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Survey for Malignant catarrhal fever of even-toed ungulate animals
(order Artiodactyla, Family Bovidae and Cervidae) in Eastern region, Thailand
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ABSTRACT

Background: Malignant catarrhal fever (MCF) in livestock is caused by 2 important viruses including
Alcelaphine herpesvirus 1 (AlHV-1) and Ovine herpesvirus 2 (OvHV-2). From the previous study in 2016,
MCFV (OvHV-2) was detected in sheep samples from a zoo in the Eastern region which caused the death
of guars in the same place. This virus is not pathogenic in reservoir hosts but severe in susceptible hosts.
Cohabitation among reservoir and susceptible hosts can be impact to animal health problems which will
affect the management of animal husbandry. Surveying of MCFV (OvHV-2) in reservoir hosts including
goat and sheep will help to prevent disease spreading to susceptible hosts such as guar, cattle, buffalo
and deer and also promote efficient management in cohabitation areas.

Method: Blood samples and data of animals from cohabitant areas in 3 provinces; Chonburi,
Rayong and Chanthaburi, in the Eastern region were collected. MCFV (OvHV-2) detection from all 178
blood samples was done using Hemi-nested-PCR. The phylogenetic tree of MCFV was analyzed. The data
of animals was described using descriptive statistics.

Result: MCFV were positive 80.34% (143/178). Among species, goat and sheep were positive 80.95%
(34/42) and 80.15% (109/136), respectively. From molecular epidemiology analyzed found that the
collected samples were 100% identity. The result was compared with GenBank database and found the
similarity to the reported case in Eastern region of Thailand in 2016 and the result was also similar to
MCFV (OvHV-2) in Germany, Canada, Netherlands, United States of America and Pakistan.

Conclusion: MCFV (OvHV-2) in goat and sheep were found 80.34% (143/178). The result showed
that the nucleotide sequenced were in the same group as previous finding in the last 4 years and in
other countries. Therefore, introduction of new reservoir animals such as goat, sheep to this area should
be concern. Especially, to farms where raise susceptible animals such as cattle, buffaloes, pigs. The
management should be performed such as separate reservoir animals from susceptible animals, detect
of MCFV antigen or MCFV antibodies before introducing new reservoir animals and educate farmers,

owners and zookeepers on prevention and control for this disease especially avoid cohabitation.
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(Outer Primer) wazazld PCR product gy
Adueduuuudmiuiiiiinamsiugnssiluseud
a04 lavagldlnsiwes OvHV-POL fiu POL-2 (Inner
Primer) LﬁaLﬁmU%mwmaWiﬁuqﬂiimmaaLﬁ?ﬁyaia%’a
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(Flach et al., 2002)

YUnVdY PCR

Primer seuiianalelna
product
First-round PCR
Forward POL-1 5’-GGC (CT) CA (CT) AA (CT) CT ATG CTA CTC CAC-3’ 386 bp
Reverse POL-2 5’-ATT (AG) TC CAC AAA CTG TTT TGT-3’
Second-round PCR
Forward OvHV-POL 57-AAA AAC TCA GGG CCATTC TG-3’ 172 bp

Reverse POL-2

5’-ATT (AG) TC CAC AAA CTG TTT TGT-3’
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wiRanusaRn eyl OvHV-2 Idwuiy (Riaz et al.,
2021) 9INNTEBUNIUNSLALIUNELAZLNE VOIED
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715197 2 HANTSATIANLTD MCFV %ila OVHV-2 #2875 Hemi-
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a3 72.7 82.4 81.18
(n=85) (8/11) (61/74) (69/85)
2004 933 57.4 72.22
(n=36) (14/15) (12/21) (26/36)
Junys 75.0 87.8 84.21
(n=57) (12/16) (36/41) (48/57)

