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Distribution and molecular characterization of
African horse sickness virus in Regional Livestock 2 of Thailand
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Abstract

Background: African horse sickness (AHS) is a highly infectious disease that affects Equidae leading
to economic losses and mortality rates up to 90%. The primary vector is Culicoides spp. The first AHS
outbreak in Thailand was reported in March 2020 in Nakhonratchasima province. Subsequence outbreaks
were found in various provinces, including Chachoengsao, Nakhon Nayok, and Chonburi. Therefore, studying
disease distribution and molecular characterization is crucial for understanding the situation of disease
among horse populations in Regional livestock 2 area and identifying its sources for effective prevention
and control.

Method: 2,602 samples of blood and internal organ of horse in Regional livestock 2 was conducted
using Real-time RT-PCR for AHS diagnosis in Veterinary Research and Development Center, Eastern Region
from March to December 2020. Disease distribution was described using Quantum Geographic information
System (QGIS) and 3 positive samples were subjected for nucleotide sequence using sanger sequencing
and the phylogenetic tree analysis. Descriptive statistics were applied for data analysis.

Result: Among the tested horses in Regional livestock 2, AHS positivity was found to be 0.92%
(24 out of 2,602). Among the provinces, Chachoengsao had the highest proportion with 5.21% (15 out
of 288) positive cases, followed by Nakhon Nayok with 0.87% (2 out of 229), Chon Buri with 0.54%
(6 out of 1117), and Chanthaburi with 0.49% (1 out of 203). No positive cases were detected remaining
provinces. The occurrence of AHS has shown a clustered distribution, primarily affected densely populated
provinces with a significant presence of horse activities. Phylogenetic tree analysis based on VP2 gene and
BlastN indicated that the detected virus in this study was serotype 1 by comparing 96.64-100% identity
of the previous detected virus in NakhonRatchasima, Thailand. Possibly, the virus was come from the
previous outbreak.

Conclusion: AHS outbreaks are identified in 4 provinces within Regional livestock 2. The most
positive results were found in Chachoengsao Province. The clustering of outbreaks was observed in
densely populated areas with prominent horse activities. The results of the phylogenetic tree from the
VP2 gene of AHSV was serotype 1.

Keywords: Horse, African horse sickness, Distribution, Molecular characterization

"Veterinary Research and Development Center (Western Region) 126 M.10 Khaochangum subdistrict Potharam District Ratchaburi Province 70120
“Veterinary Research and Development Center (Eastern Region) 844 M.9 Khongkew subdistrict Banbuang District Chonburi Province 20220
*Corresponding author: Tel. 09-5540-5989 Fax 032-919575 ext. 114 email: chaiwalun.tunak@yahoo.com
‘gudifeuaziinnnnsdniunmdniang unn 126 1.10 aiwweiy 8.1ws1913 2.979Y3 70120

*Augideuasiimunnsdmunndaany fuoen 844 1.9 n.Araeia .01uds 9.9au3 20220

*Wow/gTuRaeu: ns. 09-5540-5989 Tnsans 032-919575 e 114 email: chaiwalun.tunak@yahoo.com

a daonwnaans UR 74 18UA 2

Journal of Thai Veterinary Medical
Association Under Royal Patronage



UNANYD

finrvasnisiner: lsanlsaneniniluii
Julseieuswedninsznadn neliifannudeme
mMaAsegia lnenudnsinisaieasdia 90 % lugh
fiwmzihlsa Toun 3u a@na Culicoides spp. WUN1T
ssunadausnludsemelveluiiou duiau wa. 2563
Fdwmiauasswdun seumunsszuiablddamin
A9 9 WY azldans uasuen vays Wudu s
Anwmsnszaesvessaluiluiuiivadaian 2
azvilumsiuieaarunisalveslsa wagn1sAnen
é’ﬂwmzmaﬁuqmim:LLamﬂﬁLﬁuﬁmmaqLﬁ??@ﬁizﬂ']m
Tuiiufl anansolfiduuumsdmsutesty AUAY
lsanaly

