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SUMMARY

Modeling of potential nosoareals of sheep pox and goat pox that was performed in 2016 revealed a possible trend for aggravation of epizootic situation intensity
with regard to these diseases up to 2020, but taking into account the cyclical fluctuations of the situation, it was assumed that the intensity level might reduce
in 2017-2020. The highest frequency of reporting these nosounits was characteristic of regions with a higher probability of sheep pox and goat pox occurrence.
The retrospective analysis was used to determine the structure, dynamics and properties of the epizootic process of these infectious diseases in the Republic of
Tajikistan in 2000—2021. The main causes of sheep pox and goat pox outbreaks in the country were identified. The obtained results confirming the methodolog-
ical validity of the epizootic situation analysis carried out in 2016 and correctness of the developed models of potential sheep pox and goat pox nosoareals, can
become the basis for epizootological prediction of infectious disease risk when the pathogen interacts with susceptible animal population in specific climatic,
socio-economic, organizational and managemental conditions. Based on systemic epidemiological analysis of the structure and dynamics of nosoareals, as well
as risk assessment of sheep pox and goat pox entry, emergence and distribution, monitoring and establishment of infected and endemic zones, the features and
patterns of distribution and occurrence of these diseases’ epizootic process were defined, which confirms the need for a systematic approach to epidemiological
surveillance of highly dangerous and economically significant infectious diseases having a trend for transboundary spread, which will facilitate the solution of the
problem regarding identification of possible threats and the implementation of veterinary and sanitary measures in case of disease occurrence in the territory of
any country to ensure animal disease freedom.
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PE3IOME

BoinontexHoe B 2016 r. MoAennpoBaHue NoTeHLMaNbHbIX HO30apeanoB 0CMbl 0BeL, 1 0cnbl K03 A0 2020 T. BbIABUNO BO3MOXKHOCTb TPEHAA Ha ycyrybneHue Ha-
MPAXEHHOCTY INU300TINYECKO 06CTAHOBKIA 1O STUM 601E3HAM, HO C YUETOM LIMKINYECKMX KonebaHuil cUTyawmm AonycKanach BO3MOXHOCTb CHUMKEHIA Hanps-
eHHocTv B 2017-2020 rr. HanbonbLuas uactota perucTpaLiam STuX Ho30eANHML 6bina xapakTepHa AnA peruoHoB 6onee BbICOKOIA BEPOATHOCTH BO3HUKHOBEHUA
0CMbl 0BeLy 11 0CMIbl K03. [Py peTpocneKTUBHOM aHanu3e onpeseneHbl CTPYKTYpa, AMHAMIUKA U 0COBEHHOCTM SNN300TUYECKOTO NPOLIECCa AAHHBIX MHOEKLMOHHBIX
6onesHeii B Pecnybnuke Tagxukucrad 8 20002021 rr. BoiABReHbI 0CHOBHbIE NPUUYMHBI BOSHUKHOBEHMA BCTbILLEK OCMbI 0BEL| 11 OCMbI K03 B CTPaHe. llonyyeHHble
pe3ynbratbl, NOATBEPXKAAA METOAUYECKYI0 000CHOBAHHOCTb OCYLLECTBAEHHOTO B 2016 T. aHanN3a INM300TUYECKOI CUTYaLIM 11 BEPHOCTb pa3paboTaHHbIx Modeneit
MOTeHLMaNbHbIX H030apeanoB OCMbl 0BeL ¥ OCMbl K03, MOTYT CTaTb OCHOBOIA 1A INU300TONOTMYECKOr0 NPOTHO3MPOBAHNA PUCKA BOSHUKHOBEHMA MH(EKLIMOHHBIX
bonesHeii Npu B3aUMOZEICTBUN NaToreHa ¢ nonynALMeit BOCIPUMMUMBBIX KUBOTHBIX B KOHKPETHBIX KNUMAToreorpaduueckux, coumanbHo-3KoHOMIUYecknx
11 0PraHN3aLMOHHO-X03ANCTBEHHDIX YCNOBUAX. [P1 CUCTEMHOM SMNU300TONOTNYECKOM aHaN3e CTPYKTYPbI U AMHAMUKIN HO30apeanoB, pe3ynbTaToB OLeHKIn pucka
3aH0(Ca, BO3HNKHOBEHUA 1 PACPOCTPAHEHIA, MOHUTOPUHIA U onpeSieNeHua HebnaronoyyHbIX M SHAEMUYHBIX N0 0CNe 0BEL 1 0CMe K03 30H OnpefeneHbl 0Co6eH-
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HOCTU U 3aKOHOMEPHOCTU PacnpoCTPAaHEHNA U NPOABIEHNA SNU300TUYECKOr0 NpoLecca npu aTux 3aboneBaHuAx, uto noaTeepxaaer HeobX0AUMOCTb CUCTEMHOTO
noAxoAa K ann300Tosiornyeckomy Haasopy 3a 0060 OMACHbIMM 1 IKOHOMIUYECKI 3HAUUMbIMU I/IH¢€KL|,I/IOHHI>IMI/I 60ne3HAMM, UMEOLLIMM TEHAEHLNIO K TpaHC-
TPaHNYHOMY pacnpoCTPaHEHNIO, KOTOprVI 6yZ|ET (noco6cTBOBaTH peLueHno I1p06HEMbI onpezeneHna BO3MOXHbIX yrpo3 1 peann3alini BeTepUHapHO-CaHUTAPHbIX
Meponpmmmﬁ B C(Jly4ae BO3HNKHOBEHNA 3ab0n1eBaHMil Ha Tepputopun nto6oit (TpaHbl ANA COXpaHeHUA 3NK300TONOIMHECKOro 6narononyuv|ﬂ.

