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SUMMARY

In spite of current foot-and-mouth disease (FMD) preventive measures, the disease outbreaks are annually reported in different countries of the world. FMD tends
to extensive spread and growing into epidemics. While being a transhoundary infection according to the OIE/FAO classification, FMD severely affects the economy
and international trade. The paper describes the analysis of the data on global spread of type Asia-1virus-induced FMD in 1999-2019. The virus of this type is most
often reported in such Asian countries as Afghanistan, Pakistan, China, Nepal, Iran, Myanmar, from where it can spread to FMD free countries. In China, Asia-1FMD
outbreaks were reported from 2001 to 2009. Previously exotic for our country, the virus of this type was first reported in the Primorsky, Khabarovsk, Zabaikalsky
Krais and Amur Oblast in 2005—-2006. The results of the phylogenetic analysis of the recovered isolates demonstrated that FMD emergence in the Subjects of the
Russian Federation was attributed to the virus introduction from the neighboring territories. Possible virus introduction from China resulted in significant economic
expenditures on FMD containment and eradication. In view of the close trade and economic relations between the Russian Federation and such Asia-Pacific countries
as China, India, Japan and Republic of Korea, one should place greater focus on the risk of FMDV introduction into the Russian Federation from these countries.
0f key importance is intensification of the international cooperation with the Asian countries in the area of joint activities aimed at FMD freedom maintenance.
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PE3IOME

HecmoTpa Ha MpuUHUMaeMble Mepbl IPOUAAKTIKM, HaNpaBeHHble Ha NpeaynpexaeHue BOSHUKHOBEHMA ALLYPA, BCMbILLKI 3a6071€BaHIA eXXerofHo perncTpu-
PYHOT B Pa3NnyHbIX CTpaHax MUpa. flLLyp UMeeT TeHAEHLMIO K LWNPOKOMY PaCcnpoCTpaHeHuto 1 NpuobpeTeHnio pasmaxa aNu300Tuii. ABAAACH N0 COBPEMEHHOI
knaccuukam MI6/OA0 TpaHcrpaHnuHoil MHeKwueit, ALLYp 0Ka3blBaeT KpaiiHe HeraTuBHoe BUAHIE HA SKOHOMIKY 1 MeXAyHapoAHyto ToproBato. B cTa-
Tbe NPeACTaBAeH aHaNu3 AaHHbIX N0 PacnpocTpaHeHuio B Mupe B 1999-2019 rr. Aypa, Bbi3BaHHOTO BUpycom Tuna Asusa-1. Hanbonee yacto Bupyc AaHHoro
TUNA PErncTpUpYeTCA Ha TePPUTOPIM TaKNX a3UaTCKUX CTPaH, kak AdranucTan, Makuctan, Kutaid, Henan, Vipan, MbAHMa, 0TKyAa OH MOXeET pacnpoCTpaHATLCA
B (BOOOAHbIE OT ALlypa cTpaHbl. B KuTae Bcnbiwku 3a6onesanus Awypom tuna Asua-1 peructpuposanucy ¢ 2001 no 2009 r. PaHee cuMTaBLUMIICA 3K30THYe-
CKMM [NA Halleii CTpaHbl, BUPYC 3TOro Tuna 6bin Bnepsble 3apernctpuposat B 2005-2006 rr. Ha Tepputopum Mpumopckoro, XabapoBckoro, 3abaiikanbckoro
KkpaeB v Amypckoii obnactu. Kak nokasanu pesynbratbl GuaoreHeTYeckoro aHanu3a nonyyeHHbIX U30AATOB, BO3HUKHOBEHME ALLypa B cybbekTax Poccuiickoii
Oepepavyy 6bino 06ycnoBneHO 3aHOCOM BUPYCa U3 cONpe/ieNibHbIX TeppuTopHii. BepoATHbIil 3aH0C BUpYca 13 Kntas npusen K 3HauuTenbHbIM 3KOHOMUYECKIM
3aTpaTaM Ha IMKBUAALVIO ALLYPa v HeA0NYLLEeHMe AanbHeiiLLero pacnpocTpaHeHa 3a6oneBaxus. YuuTbiBas TecHble TOProBo-3KOHOMUYeCKie (BA3N Poccuitckoil
Oepepauun c rocygapcTBamu A3natcko-Tuxo0KeaHCKoro perioHa, rae 0CHOBHbIMI napTHepamu asnAiotca Kutaii, Muaua, inonua u Pecnybnuka Kopes, cnepyet
yOenaTb NOBbILUIEHHOE BHUMaHWe PUCKY 3aHOCa BUPYCa ALLYpa U3 3TUX CTPaH Ha TEPPUTOPUIO HaLLieil CTpaHbl. BaxHyto ponb urpaeT yKpenneHue MexayHapoaHoro
COTPYAHNYECTBA CO CTPaHaMI A3UH C LiefIbio MPUHATIA COBMECTHBIX Mep N0 obecneyeHnio 6aarononyuna no Awlypy.
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INTRODUCTION

