ORIGINAL ARTICLES | BOVINE DISEASES OPUTHATIbHBIE CTATbY | BOJTE3HI KPYMHOTO POTATOTO CKOTA

M) Check for updates (c0

https://doi.org/10.29326/2304-196X-2026-15-1-60-66

Serological tests for lumpy skin disease in Republic
of Tajikistan in 2023

Rajabmurod A. Atovullozoda', Irina N. Shumilova?, Fedor I. Korennoy?, Mulojon A. Amirbekov', Sulaimon Kh. Nazrullozoda', Rustam M. Sharipov’,
Samandar M. Kosimov', Olga P. Byadovskaya?, Alena 0. Krotova?, Alexander V. Sprygin?

!nstitute of Veterinary Medicine of the Tajik Academy of Agricultural Sciences, ul. A. Kakharova, 43, Dushanbe 734005, Republic of Tajikistan

2Federal Centre for Animal Health, ul. Gvardeyskaya, 6, Yur'evets, Vladimir 600901, Russia

ABSTRACT

Introduction. Cattle farming plays a key role in the agriculture of the Republic of Tajikistan, satisfying not only the needs for meat and dairy products. Recently,
the intensification of livestock production in Tajikistan has been facing serious problems related to infectious diseases, in particular those caused by capripoxviruses,
including lumpy skin disease (LSD), which causes significant economic damage and compromises animal performance and health in the region and around the
world. Studying and understanding the LSD epizootology in the Republic of Tajikistan climatic environment will facilitate better disease control.

Objective. Epizootological data collection and brief description of LSD outbreaks in the Republic of Tajikistan in 2023.

Materials and methods. Traditional epizootological analysis tools were used to collect data on LSD outbreaks, as well as serological tools for the disease
retrospective diagnosis.

Results. In 2023, an LSD case was first reported in the Republic of Tajikistan in the region bordering Afghanistan. Analysis of the seasonal pattern of the disease
occurrence in Tajikistan demonstrated that the LSD outhreaks were most often reported in summer and autumn: from July to November. The disease spread mainly
in the areas with a high concentration of livestock, in particular in the Khatlon Region. The average animal density in the Khatlon Region is 46 cattle per 1 km?and
117 sheep and goats per 1km2 The peak of LSD epidemic was recorded in September — November 2023. Morbidity and mortality varied by districts, ranging from
100 55% and from 2 to 15%, respectively. Tests of 216 bovine serum samples demonstrated LSD virus antibodies in 109 animals, accounting for 50.5% of the total.
Conclusion. In 2023, a range of studies was conducted and measures were taken in the Republic of Tajikistan to prevent LSD spread. To effectively control the
disease, it is necessary to strengthen epizootological monitoring, carry out timely vaccination of animals and implement measures for the identification and control
of potential vectors. These steps will minimize economic losses and maintain the animal health in the republic.
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[lpoBeaeHne ceponornyecknx MccesoBaHnin Ha 3apasHbiil
y3eNKoBbIi AepMaTuT B Pecnybnuke Tagkuknctan B 2023 1.

P. A. AtoBynno3opa’, 0. H. lymunoBa?, ®. U. KopexHoit?, M. A. Amup6ekos’, C. X. Haspynnosopa', P. M. lapunos’, C. M. Kocumos',
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Pecnybnuka TapxmkucTad
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PE3IOME

BBepenue. CKOTOBOACTBO UrPaeT KMKueByto posb B ceNbckom Xo3ailcTBe Pecnybninku Tagukuctan, 06ecneuras He ToNbKO NOTPEBHOCTY B MACHBIX U MONOYHBIX
npozyKTax. B nocnesHee Bpema HTEHMQUKALNA KUBOTHOBOAYECKOI! AATENbHOCTY B TalKIKNCTaHe CTaNKUBAETCA C cepbe3HbIMU Npobnemamu, (BA3aHHbIMU
C MHOEKLMOHHbIMI 3360N1EBAHMAMY, B YaCTHOCTM BbI3bIBAEMbIMI KanpUNOKCBUPYCaMU, B TOM YNCTE 3apa3HbIM Y3enKOoBbIM AepMaTUTOM KPYMHOTO poratoro
CKOTa, KOTOPbIil HAHOCUT 3HAUMTENbHbIA IKOHOMUYECKIIA YLLep6 11 CTaBUT NOA yrpo3y NPOAYKTUBHOCTb M 30POBbE XKUBOTHBIX B PErvOHE 1 BO BCeM Mupe. M3yye-
HUe 1 NOHUMAaHWe INN300TONOMMI 3aPa3HOrO Y3eNKOBOTO lepMaTiTa KPyMHOTO PoraToro CKoTa B KAuMatinueckux ycnosuax Pecnybnuki Tamkuknctan no3sonut
YyYLLUTL KOHTPONb 3 3a601eBaHNEM.