KntoueBbie cnosa: ann300Tnyeckas 06cTaHoBKa, 0Cna 0BeL, 0CNa K03, noKasatenn HanpPAXXeHHOCTK 3NM300TUYECKON CUTyaumn, MoAeNnpoBaHie noTeHLn-

aJIbHOro Ho30apearna

bnaropapHocTy: PaboTa BbINOMHEH 3a CYET CPeACTB HCTUTYTa BeTepUHaPHOIT MeanLMHbI TaZlKMKCKOIA akaZleMinl CeNbCKOXO3ANCTBEHHBIX HayK B pamKax
TeMaTuKIN HayuHo-1CCNeloBaTeNbCkiX paboT «JuddepeHunanbHas AMarHocTiKa v CoBepLIEHCTBOBAHNE NPOGUIAKTUYECKIX MEPONPUATMIL NPY MHOEKLIMOHHBIX

601€3HAX KUBOTHBIX».

[ina untuposanusa: Atoynnosopa P. A. Inusootyeckas cutyaums no ocne oBel 1 ocne ko3 B Tagxukuctare B 2000-2021 rr. Bemepurapus cezo0Hs.
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INTRODUCTION

Complex global epizootic situation on a number of
highly dangerous small ruminant (ovine and caprine)
diseases of viral etiology, including sheep pox (SP) and
goat pox (GP), determines relevance of the epizootologi-
cal monitoring for risk assessment of introduction, emer-
gence and spread of these infections, causing significant
economic losses in sheep and goat industry as a result of
animal mortality and reduction in productivity and costs of
veterinary, sanitary, preventive and quarantine measures.

To determine the structure, dynamics and features of
the SP and GP epizootic process in Tajikistan in 2000-2021,
aretrospective analysis was carried out taking into account
the results obtained by A. V. Kneize et al. when modeling
potential nosoareals of these diseases up to 2020 [1]. The
development of effective anti-epidemic measures is based
on epizootological forecasting, the purpose of which is to
determine the risk of an infectious disease when a patho-
gen interacts with susceptible animal population in spe-
cific natural, socio-economic, organizational and manage-
mental conditions [2, 3].