Foot-and-mouth disease (FMD) is a highly contagious
disease of cloven-hoofed animals, which severely affects
the economies of the countries worldwide. The key me-
thod for the disease prevention involves immunization of
the susceptible animals in the areas of high risk of FMD
introduction and spread [1, 2]. The disease control is com-
plicated by the diversity of the virus serotypes (types A, O,
C, Asia-1, SAT-1, SAT-2, SAT-3), its genetic variability and
restricted specificity of the animal immunity within one
serotype. There are currently a number of FMD endemic
countries. Global FMD situation is extremely sensitive and
in spite of all preventive measures taken, the disease out-
breaks are annually reported in different countries [3].

Due to the threat of Asia-1 FMD occurrence in Russia,
especially along the borders with China, Mongolia and
Middle Asian and Transcaucasian countries, the work
was aimed at the analysis of the domestic and foreign
published reports on global spread of this virus type
in 1999-2019.

MATERIALS AND METHODS

Globally reported FMD outbreaks were analyzed with
reference to the open access publications in the databases
of the World Reference Laboratory for Foot-and-Mouth
Disease (WRLFMD, Pirbright, Great Britain) and World Ani-
mal Health Organization (OIE) [4-6].

Compearative historical and comparative geographical
tools were used for the analysis of Asia-1 FMD epidemic
situation.

RESULTS AND DISCUSSION

Serotype Asia-1 foot-and-mouth disease virus (FMDV)
isendemicin the Asian region and it was first isolated from
the pathological material submitted to the World Refe-
rence Laboratory for Foot-and-Mouth Disease in Pirbright
from Pakistan in 1954. Retrospective studies of some atypi-
calisolates delivered from Indian town Izzatnagarin 1951-
1952 demonstrated that they belonged to serotype Asia-1
and were the earliest documented FMDV isolates of this
type. In 1957, Asia-1 FMD was introduced into the Near
East, where the first outbreaks were reported in Israel. La-
ter, the serotype became globally widespread [7-9].

In September 1999, Asia-1 FMD became widely spread
in Iran, and in October that year, it was reported in Tur-
key. Then in 2000-2001, it was introduced into Armenia,
Georgia, Greece and Azerbaijan, and in 2003 - in Taji-
kistan. In 2001-2005, the outbreaks of this FMDV type
were also reported in Afghanistan, Bhutan, India, China,
Laos, Mongolia, Myanmar, Nepal, Pakistan and Thailand.

In Vietnam, the FMD outbreak occurred in Ha Giang Pro-
vince in 2006. In January 2007, FMD clinical signs were
reported in calves imported from Liaoning province (Chi-
na) to the North Korean P'y6ngyang-si Provinces (Ryong-
kok-Ri, Sangwdn-gun). In China, the first notifications of
Asia-1 FMD were made on March 9, 2005 by Hong Kong,
where the disease clinical signs were reported in cattle.
Hereafter, the disease was reported in seven more pro-
vinces. In 2006, sixteen FMD outbreaks of this type were
reported in the country; in 2008 - eight outbreaks and
in 2008 - three outbreaks. Of particular note is the fact
that in 2007 Asia-1 FMDV carriers were found among
cattle in the Xinjiang Uyghur Autonomous Region loca-
ted in the northwestern part of China along the border
with Kazakhstan, Tajikistan, Mongolia and Russian Fe-
deration.The disease outbreaks were also reported in this
autonomous region in February 2008 and January 2009.
FMDV of the same type was detected in other Chinese
provinces: Sichuan, Hunan, Guizhou and Shaanxi [10, 11].
In 2009-2011, Asia-1 FMDV of novel genetic lineage
Sindh-08 became widespread in Pakistan, Bahrain, Iran,
Afghanistan and it was also detected in Eastern Antalya,
Turkey in 2011 [8]. In May 2011, the virus of this genetic
lineage was officially confirmed in Tajikistan [12].1n 2013,
Asia-1 FMDV of the novel genetic lineage BD-18 (G-1X)
was reported in Bangladesh [8].

According to the OIE data for 2017, outbreaks of Asia-1
G-VIlIl FMDV originally detected in Kingdom Bahrain
in 2009 were reported in Nepal, Afghanistan and Myanmar.

In 2018, Asia-1 FMD was detected in the following
countries: Nepal, Afghanistan, Iran and Bangladesh. Iran
and Afghanistan were determined to belong to the ge-
netic lineage Sindh-08.