Llenb nccnepoBaHuA. SnM300T0N0rMYECKOE ONMCAHNE N KPATKaA XapakTepucTUKa BCMbILLEK 3apa3HOT0 Y3e1K0BOro AepMaTiTa KpynHoro poratoro ckota B Pe-
cny6bnmke Tamxukuctan 8 2023 .
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Marepuanbi u meToAbl. B pabote ncnonb3oBaHbl Knaccuyeckine METoAbl 3MU300TONONMYECKOro aHanu3a no c6opy JaHHbIX 0 BCMbILLKAX 3apa3HOro y3eNnkoBoro
[AepmaTyTa KpynHoro poraToro CkoTa, a Takxe Ceponoruyeckine MeTobl ANA PETPOCTIEKTUBHOI AMArHOCTUKN 3a60neBaHuA.

Pesynbrarbl. B 2023 1. B Pecnybnuke TapukuctaH Bnepsble 6bin 3aperucTpupoBaH Ciyyail 3abonesaHua KpynHOro poraToro ckoTa 3apasHbiM y3eNKkoBbIM Jep-
MaTuTOM B paiioHe, rpaHuyalLem ¢ AgpraHuctaHom. AHanu3 Ce30HHOCTY NPOABNEHNA lAHHOTO 3aboneBaHNA B TaZKMKUCTaHe NOKa3an, YTo BCMbILLKI 3apa3Horo
Y3eKOBOro lepmaTiTa KpynHOro poratoro cKota MpoUCXOAMIY YalLie BCEro B NeTHe-0CeHHMIl Nepuog: ¢ ionA no HoA6pb. bonesHb npeumyLLecTBEHHO pacnpo-
(TPaHMNach B PErvoHax C BbICOKOI KOHLEHTpaLyeil CKOTa, B YaCTHOCTU B paiioHax XaTnoHcKoii obnactu. CpefHAA NNOTHOCTb XUBOTHBIX B XaTNOHCKOI 06nacTu
COCTaBAET 46 10108 KPyMHOTO POratoro ckota Ha 1 km? 1 117 roNoB MeJKoro poratoro ckota Ha 1 km>. Ik 3Mu300TUM 3apa3Horo y3enKoBOro epMariiTa KpynHoro
poratoro ckota 611 3apuKcMpoBaH B ceHTAOPe — HoAbpe 2023 r. 3a6oneBaeMoCTb U CMEPTHOCTb BapbypoBanK No paiioHam ot 10 o 55% u ot 2 Ao 15% coot
BETCTBEHHO. [1pi uccnefoBaHmy 216 npo6 cbIBOPOTOK KPOBY KPYMHOT0 PoraToro Ck0Ta aHTUTeNa K BUPYCY 3apa3Horo y3enkoBoro AepmatuTa Obinn o6HapyxeHbl
y 109 3MBOTHbIX, 4TO COCTaBMNO0 50,5% OT 06LLiero uncna.

3akniouenne. B 2023 r. B Pecnybnuke Tagkukuctan 6bin npoBeeH KOMNEKC MCCne0BaHIi U NPpeAnpUHATbI Mepbl N0 NpeaynpexAeHnio pacnpocTpaHeHus 3a-
Pa3HOoro y3enKoBOro AepmaTyTa KpynHoro poraTtoro ckota. [na 3¢ gekTusHoii 6opb6bl ¢ 3abonesaHinem HeobXoANMO YCUAMTb INM300TONOTUYECKII MOHUTOPUH,
MpOBOANTL CBOEBPEMEHHYI0 BAKLIMHALMIO XKIBOTHBIX 1 BHEAPATb Mepbl M0 WAEHTUMKALII NOTEHLMANbHBIX NEPEHOCYUKOB U MX KOHTPOMH. ITH LWary No3BOAAT
MUHMMM3MPOBATb IKOHOMIUYECKMe NOTEPH U COXPaHNT 3[0POBbE CKOTA B pecrybuke.