MATERIALS AND METHODS

The research was carried out in accordance with the
“Methodical guidelines for conducting epizootological
monitoring of exotic highly dangerous and little-known
animal diseases” [4] and the provisions of the OIE Terres-
trial Animal Health Code [5].

The analysis was based on the data available on the
websites of the World Organization for Animal Health
(OIE, http://www.oie.int), the Food and Agriculture Orga-
nization of the United Nations (FAO, http://www.fao.org),
the Rosselkhoznadzor (https://fsvps.gov.ru /), the reports
of the State Veterinary Surveillance Service of the Minis-
try of Agriculture of the Republic of Tajikistan, the Food
Safety Committee under the Government of the Republic
of Tajikistan and its structural divisions (the National Cen-

ter for Food Safety Diagnosis (NCFSD) and the Republican
Anti-Epizootic Center).

The epizootological method of SP and GP monito-
ring included: a) comparative descriptive techniques and
methods; b) analytical techniques for the formulation and
statistical verification of hypotheses, multidimensional
statistical analysis and modeling, field and computational
experiments; ¢) methods of synthesis and classification of
the obtained knowledge on patterns of epizootic situation
development, reasons and conditions of infectious disease
emergence, substantiation of methods and means of the
epizootic situation control [4].

To form samples characterizing the SP and GP repor-
ting process and outbreaks in 2000-2021, the indicators
of the epizootic situation intensity were calculated: the
stationary rate (SR is the ratio of disease reporting period
duration (years) in the country to duration of the period
under investigation (years), measured in fractions of a unit
from 0 to 1.0) and the incidence rate (IR is the frequency of
reporting new outbreaks in livestock population in an af-
fected country within a year). The SP and GP incidence rate
and the stationary rate were evaluated in fractions relative
to unity: 0-0.2 — low; 0.2-0.4 - below average; 0.4-0.6 —
average; 0.6-0.8 — above average; 0.8-1.0 - high [4, 6].

RESULTS AND DISCUSSION

Small ruminant pox studied by T. Ya. Vannovskii [7],
N. V. Likhachev et al. [8], U. G. Kadyrov and Yu. F. Boriso-
vich [9], I. T. Sattorov et al. [10] and others [11, 12] was first
officially reported in Tajikistan in 1949. Over one hundred
of small ruminant pox-infected settlements were identi-
fiedin 1951-1952 in Leninabad (now Sughd), Kulyab (now
Khatlon) Regions and Regions of Republican Subordina-
tion (RRS). Notably goats (80-90%) were the most seriously
affected, 18-28% of animals died [10].

Over a 35-year period under study from 1961 to 2000,
excluding 1971-1972, 1987-1988 and 1991 (no data
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available), the SP infection lasted 22 years in Tajikistan
(66 outbreaks were recorded with SR of 0.63 — above aver-
age; the average number of outbreaks during the disease
registration periods (MNODRP) - 3; the average number of
outbreaks during the observation periods (MNOOP) - 1.89).
The corresponding indicators in other Central Asian Repub-
lics were as follows: Kazakhstan - 25 years (186 outbreaks,
SR 0.71 - above average; MNODRP - 7.44; MNOOP - 5.31),
Kyrgyzstan — 19 years (129 outbreaks, SR 0.54 - average;
MNODRP - 6.79; MNOOP - 3.69), Turkmenistan — 14 years
(35 outbreaks, SR 0.4 —average; MNODRP - 2.5; MNOOP - 1)
and Uzbekistan — 10 years (45 outbreaks, SR 0.29 — below
average; MNODRP - 4.5; MNOOP - 1.29). In Western Asia
there were also SP outbreaks being recorded in Azerbaijan
for 15 years (45 outbreaks, SR 0.43 — average; MNODRP - 3;
MNOOP - 1.29), Armenia - 10 years (64 outbreaks, SR 0.29 -
below average; MNODRP - 6.4; MNOOP - 1.83). During this
period 3 outbreaks (3-year infection period) were identi-
fied in Ukraine with SR 0.09 — low; MNODRP - 1; MNOOP -
0.09, and in Russia the period of infection lasted 16 years
when 142 outbreaks were reported (SR 0.46 — average;
MNODRP - 8.88; MNOOP - 4.06). From 1961 to 2000 SP
was being detected for 34 years in the CIS countries (Ka-
zakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan,
Russia and Ukraine) (SR 0.97; MNODRP - 21.03; MNOOP -
20.43), when 715 outbreaks were registered (Table 1). It
should be noted that Kyrgyzstan and Uzbekistan border
on the Republic of Tajikistan (RT) and are its trading part-
ners, as well as have partnership links with Kazakhstan,
Turkmenistan, Ukraine and Russia, and the fact that Ka-
zakhstan, Kyrgyzstan, Tajikistan and Russia are perma-
nently SP and GP affected determines the severity of the
problem.

