30 min at 50 °C. For amplification the following tem-
perature and time parameters were used: 95 °C - 10 min
(polymerase activation), then 40 cycles, each consisting of
3 stages (95°C-10s,55°C-355,72°C-105).

ik
Fig. 2. Uvs Nuur Lake area (Mongolian border), 2019

RESULTS AND DISCUSSION

The fresh water Tere Khol Lake is located 1,300 m above
sea level in the south-east of the Republic of Tyva in the
Tere Khol tectonic hollow, not far from the Mongolian bor-
der. Lack of anthropogenic factor and feed abundance in
the lake area attract wild waterfowl, notwithstanding the
poor offshore vegetation. The lake is extremely marshy
and water has a specific swamp smell (Fig. 1). During exa-
mination no wild bird carcasses were found.

The Russian part of the Uvs Nuur Lake is located in
the southern part of the Republic of Tyva at the border
with Mongolia (Fig. 2). The lake is situated in the tectonic
hollow - Great Lakes Depression, in an endorheic basin,
is highly saline and its bitterly-salty water is unfit for hu-
man consumption. Every year the lake area diminishes
due to drying up. The shores in the Russian part (10 km
long) are marshy and hard to access. The climate in the
basin is sharply continental with great fluctuations in dai-
ly and annual temperatures. While examining the lake
shore three dead European herring gulls (Larus argenta-
tus) were found.

Puc. 2. Akeamopus 03. Yécy-Hyp (epaHuya c MoHeonuet), 2019 e.
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Table
Number of samples taken in natural biotopes

\ !j

Tabnuua
KonuuectBo oTo6paHHbIX Npo6 B NpupoAHbIX 61oTonax

The following bird species were met during the exami-
nation of the lakes’ areas: cranes (Grus), waders (Limicolae),
gulls (Laridae), mallard (Anas platyrhynchos), common
pochard (Aythya ferina), garganey (Spatula querquedula),
Eurasian coot (Fulica atra), great-crested grebe (Podiceps
cristatus), ruddy shelduck (Tadorna ferruginea), perching
birds (Passeriformes).

Within the active monitoring in 2019 90 samples of
biological materials were taken from wild birds: parts of
intestines, kidneys, spleen, sometimes brain and drop-
pings (see Table).

The autopsy of dead and killed for diagnostic pur-
poses birds showed single and combined invasions (ces-
todes and nematodes) in 50% cases. When adult cestodes
were detected in small intestines (Fig. 3), distention and
vascular congestion of intestinal loops, catarrh of muco-
sal membrane, which was congested and edemic (Fig. 4),
gallbladder enlargement with discharge of bile into the
stomach lumen and pancreatitis (pancreas distention,
hyperemia, edema and softness) were observed. White
cestodes were 12-20 cm long, the width of their proglot-
tids were bigger than their length (Fig. 5). Heavy 0.5-5 cm
nematode burden was revealed in cormorants, gulls and
ducks (Fig. 6-8). Moreover, the proventriculus mucosa was
hyperemic and extremely edemic with petechial hemor-

Species Tere Khol Lake Uvs Nuur Lake
Order Charadriiformes

Black-headed gull (Larus ridibundus) 3 -

European herring gull (Larus argentatus) - 8

Common tern (Sterna hirundo) 2 -

Wader (Limicolae) 1 -
Fig. 3. Cestodes in intestines (drepanidotaeniosis)

Common snipe (Gallinago gallinago) 1 -
Puc. 3. LlecmoOei 8 Kuwe4HuKe (OpenaHuoomeHuo3)

Order Anseriformes
Garganey (Anas querquedula) 2 -
Common pochard (Aythya ferina) 1 1
Order Gruiformes
Eurasian coot (Fulica atra) 3 -
Order Podicipediformes
Great-crested grebe (Podiceps cristatus) 1 -
Order Suliformes

Cormorant (Phalacrocorax) - 2

Droppings (pooled samples) 28 19 Fig. 4. Distention and vascular congestion of intestinal loops