KnioueBbie cnoBa: 3apa3Hbli y3enKoBblii AepMaTuT, SMU300TONOMNA, KIMHUYECKIE NPU3HAKI, AMArHOCTUKA, IMMyHOdEPMEHTHDIN aHanu3, BakunHaums, CHI
bnaropapHocTu: Pabota BbinonHeHa 3a cuer cpepcts OrbY «BHUN3M» B pamkax Tematukm HayuHo-McCneoBaTeNbCKX paboT «BeTepuxapHoe 6narononyune».
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KoHdnukr untepecos: ABTopbl 3aABNAIOT 00 OTCYTCTBUN KOH(NMKTA MHTEPECOB.
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INTRODUCTION

Lumpy skin disease (LSD, Neethling virus infection) is
a viral transmissible disease of cattle characterized by fever,
damage to the lymphatic system, edema of subcutaneous
tissue and internal organs, formation of skin nodules, dam-
age to the eyes and mucous membranes of the respiratory
and digestive systems, loss of productive performance and
body weight [1]. The disease causative agent is a DNA-con-
taining virus of the genus Capripoxvirus, family Poxviridae,
which is closely related to sheep pox virus and goat pox
virus [2].

Lumpy skin disease virus (LSDV) spread outside the dis-
ease outbreak is possible in two ways. Firstly, the infected
animals demonstrating clinical signs and being in the in-
cubation period are active shedders of the pathogen in
an unapparent form [3]. In this case, subclinically infected
animals serve not only as an active source of infection, but
also as an important factor in the virus spread over long
distances, which is most often associated with cattle driving
or illegal transportation by road vehicles [4]. It should be
noted that LSD causes major economic losses, such as
a sharp decline in milk production, reduced milk and raw
hide quality, loss of body weight, abortions, infertility in
bulls and reduced fertility in cows. As a result, trade rela-
tions are prohibited, which negatively affects the econo-
mies of countries focused on exporting animal products [5].

It is assumed that the main factor of the disease agent
transmission is blood-sucking insects and ticks [6], al-
though it has now been experimentally proven that mos-
quitoes of the genus Aedes, flies (for example, Stomoxys
calcitrans and Biomyia fasciata) and ticks (Rhipicephalus
appendiculatus and Amblyomma hebraeum) are capable of
participating in the virus spread [7]. The importance of

various arthropod vectors may vary in climatically different
regions depending on their abundance and trophic behav-
ior, however, no relative entomological studies from differ-
ent geographical and climatic zones have been de-
scribed. The virus transmission via contaminated semen is
possible [8].

Direct contact was not previously considered an effective
route of the infection transmission [9], however, given the
disease epizootological profile, when the outbreaks can be
reported in early spring or autumn in the absence of flight
activity of blood-sucking insects, alimentary and air-borne
routes of the infection are feasible, since a diseased animal
sheds the virus with the nasal discharge and scabs from the
necrotized nodes [10]. Evidence of the contact virus trans-
mission has been obtained in a number of studies involving
experimental infection of susceptible animals [11].

In the past, the LSD distribution range was limited only
to South Africa. However, by 1956, the disease quickly
spread to Central and East Africa. The first case of LSD in-
fection outside the African continent was reported in Isra-
el, which marked the beginning of the intercontinental
spread of the disease [12, 13, 14, 15, 16]. The disease with
characteristic signs was detected in Albania, Greece, Geor-
gia, Iran, Macedonia, Bulgaria, Turkey and other countries
of the world with numerous outbreaks being reported in
recent years [17, 18, 19]. In the CIS countries (Fig. 1), LSD
was officially reported in Azerbaijan (2014), Armenia (2015),
Russia (2015), Kazakhstan (2016) [20, 21, 22].

Since 2019, LSD has begun to spread in Southeast Asian
countries such as Thailand, Vietnam, India, Pakistan, Indo-
nesia, and Singapore; China, Japan, and South Korea have
also reported outbreaks [15, 23, 24, 25, 26]. This created
a threat of the disease cross-border transmission to the
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countries of Central Asia. LSD was not reported in the Re-
public of Tajikistan until 2023, but the massive spread of
the infection to the Asian region since 2019 has resulted in
the pathogen introduction into the country [25]. In 2023,
LSD was for the first time diagnosed in cattle in the border
region with Afghanistan, in the Panj District of Khatlon Re-
gion, Republic of Tajikistan. The infected animals comprised
30 cattle of varying ages of the Black Pied, Carpathian,
Swedish, and local breeds. The disease was observed in
animals in Mehnatobod village (Sughd Region), Kahramon
village (Rudaki District of Republican Subordination), in
Moskovsky settlement (Hamadoni District) as well as in
the villages of Farkhor District of Khatlon Region, and then
it spread to other regions of the Republic, causing signifi-
cant economic damage to animal farmers.