The largest number of SP outbreaks in the RT was ob-
served in 1964 and 1965 (9 for each year), the smallest -
1967, 1978, 1983, 1986, 1993 and 1998 (1 for each year),

Table 1
Data on sheep pox epizootic situation in CIS countries in 1961-2000

and in 1970, 1973, 1977, 1980-1982, 1984, 1985, 1989,
1990, 1994, 1997 and 1999 the disease was not registered.

According to the OIE data [5], small ruminant pox was
detected in all regions (Gorno-Badakhshan Autonomous
Region, Sughd and Khatlon Regions, RRS) of Tajikistan in
1992, 1993, 1996-1998, 2000-2003, 2005-2010.

It was reported [10] that only SP was registered in the
RT in the period of 1961-2000, and though there are no
data on morbidity and mortality available, it is assumed
that on average there were about 160 diseased animals
per outbreak, and the epizootic cycle in the long-term dy-
namics was 5 and 8 years. There is also an opinion [13] that
both SP and GP outbreaks occurred in Tajikistan (1992-
1998) and in other CIS countries: Kyrgyzstan (1994-1997),
Azerbaijan (1995), Turkmenistan (1995), Uzbekistan (1995),
Kazakhstan (1995-1997).

Considering the risk of SP and GP entry, emergence
and spread in the territories bordering on Afghanistan
(Sh. Shokhin, M. S. A. Hamadoni, Farkhor, Panj, Jayhun,
Shahrituz, Qubodiyon, Nosiri Khusrav) and adjacent to
them (Mu'minobod, Vose, Danghara, Vakhsh, J. Balkhi,
Kushoniyon, Khuroson) Districts, as well as in Kulyab city
in the Khatlon Region, monitoring of morbidity and vac-
cine prophylaxis efficacy was carried out since 2003 (since
2011 - on the entire RT territory). The epizootic threat of SP
and GP entry, emergence and spread in all regions of the
country is posed by joint grazing on the pastures of flocks
belonging to various farms located in these areas. It should
be noted that five valley rivers including the Kofarnihon and
the Vakhsh flow in the Khatlon Region and form the Amu
Darya, which, as well as the upper source of the Panj River, is
a boundary with permanently SP and GP-infected Afghani-
stan, determining the possibility of a sub-regional risk of
these diseases’introduction, occurrence and spread.

The epizootological forecast for the Russian Fede-
ration and neighboring states for the period from 2016

Total
Country infection period SR MNODRP
outbreaks
(years)

Part of the world Subregion

Azerbaijan 0.429 3.000 1.286

Western Asia
Armenia 64 10 0.286 6.400 1.829
Kazakhstan 186 25 0.714 7.440 5314
Asia Kyrgyzstan 129 19 0.543 6.789 3.686
Central Asia Tajikistan 66 22 0.629 3.000 1.886
Turkmenistan 35 14 0.400 2.500 1.000
Uzbekistan 45 10 0.286 4.500 1.286
Europe Eastern Europe Ukraine 3 3 0.086 1.000 0.086
Russia 142 16 0.457 8.875 4.057