Aquatic organisms 18 _ Puc. 4. B30ymue u nosiHOKpogue cocy0os nemestob
KUWe4HUKa

rhages. The gizzard cuticle was boggy and easily detach-
able; hyperemia and petechia were observed under the
cuticle. The tapeworm infestation was assessed as heavy.
Such a heavy tapeworm burden in wild bird populations
can be explained by the fact that optimal conditions for
the propagation of intermediate hosts for avian parasites,
in particular of crustaceans, like cyclops, daphnia, gam-
marids as well as mollusks and other aquatic invertebrates,
exist in the concerned ecosystems of the Republic of Tyva.
Intermediate hosts for cestodes are cyclops, in organisms
of which larvae (cysticercoids) develop; gammarids are
intermediate hosts for many tapeworms, responsible for
tetramerosis, streptacarosis and other diseases in bids?.
During the necropsy of dead gulls, found on the Uvs
Nuur Lake shore, diffuse hemorrhages were observed
under the head skin and in the oviduct (Fig. 9-10), in-
flammation of pancreas and small intestines. Avian influ-
enza type A genome was detected in two samples. Sub-
type H13N6 was identified in one of them. Sample taken
from the third gull revealed the presence of paramoxy-
virus serotype 1 (APMV-1), causing Newcastle disease.

2 Kotelnikov G. A. Tapeworm tests of animals and environment
[Gel'mintologicheskie issledovaniya zhivotnyh i okruzhayushchej sredy]:
guiding book. M: Kolos; 1983. 208 p.
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Fig. 5. Cestodes in abdominal cavity (European herring gull)

Puc. 5. Llecmodsi 8 6prowiHol noiocmu (4atika cepebpucmas) Puc. 6. Hemamooel 8 xene3ucmom xenyoke nmuy, (4atika cepebpucmas)

Fig. 6. Nematodes in proventriculus (European herring gull)

Fig. 7. Nematodes in gizzard (cormorant)

Puc. 7. HemamoOsi 8 Mblwe4dHoM xenyoke nmuy, (6akiaH)

Fig. 8. Nematodes in abdominal cavity (great-crested grebe)

Puc. 8. Hemamooel 8 6ptowHol noiocmu hmuy, (4omea)

Notwithstanding the PCR positive results, we failed to
isolate these pathogens using chicken embryos and cell
cultures.

No avian influenza type A genetic material was found in
the samples of aquatic organisms (gammarids), taken from
the shores. However, there are reports of avian influenza
virus accumulation in aquatic organisms, in particular in

mussels and daphnia, inhabiting natural lakes and rivers.
For example, A. Pathak et al. studied the survival rate of
low pathogenic (HON2) avian influenza virus in bamboo
shrimps (Atyopsis moluccensis) and found that this species
is able to accumulate the influenza agent and support its
circulation in the biotope [4].

Notwithstanding the fact that no highly avian influ-
enza virus virulent isolates were detected in wild fauna,
the middle term forecast for 2020 can be characterized as

“cautious’, because the risk of avian influenza virus intro-
duction into the Russian territory together with migratory
birds still remains. The further spread of H5Nx avian influ-
enza viruses, potential epizootic emergence and severity
of the epizootic process will depend on direct and indirect
contacts between wild virus-carrier birds and poultry.

CONCLUSIONS

1. Heavy cestode and nematode burden of wild migra-
tory bird populations in the Republic of Tyva was estab-
lished.

2. Major post-mortem lesions due to inflammations in
organs and tissues are associated with parasitic diseases
in studied birds.

3. Detection of avian influenza virus subtype H13N6
and Newcastle disease agent in gulls suggest circulation

VETERINARY SCIENCE TODAY, JUNE Ne2 (33) 2020 | BETEPUHAPIA CETOZHS, MIOHb Ne2 (33) 2020



88

ORIGINAL ARTICLES | AVIAN DISEASES OPUTMHANIbHBIE CTATbY | BOME3HW NTUL

Fig. 9. Hemorrhages under head skin

Puc. 9. KposousnuaHus noo koxeli 20/108b1

of these viruses in the wild bird populations and this virus
carriage state is a common case.

4. Lack of mass deaths in wild birds and negative results
of laboratory tests for highly pathogenic avian influenza
enables to predict a low risk of the agent introduction
from the Central and South-East Asian countries through
the migration routes, located across the Republic of Tyva
in 2017-2019 [5-71.

5.The middle term prognosis for 2020 can be charac-
terized as“cautious’, because the avian influenza epidemic
situation is deteriorating globally, especially in the Euro-
pean countries, and the threat of the virus introduction to
the Russian territory with migratory birds still exists.

6. The lakes of the Republic of Tyva are the most im-
portant sites for sampling of biological material from wild
birds, because the primary detection of highly pathogenic
avian influenza virus in this territory is an essential signal
of the agent further spread and a precursor of a potential
epizooty.
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