N5 Megaden wazeiiznieluaindd
11U 2,602 ﬁnﬂﬁuﬁmé’mimm 2 SEVAOU
funau-Suneu we. 2563 fidamsaaiiquiidouay
Wansdmlundniangiueen winsialsaniulse
wan3n1lusinee3s Real-time RT-PCR ®3u18n1s
nsvanedhvedlsalu@eiiuiisielusunsy Quantum
Geographic Information System (QGIS) &9n
fegnaitlinauandelsanisauensnilui $1uom 3
fogne Inaseimanuiiadlolnaniedd Sanger
Sequencing a3 14 phylogenetic tree \ieaSune
anudiiudvoadelussaulinana Tiesesitoyadas
ADRTINTTOUUN

wa: Haulnvadlsanilsaweniniludinfikiu
nsmaaeun sl fiRmsluiufivadefian 2 da
Wiy 0.92 % (24 911 2,602 518) lofiansandaegn
finnaeuludwmiaseg avdunsddadiuidiny
wauInselsngefign fe 5.21% (15 910 288 518)
F99NABUATUIEN 0.87% (2 31N 229 518) VA3
0.54% (6 90 1,117 519) Uagdunys 0.49% (1 1N
203 518) ldnunavanveslsadanaty Tudmind
wideluiiuiiuadaiion 2 msnunavandelsn AHS
wansliiiudanisnszarediiungudeu (cluster)
Tnenuannludmiadifiussvnsdiunn waziiud
fifiRanssuAeafui waznaannsineadu

AUIN1591nBU VP2 wazns BlastN wulndladu
tedlelndvesmsiugnssmdudenlsauensn
Tush &5t 1 Teenu % identity 96.64-100% @
Tndsstusrsanululssmelneneunthivsmie
upsIELN uansindmdululgAigessunsinann
M35EUIRASILSN

a3U: nudenmilsanevinlusiluiuiiedes
wm 2 $1uau 4 Fandn Inewuwauinanndigaiidana
asBans) mMsnszaefivesdie AHSV wuludmiai
fimnuvunuduresnsidssiuesluiuiindfanssy
Aenfui waznaanmsinesdndfamnnisen
gu vP2 wuindidduilindlelvdvesansiugnssudu
onmilsauen3nnludh Flslnd 1

Aadgy: 10 Tsanwlsauensnilugn nsnszatedn
ANWYULENNUGNTTH

N

Tsan1wlsauensnalusn (African horse
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$1uU 24 Fege Eendiegesiuau 3 fhegns finy
M3sEUIRlugIasn Laln Meg19angnenIEIuns
Jwdavays dunewdaiay Yminvays uavdune
Mezieu Jrinae@ansn esanawuindlelng
veea15iugnssulugudeyares GenBank ¢
TUsunsy BlastN nudndu AHSV Flslnd 1 lagan
WHUDIILAAIANUANTUEITI TRIINg 03089
3 fidnw imenguitudle AHSV @lslnd 1 uaziny
ﬂﬁjmﬁUL‘?}}aﬁWﬂuUib’nﬂﬂ‘lWS PnmsTenudiorou
flunay WA, 2563 Fiveniauassdun (MT461278.1)
Aoy % identity Wiy 100% Fewuindude
F5lnd 1 (King et al., 2020) wazdanuAasaaiu
Wodlslnd 1 Anuludmiauassedun Uszwelne
(MT280793.1) flountii (Kamlungdee, ‘ﬁauﬂahﬂﬁ
Auni) Aendu % identity Wiy 96.64% lnedoya
Flslndveadeiiiinsszuind awnsethuldlunis
Jostulsa wu nsldiedulinsetudlslndiifinns
syun WielhAnUsyansawlunsdesiulsadetu
SN ETUET s wanslfuitudindu
wasfiunvesnsszuiavedisa anansatuldlunis
aaﬂmmmsmuqﬂsﬂmﬂﬁuﬁﬁm \ieanaudss
"Lumiﬁﬂiﬂﬁ’hzﬁjﬁuﬁédﬂ

Journal of Thai Veterinary Medical
Association Under Royal Patronage

a daonwnaans UR 74 18UA 2
0

4 EVRDC 3/Tha Takiap/Chachoengsoa
MT461278.1/AHS-1/Thailand/2020
EVRDC 2/Phanat Nikhom/Chonburi
#EVRDC 1/Ko Chan/Chonburi
KT030461.1/AHS-1/South Africa/2005
KT030501.1/AHS-1/South Africa/2006
KT030481.1/AHS-1/South Africa/2004
KP009622.1/AHS-1/South Africa/2007
KP939377.1/AHS/South African/2000
KX987179.1/AHS-1/South Africa/2016
KT186948.1/AHS-1/South Africa/2004
MT280793.1/AHS-1/Thailand/2020
KT030491.1/AHS-1/South Africa/2004
KT187228.1/AHS-1/South Africa/2014
KT070508.1/AHS-1/South Africa/2011
KT030441.1/AHS -1/South Africa/2004
KT187108.1/AHS -1/South Africa/2004
0OM289920.1/AHS-1/South Africa/2012
AY163332.1/AHS-2/South Africa/2003
U01832.1/AHS-3/South Africa/1994
—— AF043926.1/AHS-9/South Africa/2000
U02713.1/AHS-8/USA/1993
UB0190.1/AHS-7/France/1996
U60189.1/AHS-6/France/1996
U02712.1/AHS-4/USA[1993
U60188.1/AHS-5/France/1996
U26171.1/AHS-6/USA/1995