Total 75 34

Average 0.971 21.030 20430
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to 2020 showed that the highest probability of SP and
GP occurrence was determined for the North Caucasian,
Southern and Crimean Districts, and the greatest hazard of
the disease introduction came from the countries borde-
ring on Russia or having close economic ties with it, such as
Tajikistan, Kyrgyzstan, Kazakhstan, Uzbekistan, Turkmeni-
stan, Armenia, Georgia, Azerbaijan, Mongolia and China.
Hence, the epizootic situation on these diseases should be
constantly monitored, controlled, adapted and extrapo-
lated to specific periods of warning [14].

The trend for aggravation of SP and GP epizootic situa-
tion intensity had been dynamically predicted up to 2020
in potentially infected regions, however, taking into ac-
count cyclical fluctuations of the situation, it was assumed
that the intensity level might reduce in 2017-2020. The
maximum registration frequency of these nosounits was
characteristic of regions with a higher probability of SP
and GP emergence [1].

During the study period (2000-2021: 22 years) 114 out-
breaks of SP (65) and GP (49) were detected in the RT:
14 - in the Sughd Region (only SP), 70 - in the Khatlon
Region (SP - 44, GP - 26) and 30 — in the RRS (SP - 7, GP -
23) (Table 2). The largest number of outbreaks (35) in the
Republic was registered in 2002 (SP - 7, GP - 28): in the
Sughd Region, the same parameter was 4 (2008: SP), in
the Khatlon Region - 27 (2002: SP - 7, GP - 20) and in the
RRS - 8 (2002: GP) (Fig. 1).

While only SP outbreaks were identified in the Sughd
Region, the outbreak number for SP exceeded the corre-
sponding indicator for GP in the Khatlon Region and GP
was much more frequent than SP in the RRS. Most SP out-
breaks were detected in the Khatlon Region (67.69%), fol-
lowed by the Sughd Region (21.54%) and the RRS (10.77%),
and the corresponding indicators for GP in the Khatlon
Region and the RRS were 53.06 and 46.94%, respective-
ly. The distribution of both disease outbreaks was as fol-
lows: the Sughd Region (SP only) — 12.28%, the Khatlon
Region - 61.4%, the RRS - 26.32%. In total 57.02% of out-
breaks were associated with SP and 42.98% — with GP in
Tajikistan (Fig. 2).

Sheep pox in the Sughd Region was registered for
9years (SR0.41 - average; MNODRP - 1.56; MNOOP - 0.64),
in the Khatlon Region - 13 years (SR 0.59 — average; MNO-
DRP -3.38; MNOOP - 2) and in the RRS - 5 years (SR 0.23 -
below average; MNODRP - 1.4; MNOOP - 0.23), and GP in
the Khatlon Region was registered during 5 years (SR 0.23 -
below average; MNODRP - 5.2; MNOOP - 1.18) and in
the RRS - 9 years (SR 0.41 - average; MNODRP - 2.56;
MNOOP - 1.05) (Fig. 3). The infection period with regard
to these diseases in the RT from 2000 to 2021 was 14 years,
respectively (SR 0.64 - above average; MNODRP - 4.64;
MNOOP -2.95) and 12 years (SR 0.55 — average; MNODRP -
4.08; MNOOP - 2.23), for both SP and GP - 16 years
(SR 0.73 — above average; MNODRP - 7.13; MNOOP - 5.18).
During 22 years of observation in the Khatlon Region the
both diseases were registered for 14 years (SR 0.64 — above
average; MNODRP - 5; MNOOP - 3.18) and 11 years in the
RRS (SR 0.5 — average; MNODRP - 2.73; MNOOP - 1.36).