In 2019, Afghanistan, Bangladesh and Pakistan notified
FMDV outbreaks (Fig. 1).

According to the diagram below (Fig. 2), Asia-1 FMD
outbreaks were most often notified by Afghanistan (2001-
2005, 2009-2011, 2017-2019) and Pakistan (2001-2005,
2009-2011, 2019). In China, FMD of this type was repor-
ted in 2001-2009. Asia-1 FMDV circulation is most likely
to occur due to uncontrolled migration of cloven-hoofed
animals and illegal importation and exportation of animal
and plant products [13].

The Russian Federation had been free from Asia-1 FMD
until 2005, when fifteen FMD outbreaks were detected in
the Amur Oblast, Khabarovsk and Primorsky Krais (Fig. 3).
Even though these regions were within the zone where
susceptible animals were subjected to preventive immu-
nization against FMD, vaccination against Asia-1 FMD was
not carried out. On 9 June 2005, the first outbreak was
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confirmed in Busse village (Svobodnensky Raion, Amur
Oblast) located on the left bank of the Amur River that
separates the settlement from China. In the second half
of August 2005, new Asia-1 FMD outbreaks were reported
in the Khabarovsk and Primorsky Krais. Around the same
time, FMD occurrence was notified in China-bordering
Dornod aimag, Mongolia.

In the Khabarovsk Krai FMD was detected in cattle in four
settlements in the Bikinsky and Vyazemsky Raions located
near the border with China. On 21 August 2005, FMD was
confirmed in cattle owned by KGUSP “Lermontovskoye”,
Bikinsky Raion. The cattle pasturelands were located near
Dobrolyubovo settlement on the Ussury River floodplain
that borders China. On 23 August 2005, FMD was reported
in cattle on the grassland belonging to KGUSP “Loncha-
kovskoye”, Bikinsky Raion. In Vyazemsky Raion FMD was
diagnosed in cattle in Vidnoe settlement. On 24 August,
in the same raion one more FMD outbreak was reported
in Sheremetyevo unit of KGUSO “Kotikovo’, where 56 cattle
were kept.

Asia-1 FMD became widespread in the Primorsky
Krai. The first FMD suspicion was identified in cattle
on 26 August 2005, in the backyard in Krasny Kut settle-
ment (Spassky Raion) located near the border with China.
From 27 August to 2 September, FMD was detected in
seven more settlements in six raions of the Primorsky Krai,
four of which bordered China. Thus, in Pavlo-Fedorovka
settlement, Kirovsky Raion, and in Abramovka settle-
ment, Mikhailovsky Raion, FMD was diagnosed in cattle

on 27 August; and on 28 August FMD was reported in

Ignatevka settlement, Pozharsky Raion; on 31 August -
on "Primorsky Ris" farm in Sivakovka settlement, Khorolsky

Raion; on 2 September FMD clinical signs were reported in

cows and in a pig in the backyards in Luchki settlement of
the same raion. The disease was confirmed in cows in the

backyards in Pervomaiskoe settlement, Khankaisky Raion,
on August 30, and in Slavyanka settlement, Khasansky

Raion, on September 2. In the Primorsky Krai the last out-
breaks were reported in the Lesozavodsky Raion, namely

in Nevskoe settlement bordering China [14].

Asia-1 FMD outbreaks continued in 2006. FMD was re-
ported in cattle in the settlements located near the Rus-
sian-Chinese border:in Srednyaya Borzya (Kalgansky Raion,
Chita Oblast) - on 23 January, and in Kuropatino settlement
(Tambovsky Raion, Amur Oblast) — on 22 February [15].

Phylogenetic analysis demonstrated that the Russian
isolates were genetically closely related to the virus that
had caused large-scale Asia-1 FMD epidemics in China
in 2005-2006 [16].

FMD buffer zone was established in Russia and it
comprised all the southern border of the country [1, 17].
After the FMD outbreaks caused by Asia-1 virus, trivalent
vaccine against type A, O and Asia-1 FMD is used for
preventive immunization in the buffer zone. Until 2015,
routine preventive vaccination of FMD susceptible ani-
mals was also carried out in the Moscow and Vladimir
Oblasts, as FMD vaccine manufacturing facilities are
located here. Nowadays, these facilities are not part
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of the buffer zone, since they are strictly compliant with
the relevant safety requirements aimed at the agent es-
cape prevention (Fig. 4).

REVIEWS | FOOT-AND-MOUTH DISEASE 0B30PbI | ALLYP

On 18 October 2016, Asia-1 FMD outbreak was reported
in cattle on one of the farms in Vyshmanovo settlement
(Sobinsky Raion, Vladimir Oblast). The disease was eradica-
ted in the primary outbreak area by seizure and destruc-
tion of all susceptible animals located in the infected
settlement. Epidemic investigation failed to conclusively
identify the source of the agent [18].