The work was aimed at the epizootological description
and brief characterization of the LSD outbreaks in the Re-
public of Tajikistan in 2023.

MATERIALS AND METHODS

LSD epizootic situation was studied on animal farms in
the southwestern and northern regions of Tajikistan (Sughd
Region, Khatlon Region, and the Districts of Republican
Subordination), where a combined housing-and-pasture
system of cattle management is practiced.

Standard clinical, epizootological, and serological re-
search methods were used in the study. To assess morbid-
ity and mortality, the proportion of diseased and dead
animals out of the total susceptible population in the out-
break was calculated.

Serological analysis. To make a preliminary assessment
of the situation, 216 serum samples of cattle of different
age groups were serologically tested. The sera were col-
lected from animals demonstrating LSD clinical signs in the
regions of the Republic located in different climatic and
geographical zones (Table 1).

Double-antibody sandwich enzyme-linked immunosor-
bent assay (ELISA) was used in the study. The study was
performed using a test system for detecting antibodies
to capripoxviruses in sera or plasma of cattle, sheep, goats
or other susceptible species (IDvet, France) in accordance
with the manufacturer’s instructions. The serum samples
were collected from infected (IN) and contact animals
(C1 and C2) on days 0; 42 and 60 after the start of the ex-
periment. The results were interpreted based on optical
density (OD) measured at a wavelength of 450 nm using
a Sunrise microplate reader (Tecan, Switzerland). They were
expressed as the ratio of the optical density of the test sam-
ple to the optical density of the positive control (5/P%),
calculated as follows: S/P% = (OD sample — OD negative
control) / (OD positive control - OD negative con-
trol) x 100%. S/P ratio = 30% was considered positive.

RESULTS AND DISCUSSION

The Republic of Tajikistan is a landlocked state in Central
Asia, characterized by a predominantly mountainous ter-
rain. The area of the country is 142.6 thousands km?, the
population is 10 million people. As of 2023, the cattle pop-
ulation in the country amounted to 2,605 thousands
(FAOstat, 2025). The first-level administrative divisions
consist of five units: Sughd Region, Khatlon Region, Gorno-
Badakhshan Autonomous Region, the city of Dushanbe,
and the Districts of Republican Subordination.

Tajikistan is located in zones of continental, sharply
continental, and mountain climate. The country’s climatic
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Fig. 2. LSD spread in the Republic of Tajikistan in 2023

conditions are determined by its topography, which en-
compasses both lowland and high mountain areas. Pre-
cipitation is distributed unevenly. The majority of the pre-
cipitation falls in winter and spring. Summer in lowland
areas is dry.

The disease was first reported in the hot and arid Khat-
lon Region (in Panj, Farkhor and Hamadoni Districts), where
high temperatures and dry climate contribute to the active
reproduction of blood-sucking insects, the key virus carri-
ers. The infection subsequently spread to other regions,
including the Sughd Region, the city of Dushanbe and Dis-
tricts of Republican Subordination, where the moderately
warm climate, presence of pastures and water reservoirs
also create conditions for the disease transmission. The
location of the affected areas is shown in Figure 2.

In 2023, the majority of LSD outbreaks (14 outbreaks) were
reported in the Khatlon Region, where 70% of the Republic’s
cattle population is concentrated. Morbidity and mortality of
cattle in the Panj District reached 55 and 15%, respectively.

Analyzes of LSD situation in cattle demonstrated that
during the further spread of the disease across the Repub-
lic in June — August 2023, the mortality in the Faizabad
District was 30-40%, and mortality — 2-3%, while in the
Gissar valley they were 20 and 3%, respectively.

In the Rasht Valley, where temperate climate prevails,
the disease was reported in cattle in November - December.

Panj - a district where the first LSD case was detected
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7 Table 1
7 - % Regions of the republic where serological monitoring was carried out
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5 4 4 Regions of the Republic of pathological 0Ly
4l material of tested samples
31 2 Khatlon Region Serum 95
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Fig. 3. Number of LSD outbreaks by month

Fig. 4. Formation of nodular skin lesions on the neck and shoulder blade areas
of LSD infected cattle

A

Fig. 5. Erosive lesions of the tongue mucosa of LSD infected cattle Fig. 7. Nodular and ulcerative lesions on the udder of LSD infected
cattle
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Table 2
LSD ELISA results