During the study period the peaks of SP incidence in
the RT (Fig. 4) were registered in 2002 (7 outbreaks in the
Khatlon Region), 2008 (10 outbreaks: 4 in the Sughd and 6
in the Khatlon Regions) and 2013 (5 outbreaks: 1 for each
of the Sughd and Khatlon Regions, 3 in the RRS). However,

the peaks of the disease outbreak detection in the regions
do not always comply with the indicators for the Republic:
in the Sughd Region these peaks were reported in 2004
(2 outbreaks) and 2008 (4 outbreaks — compliant data), in
the Khatlon Region - in 2002 (7 outbreaks — compliant)
and 2007 (8 outbreaks), in RRS - in 2013 (3 outbreaks -
data compliant). Graphically, the morbidity periods are
presented in ascending-descending or undulating lines:
the Sughd Region - 2003-2006, the Khatlon Region -
2000-2004 and 2005-2009, the RRS - 2012-2014) and
descending (the Sughd Region - 2008-2009) lines. In ge-
neral, 3 waves of SP morbidity were identified in Tajikistan:
2000-2005, 2006-2009, and 2012-2014. One outbreak
was identified in 2018 in the Khatlon Region.

To be described among the last ones [15] were the pox
outbreaks (caused by the SP virus according to NCFSD
data) that occurred in February 2018 in the Dangara
Raion of the Khatlon Region in two mixed flocks among
1.5-2 month old lambs at an early lambing stage, that
had been infected in winter pastures, and the source
could not be identified (it was assumed that it could be
the pathogen-infected sheep pen). The severity of clinical
and pathomorphological changes was due to both the
virulence of the circulating strain and the age of diseased
animals (50% mortality), who lacked colostral immunity,
and the animals’ resistance level was low as a result of
colostrum and milk underfeeding. Although these out-
breaks occurred in flocks belonging to one holding at
a distance of 10-12 km, however, no association was es-
tablished between them.

In 2002 (28 outbreaks — undulating period), 2007 (3 out-
breaks - ascending period), 2013 (4 outbreaks — undula-
ting) and 2019 (2 outbreaks — ascending period) the GP in-
cidence peaks were recorded in Tajikistan (Fig. 4), including
the indicators for the Khatlon Region (peaks: in 2002 - 20;
2013 and 2019 - 2 outbreaks each) and the RRS (peaks: in
2002 - 8;2007 - 3 and 2013 - 2 outbreaks). The undulating
period of GP incidence in 2001-2004 was due to the situa-
tionin the RRS, and its peak was an outbreak in the Khatlon
Region, where 2 GP outbreaks were also observed in 2019.

In 2000 several pox outbreaks were identified in the
areas bordering on Afghanistan in the Khatlon Region of
the RT [10], mainly among Angora goats with the morbi-
dity and mortality rate of 90 and 26%, respectively. Typi-
cal lesions on a significant part of hairless skin areas were
observed in animals. The disease which was most severe
before and during lambing, caused anorexia, vision loss,
udder lesions, decreased milk production, mass abor-
tions and infertility, and the mortality rate among new-
born goatlings was 85-90%. The following year (2001) GP
was identified in 11 farms already. In 2002, mainly in the
autumn-winter period, it spread in two regions of Tajiki-
stan (the Khatlon Region and the RRS) among goats of
local breeds, the disease had a mild form (mortality up to
3%) and the monopathogenic agent was not transmitted
to sheep kept together.

When the pathogen was isolated in VNIIVViM (Pokrov,
Russia) using electron microscopy, brick-shaped virions
(180-320 nm) with rounded edges were detected in the
pathological material, the virus antigen titer during solid-
phase enzyme immunoassay was 1:32-1:64 [16—18]. Most
capripoxvirus strains are species-specific, but some of
them can cause disease in both sheep and goats. The GP
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virus strain Dangarinsky isolated in the RT in 2002 was
pathogenic for both goats and sheep, and the former
died after they developed a full complex of disease symp-
toms, and the latter had a mild form of the disease (with
no manifestation of characteristic clinical signs), indicating
the possible circulation of the virus among non-immune

Table 2
Epizootic situation on sheep pox and goat pox in the Republic of Tajikistan (2000-2021)

Tajikistan

sheep which could be the pathogen source in the inter-
epizootic period [10, 16, 19]. However, despite the high
degree of antigenic relation, SP and GP viruses are phylo-
genetically diverse, and the latter, often inducing a more
severe form of the disease, causes high mortality in young
animals and significant economic losses.