Of topical significance today is maintenance of FMD
freedom in the Russian Federation through the imple-
mentation of such measures as monitoring of the global
disease situation, preventive vaccination of susceptible
animals in the buffer zone using relevant production vi-
rus strains and diagnostic tests aimed at the FMDV detec-
tion [17,19, 201.

CONCLUSION

Summary of the data obtained during the analysis sug-
gest that actual situation on global Asia-1 FMDV spread is
different from the officially reported one. This is particular-
ly true for Asian and Near Eastern countries, where strict re-
porting is not carried out due to a number of reasons and
in spite of the continuous virus circulation in the regions.
Uncontrolled migrations of the wild cloven-hoofed ani-
mals (saigas, dzerens, buffaloes) and insufficient financing
of the veterinary services in these countries mean that in
many outbreaks the viruses remain untyped thus extreme-
ly distorting the actual situation with global FMD spread.

Asia-1 FMD inflicted significant damage to Russian
livestock production and economy in 2005-2006, when

Outbreaks of FMD Asia-1 on the territory of the Russian Federation in 2005-2006 @
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Fig. 3. Asia-1 FMD spread in the Russian Federation in 2005-2006 (the map has been prepared
by the officials of the Information Analysis Centre, FGBI “ARRIAH")

Puc. 3. PacnpocmpaHeHue awypa muna Asus-1 Ha meppumopuu Poccutickol ®edepayuu 8 2005-2006 2.
(0aHHas kapma nodzomossieHa compyoHUKamu VIHghopMayuoHHo-aHanumuyeckozo yeHmpa OIrbY «BHUN3XK»)
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Fig. 4. Zone of preventive vaccination against FMD (A, O, Asia-1) in the Russian Federation (the map has been prepared by

the officials of the Information Analysis Centre, FGBI “ARRIAH")

Puc. 4. 3oHa npogpunakmuyeckol ummyHu3ayuu npomus awypa (A, O, Asus-1) Ha meppumopuu Poccutickot ®edepayuu
(0aHHasA kapma nodzomosseHa compyoHUKamu VIHgpopmayuoHHo-aHanumuyeckozo yeHmpa OrbY «BHUN3X»)

possible virus introduction from China resulted in multiple
infection outbreaks in the country as well as in heavy ex-
penditures on their eradication.

In order to minimize the risk of FMDV introduction
into our country, special consideration should be given to
monitoring of the epidemic situation in Asian countries
and to the strengthening of the safety control of the pro-
ducts imported to the Russian Federation. Intensification
of the international cooperation with APAC countries in
implementation of joint measures for FMD prevention is
of major importance.
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SUMMARY

One of the raw milk quality criteria is the count of somatic cells, produced by the cow’s immune system to fight infectious diseases of the mammary gland. The paper
presents the analysis of somatic cell count and total bacteria count of milk from cows, vaccinated against mastitis using Startvac vaccine. Tests were performed as
a comparison between a dairy unit and a farm under different management conditions and using different milking techniques. Six months after the start of the
vaccine application the somatic cell count at the dairy unit decreased by 60 thousand/ml, at the farm by 182 thousand/ml. The agent profile was represented by
the following bacteria: Enterococcus faecium, Staphylococcus aureus, Streptococcus spp., Pseudomonas aeruginosa. Staphylococcus saprophyticus, Staphylococcus
epidermidis, Enterococcus faecalis, Escherichia coli, Bacillus, Lactobacillus were also isolated from udder secretion. After a year of immunization somatic cell count
both at the unit and on the farm decreased by 245 and 216 thousand/ml respectively; it is noteworthy that 43.75% of microflora isolated from mammary gland
secretion was represented by Streptococcus spp. After two years of the vaccine use the somatic cell count was equal to 371 and 725 thousand/ml at the unit and
on the farm respectively. Tests of mammary gland secretions revealed Streptococcus spp. in 27.27% of cases, Staphylococcus aureus and Enterococcus faecium were
isolated in 18.18% of tested samples. It was established that after three years of the vaccine use the major cause of mastitis in cows was Streptococcus spp. (55.00%).
During four years of tests, a downward trend in somatic cell count of bulk milk from high producing dairy cows as well as in the number of agents responsible for
inflammation in @ mammary gland was detected. Somatic cell count of milk from vaccinated animals decreased by 286 and 432 thousand/ml at the unit and on
the farm respectively. During the test period Staphylococcus aureus isolation rate declined by 19.41%.

Key words: mastitis, Startvac mastitis vaccine, somatic cells, mastitis agents, milk quality.
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