—
020

U 2 wnugiiuananudsiudidd faunms (phylogenetic tree)
ndunilwesty VP2 vesdenlsauerinlushaunn 1157
bp Anmaawvluiiuiivadnion 2 vesUssmelny Weutugiu
Jo1a GenBank @319UHUIAILIT Maximum likelihood Tngnns
"jmﬁwﬁ%’aaﬂaﬁlm Hasegawa-Kishino-Yano+G parameter model
fifnAaandesiu Bootstrap 7 1,000 TngldTusunsy MEGA-X lunis
@579 phylogenetic tree

ayUuazdalauauue

9INNFANBINUNITNTZABFIVE AHS L1Tu
nquieu Tununuadnin 2 vesUsewmelne Tu 4

Jardn loun augans) vays uaswen wasdunys

=

TneffminazBansnunguieudiuiusnniian lu
vuefian 5 Jialinude AHSV wurauanselsa
nulsAkeananilugin 0.92% (24/2,602) wavdnweg
mw"v’uﬁqﬂssmaqﬁa AHSV 91AN15AN®119AY
Iuin153ndu VP2 wuhdanauiindlelnaves
ansitugnesndudonilsnuensnilusih #lslnd 1
WuRearuinuenululssndlneteunihiodisls



AnnuasinisanenluEeweswiavediuainivyluy

Nl maenunsmuankardesiuutam ey
Uadededunissvuiavedsaluiiuiiadniun 2

AnRNssNUsEZNIA

yeveuAl WvthiiviesufuiRn1swensinen
waglifaingn gudideuwasiauinisdniunng
manziueen flvnnudismdslunisnsafedn
Wil difnauladaisnne uazuadnidmia
yindavda Tuttufion 2 ddnauuadnion 2 v
fldarutemieluniseeniiufiiieiiuieds

LONANTD19DY

va

nsuUadnd. 2558. saunguingaydydi anunsesydyds

o

o

l3ATeU1ndnd w.a. bees. diinauay Josiu way
Udalsadnd nsudadnd nsensianunsuazannsal.
309 .

nsuuAdnd. 2563. deyaadaviuiugdnilulsvinealng.
naumealuladansauma uaznsdeans aqudimalulad
asaumea uazn1sdeans nsuUadnd nszvTnuas
uazannsal. 180 #i. [Onlinel. Available: https://
ict.dld.go.th/webnew/index.php/th/service-ict/
report/355-report-thailand-livestock/animal-
book/1556-2563 [18 dquieu 2566].

1930 pnan glien anunsng weuy Aaglagnuian Juayinl d
Wley  uazanIns Inauraned. 2553, sllanazay
YnYUANggNIaveIutasiugatianlunisulauy
Tusunesnninén Sminases. Soadunisusaum
SwimsvesnTimeidenuasmans Al 48 @197
SHMANNEAITHT. NTUNN. W7 128-137.

uArwgadUnmioaulail. 2563. “Uadndisaud “nmilsawensn
Tuih” sewiles muan §1%7 asuidr amdeyne Auanm
Uaoalsa L%’J‘ﬁqw” [Online]. Available: https://www.
matichonweekly.com/hot-news/article_306208.
[18 fquigu 2566].

Bekker, S., Potgieter, C.A., van Staden, V. and Theron, J.
2022. Investigating the Role of African Horse
Sickness Virus VP7 Protein Crystalline Particles on
Virus Replication and Release. Viruses. 14 (10):
2193. doi: 10.3390/v14102193.

Bunpapong, N., Charoenkul, K., Nasamran, C., Chamsai, E.,
Udom, K., Boonyapisitsopa, S., Tantilertcharoen,
R., Kesdangsakonwut, S., Techakriengkrai, N.,
Suradhat, S., Thanawongnuwech, R. and Amonsin,
A. 2021. African Horse Sickness Virus Serotype 1,
Thailand. Emerg. Infect. Dis. 27 (8): 2208-2211.
doi:10.3201/eid2708.210004.