EXENKALE

2000 2 2 2 2
2001 1 5 5 2 2 6 2 8
2002 7 2 7 8 8 7 28 3
2003 1 5 5 3 3 6 3 9
2004 2 1 1 2 2 3 2 5
2005 1 1 1 2 2
2006 1 3 3 1 1 4 1 5
2007 8 8 1 3 4 9 3 12
2008 4 6 6 10 10
2009 2 3 3 1 1 6 6
2010 1 1 1 1
2011
2012 1 1 2 1 1 2
2013 1 1 2 3 3 2 5 5 4 9
2014 1 1 1 2 1 1 3 1 4
2015
2016
2017
2018 1 1 2 1 1 2
2019 2 2 2 2
2020
2021
outbreaks 1 44 2% 70 7 3 30 65 49 114
ol observation | 22 p)) n n n n n p)) n Py
e (rielzelgtsrztlon 9 13 5 14 5 9 1 14 12 16
SR 041 | 059 | 023 | 064 | 023 | 041 | 050 | 064 | 05 | 073
Average annual (rielsg?;ltsrztlon 156 | 338 | 520 | 500 | 140 | 25 | 273 | 464 | 408 | 7.3
number of outhreaks
per period observation | 0.64 2.00 118 3.18 032 1.05 136 2.95 23 5.18
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The specific sera obtained using SP and GP virulent
viruses neutralized the SP virus strain B/5-96 and GP vi-
rus strain Dangarinsky adapted to the continuous sheep
kidney cell culture in 1:32 and 1:64 titers, respective-
ly [17, 20].

In total, the SP and GP outbreaks caused 3 waves (pe-
riods) of the disease incidence among small ruminants
in Tajikistan (Fig. 4): 2000-2005 (peak in 2002 - 35 out-
breaks), 2006-2010 (peak in 2007 - 12 outbreaks) and
2012-2014 (peak in 2013 - 9 outbreaks). One SP and
one GP outbreaks were registered in 2018, 2 GP out-
breaks —in 2019. In the Khatlon Region, 2 waves (periods)
of morbidity were observed in 2000-2005 (peak in 2002 -
27 outbreaks), 2006-2009 (peak in 2007 — 8 outbreaks)
and a descending period from 2013 (3 outbreaks) to 2014
(2 outbreaks). The incidence in the RRS was graphically
expressed in 2 waves (periods) in 2001-2004 with a peak
in 2002 (8 outbreaks) and in 2012-2014 with a peak in
2013 (5 outbreaks), as well as one ascending period in
2006-2007 (1 and 4 outbreaks, respectively). In addition,
one SP and one GP outbreak were identified in this region
in 2009 and 2010.

The analysis of the dynamics and structure of small
ruminant pox nosoareal in the RT in 1991-2011 showed
increased intensity of the epizootic situation, which was

Fig. 3. Reporting period duration (years) and stationary rate
for sheep pox and goat pox in the Republic of Tajikistan
in 2000-2021

characterized by increased outbreak incidence, but the
morbidity rate had a tendency to decrease. The tem-
poral cycles of epizootic process intensity determined
for Tajikistan were 6-8 and 14-16 years. When dynamic
models were extrapolated to the period up to 2015, the
incidence rate of outbreaks ranged from 0 to 10 per 1 mil-
lion animals, the incidence coefficient was 1-10 cases per
100 thousand small ruminants (P > 0.75). Environmental
and socio-economic factors significantly influenced the
territorial distribution of intensity indicators of epizootic
process: SR-0.437, IR - 0.478 and the morbidity rate - 0.45
(a < 0.005 - 0.01). Probability of SP and GP emergence on
the RT territory for the Khatlon Region, south and south-
west of the Gorno-Badakhshan Autonomous Region was
0.6-0.8 (above average), for the Sughd Region and the
RRS - 0.4-0.6 (average) [13].