Number of kishlaks Samples tested Positive samples detected Seroprevalence, %

Khatlon Region
Panj 3 27 19 70.4
Hamadoni 4 19 n 579
Farkhor 4 15 9 60.0
Vose’ 2 N 5 455
Kulob 3 8 3 375
Bokhtar city 3 15 8 533

Sughd Region
Ayni 2 12 4 333
Ghafurov 3 10 2 20.0
Konibodom 1 7 2 28.6
Panjakent 1 16 7 438
Isfara 1 13 5 38.5

Districts of Republican Subordination

Hisar 2 14 4 28.6
Rudaki 3 21 13 61.9
Faizabad 2 10 5 50.0
Rasht 2 18 12 66.7
Total 36 216 109 50.5

The mortality in this region did not exceed 10%, and the
mortality of the infected animals amounted to 3-5%.

In northern Tajikistan, LSD was reported in Ayni, Ghafu-
rov, Konibodom, Panjakent, and Isfara districts of Sughd
Region. The cattle morbidity in these regions was 15-20%,
and mortality ranged from 3 to 5%.

The disease outbreaks were less intense in the regions of
the Badakhshan Mountainous Autonomous Region, which
is associated with a lower activity of the insect vectors due
to the specifics of the climate and terrain. Despite the fact
that this area, located along the border with Afghanistan,
occupies more than 43% of the territory of the Republic, it
has the lowest animal population and density per 1 km?2

The latest disease outbreaks in the Republic of Tajikistan
were reported in December 2023 in the Districts of Repub-
lican Subordination. Overall, more than 20 outbreaks of LSD
were reported during the year, most of them were detected
in the summer-autumn period from July to November
(Fig. 3). This may be attributed both to the activity
of potential vectors and to the pasturing of livestock during
this period. The peak of the LSD epizootic in cattle was
recorded in September - November 2023. The information
obtained is consistent with the published data [27, 28, 29].

It is important to note that, based on the field data, the
incubation period for LSD was approximately 5 days and may
have depended on the susceptibility of the animals [30].

Thus, the disease outbreaks were less intense in the
mountainous regions of the country, where the harsh cli-
mate with low temperatures limits the insect activity. In the
foothill areas and pastures, the infection could spread
through livestock migration. Consequently, the combina-
tion of the hot climate, high animal density, and favorable
conditions for insect reproduction have become key factors
in the LSD epizootic process in Tajikistan [31].

The diseased animals demonstrated high body tem-
perature (40.5-42.0 °C), nasal and ocular discharge, en-
larged lymph nodes (especially patellar and scapular ones),
refusal of food, as well as skin nodular eruptions of various
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shapes and sizes (Fig. 4), and erosive lesions in the oral cav-
ity, including the tongue (Fig. 5).

The number of nodules ranged from ten to several hun-
dred (Fig. 6). During LSD development in lactating cows,
nodules of various shapes and sizes often appeared on the
udder (Fig. 7). The diseased animals quickly became ema-
ciated and lost their dairy and meat performance for a long
time [32].

When ELISA was used to test 216 samples of bovine sera
from animals from Khatlon and Sughd Regions and Districts
of Republican Subordination, LSDV antibodies were detec-
ted in 109 of them, which accounted for 50.5% of the total
number of animals (Table 2).

The highest seroprevalence was reported in the Khatlon
Region: Panj District (70.4%), Farkhor District (60.0%) and
Hamadoni District (57.9%), which indicates a significant
spread of infection in this area. In Sughd Region, the high-
est rates were detected in Panjakent (43.8%) and Isfara
Districts (38.5%), and as for the Districts of Republican Sub-
ordination, high level of seroprevalence was reported in
Rasht (66.7%) and Rudaki Districts (61.9%).

Thus, the study results indicate the transboundary na-
ture of LSD and emphasize the need for further monitoring
and the implementation of preventive measures to control
the disease situation with the aim of reducing the economic
losses.

CONCLUSION

An analysis of the LSD situation in Tajikistan in 2023
showed that the infection outbreaks had seasonal pattern,
reaching the peakin the summerand autumn period (July -
November). The most affected areas were Khatlon Region,
Districts of Republican Subordination and Sughd Region,
where the seroprevalence varied from 20.0 to 70.4%. The
infection outbreaks were reported both in the backyards
and on commercial farms, which indicates the need for
strict veterinary control and implementation of pre-
ventive measures.
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To effectively control LSD, it is necessary to strengthen
epizootological monitoring, carry out timely vaccination
of animals, and implement measures for the identification
and control of potential vectors. These steps will allow min-
imizing economic losses and maintaining animal health in
the Republic.
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