Guthrie, A.J., MacLachlan, N.J., Joone, C., Lourens, C.W.,
Weyer, C.T., Quan, M., Monyai, M. S. and Gardner,
I.A. 2013. Diagnostic accuracy of a duplex real-time
reverse transcription quantitative PCR assay for
detection of African horse sickness virus. J. Virol.
Meth.189(1):30-35.doi: 10.1016/JMROMET.2012.12.014.

Higgins, D., Thompson, J., Gibson, T., Thompson, J.D.,
Higgins, D.G. and Gibson, T.J. 1994. CLUSTAL W:
improving the sensitivity of progressive multiple
sequence alisnment through sequence weighting,
position-specific gap penalties and weight matrix
choice. Nucleic Acids Res. 22: 4673-4680.

Jomkumsing, P., Surapinit, A., Saengpara, T. and Pramual,
P. 2021. Genetic variation, DNA barcoding and
blood meal identification of Culicoides Latreille
biting midges (Diptera: Ceratopogonidae) in
Thailand. Acta Tropica. 217; 105866. doi: 10.1016/].
actatropica.2021.105866.

King, S., Rajko-Nenow, P., Ashby, M., Frost, L., Carpenter,
S. and Batten, C. 2020. Outbreak of African horse
sickness in Thailand, 2020. Trans. Emerg. Diseases.
67 (5): 1764-1767. doi: 10.1111/TBED.13701.

Kumar, S., Stecher, G,, Li, M., Knyaz, C. and Tamura, K.
2018. MEGA X: molecular evolutionary genetics
analysis across computing platforms. Mol. Biol.
Evol. 35 (6): 1547.

Lu, G, Pan, J,, Ou, J,, Shao, R., Hu, X., Wang, C. and Lj, S.
2020. African horse sickness: Its emergence in
Thailand and potential threat to other Asian
countries. Trans. Emerg. Dis. 67 (5): 1751-1753.
doi: 10.1111/TBED.13625.

Mellor, P.S. and Boorman, J. 1995. The transmission and
geographical spread of African horse sickness and
bluetongue viruses. Ann. Trop. Med. Parasitol. 89
(1): 1-15. doi: 10.1080/00034983.1995.11812923.

Mellor, P.S. and Hamblin, C. 2004. African horse sickness.
Vet. Res. 35 (4): 445-466. doi: 10.1051vetres:2004021.

daonwnaans UR 74 18UA 2

Journal of Thai Veterinary Medical
Association Under Royal Patronage



Mugabi, F., Duffy, K.J., Mugisha, J.Y. and Collins, O.C. 2021.

Determining the effects of wind-aided midge
movement on the outbreak and coexistence of
multiple bluetongue virus serotypes in patchy
environments. Math. Biosci. 342: 108718.

Rodriguez, M., Hooghuis, H. and Casta~o, M. 1992. African

horse sickness in Spain. Vet. Microb. 33: 129-142.

Sellers, R.F., Pedgley, D.E. and Tucker, M.R. 1977. Possible

spread of African horse sickness on the wind.
Epidemiolol. Infect. 79 (2): 279-298. doi:10.1017/
S0022172400053109.

Sellon, D.C. and Long, M.T. 2014. “Equine Infectious

Diseases E-Book.” [Online]. Available: https://
books.google.co.th/s?hl=en&lr=&id=3UJYAQ
AAQBAJ&oi=fnd&pg=PA181&dqg=african+hors
e+sickness%2Bchapter+16&ots=aooEAXA8H
0&sig=I1gKYPUlvagNzUvsUS3GleVYaMhE&red
ir_esc=y#v=onepage&q=african%20horse%20
sickness%2Bchapter%2016&f=false. Accessed
April 3, 2022.

Toh, X., Wang, Y., Rajapakse, MP., Lee, B., Songkasupa, T.,

Suwankitwat, N., Kamlangdee, A., Judith, Fernandez
C. and Huangfu, T. 2021. Use of nanopore
sequencing to characterize african horse sickness
virus (AHSV) from the African horse sickness
outbreak in Thailand in 2020. Trans. Emerg. Dis. 69
(3): 1010-1019. doi: 10.1111/tbed.14056.

World Organization for Animal Health (WOAH). 2022.

“Chapter 3.6.1. African horse sickness (infection
with African horse sickness), version adopted in
May 2019.” In: Manual of Diagnostic Tests and
Vaccines for Terrestrial Animals 2022. [Online].
Available:https://www.woah.org/fileadmin/Home/
eng/Health standards/tahm/3.06.01 AHS.pdf.
Accessed April 3, 2022.

daonwnaans UR 74 18UA 2

Journal of Thai Veterinary Medical
Association Under Royal Patronage