Analysis of the SP epizootic process dynamics in Tajiki-
stanin 2000-2021 revealed that in 2000-2009 it was main-
ly determined by the situation in the Khatlon Region, while
the situation in the Sughd Region had similar trends in
2003-2005, 2008 and 2009, and in the RRS —in 2012-2014.
The development of the GP epizootic process in the RRS
in 2001-2004, 2006, 2007, 2012, 2013 formed the corre-
sponding situation in the RT, which was determined by
the situation in the Khatlon Region in 2013, 2014, 2018
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and 2019. Itis unquestionable that the SP and GP epizootic Average annual number of SP and GP outbreaks within
process in Tajikistan depends on the situation in the Khat-  the disease reporting period in the RT (Fig. 5) was 7.13
lon Region, but as regards SP, it is significantly affected by~ (SP - 4.64; GP - 4.08). This indicator was the highest in the
the situation in the Sughd Region, and as regards GP -by  Khatlon Region (5.00: SP — 3.38; GP - 5.2), in descending
the situation in the RRS. order followed by the RRS (2.73: SP - 1.40; GP - 2.56) and

The SP and GP tensity decreased in 2017-2020 due  the Sughd Region (SP - 1.56). It is characteristic that in
to cyclical fluctuations of the epizootic situation: no out-  the regions of GP distribution this indicator significantly
breaks were registered in 2017,and in 2018 (SP-1,GP-1)  exceeded the corresponding one (in the Khatlon Region
and 2019 (GP) there were 2 outbreaks in the Khatlon Re- by 1.5; in the RRS - by 1.8 times) for SP. Average annual
gion, which confirms trueness of the previously developed =~ number of SP and GP outbreaks within the observation
model of potential nosoareal development [1]. period can be considered as preliminary prognostic:

7.13

Khatlon Region RRS

HMNODRP = MNOOP

Fig. 5. Average number of sheep pox and goat pox outbreaks (annually) in the reporting
and observation periods (2000-2021) in the Republic of Tajikistan
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in general in Tajikistan — 5.18 (SP - 2.95; GP - 2.23), in
the regions - from 0.64 (SP), in the Sughd Region to 3.18
(SP - 2.00; GP - 1.18) in the Khatlon Region, the corre-
sponding values for the RRS - 1.36 (SP - 0.23; GP - 1.05).

Analysis of the SP and GP epizootic situation dynamics
in Tajikistan in 2000-2021 identified the main causes of
outbreaks of these diseases: 1) vaccination coverage of
not all livestock population; 2) immunization without
taking into account the colostral immunity; 3) contact of
healthy animals with diseased ones when being driven to
pastures (winter and summer) and grazing on high-alti-
tude (summer) pastures; 4) grazing of small ruminants on
permanently infected pastures bordering on Afghanistan;
5) vaccination of emaciated animals; 6) non-compliance
with veterinary and sanitary and quarantine rules.

CONCLUSION

Characteristics and patterns of SP and GP epizootic
process spread and manifestations identified based on
systemic epizootological analysis of the structure and dy-
namics of nosoareals, as well as the results of the risk as-
sessment of introduction, emergence and spread (taking
into account climatic, socio-economic and organizational
and managemental factors), monitoring and identifica-
tion of SP and GP infected and endemic zones confirm
the need for a systematic approach to epizootological
surveillance of highly dangerous and economically signi-
ficantinfectious diseases that have a trend for transbound-
ary spread. This approach will facilitate solving the issue of
possible hazard analysis and implementation of veterinary
and sanitary measures in case of disease emergence in any
country to ensure epizootological well-being.
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