s 80.95 80.15 80.34

(34/42) (109/136) (143/178)
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WNEIY 5 AU 31NN1AN®ITEY Wolfe (2015)
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omeldluszevdand 1 Alawnas uazlnanda 5
Alawns nvaideduiugiuinge MCFV wiln
OVHV-2 agdarnuannuaigan (Vertical transmission)
desmniimsnudelsaluuuiwdos dhun wazsn
(Sharma et al., 2019) agslsAnuiinisAne1vas
Li et al. (2002) wuhengliiiasenisiaito MCFV
wila OvHV-2 lugnuny é’aﬁ?ué’mﬂmsﬁm%duqmms
wuegiunslasuidenndunden uarlumsfinu
igmuinge MCPV wia OvHv-2 Tuungeytiosan
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MCFV lugutoya GenBank melusunsu BLASTN
Webuturiade wuhdduindlelndvesiiogis
W 11 fheds Smnuadreadiuilde MCFV win
OVHV-2 (MK852173) 3nfiga TaeidunisidFeuidioy
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v03du polymerase vauda MCFV afin OVHV-2
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wilm AlHV-1 (KX905136) u Outgroup ﬁ'ﬂg‘dﬁ 2
WU MCFV wila OVHV-2 ¥ 11 §aeeheannune
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LwaTU (HM216455, HM216458, HM216460,
HM216466, HM216467, HM216468, HM216471,
HM216472, JN595788, AF327831) LLAUIAN
(EU078708) Luisasuaus (HM216456) an3gaiisni
(AF031812, DQ198083) wazUfanu (MK852173)
Fanuludniofinsng 9 uenmilonnunzuasung 1wy
n3zfis N319 iyl 1a wasludu Wudu adreadaniu
nsAnYde MCFV wia OVHV-2 w81 Zakharova
et al. (2020) Ausnldanlafidsssuiuwngludssne
fadey Men1TIATIEuNUil phylogenetic tree
Fawuide MCFV afin OVHV-2 9anUszinamensuil
(HM216458, HM216468, JN595788) 1uLsasuwaua
(HM216456) uavanigawisni (DQ198083) gniney
Tungandeniunaznuluning vyl uagludu usen
fumsanwil
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HM216467/0vHV-2/Sika deer/Germany/2009

HM216472/0vHV-2/Timor deer/Gemany/2009

HM216466/0vHV-2/Sika deer/Germany/2009

HM216460/0OvHV-2/Pere David's deer/Germany/2008
HM216458/0vHV-2/European bison/Germany/2007
HM216455/0vHV-2/Moose/Gemany/2007
HM216471/OvHV-2/Sambar/Germany/2006 CBI = ¥ay3
AF327831/0OvHV-2/Goat/Germany/200C RYG = S¥8194

EU078708/0vHV-2/Moose/Canada/2007
51 . CBI8, 13, 67/Sheep/Thailand/202(

A RYG13 19 21 22/Thailand/2020

CTI = 3uny3

- CTI2, 22, 31, 54/Goat, Sheep/Thailandf2022
JN595788/0OvHV-2Wild boar/Germany/201C
AF031812/0OvHV-2/Catlle/USAM1997
DQ198083/0OvHV-2/Red sheep/USA/2005
MK852173/0vHV-2/Sheep/Pakistan/2016

& OvHV-2/Deer/Thailand/2016
—— HM216468/0OvHV-2/European bison/Germany/2007
HM216456/0vHV-2/\Visayan deer/Netherlands/2009
AY839756/0vHV-2/Red sheep/UK/1993
HM216465/0vHV-2/Goat/Germany/2005
HQ450395/0vHV-2/Cattle/Ethiopia2009
EU309723/0vHV-2/Stone sheep/Canada/2007
EU309722/0vHV-2/Stone sheep/Canada/2007
HM216470/OvHV-2/European bison/Germmany/2007
ﬁ| MH468807/OvHV-2/Sika deer/China/2016
MH468808/OvHV-2/ Sika deer/China/201€
MH468800/OvHV-2/Sika deer/China/2016
MH468805/0vHV-2/Sika deer/China/2015
74| MH468806/0OvHV-2/Sika deer/China/2016
— MH468801/0vHV-2/Sika deer/China/2015
MH468802/OvHV-2/Sika deer/China/2016
—— MH468803/0vHV-2/Sika deer/China/2016
KX905136/AIHV-1/Wildebeest/Kenya/1964

34

0.020

5Ufl 2 unugii Phylogenetic tree Fea3rsanaduiiandlelndursdiurasdu polymerase vaida OvHV-2 #2635 Maximum
likelihood $2ufuTalAa Jukes-Cantor #4An Data subset WUU use all sites 1438 bootstrap nageuAMUEaiuS U
1,000 $1 uazlddrduiondlelnduvaaia AlHV-1 (Kx905136) tllu Outgroup (@ = drpgrsandmiavays; A = dregn
yndwinszeas; B = fegs andmiadunys uas € O = dregsiinulunianzSuseniiel 2559)



GRIPGIERIGIEIGITE

Innan1sAnwImuindeli¥a MCFV win
OvHV-2 finuluunsuazuny lugaumneidesdn sy
3 Jawiavesnianyiusanvesusewnelng wuinduy
WedwiloutuidopuitaenulunianyYuseniile
Y . 2559 wansliifiuiniidelada MCFV win
OvHv-2 agluanuiieiiesdniogiound Fadu
msusEEEig 1 eundmnnudnidilsaiinade
Tugauiitinsidesdng dielanmnundonaenide
WMuTRen1sIagsdniaely uazainnisiiaidu
Thedlelngiinuanmsanuiluafiiiinuadionas
Auidolaga MCFV wila OvHV-2 finuluussneeasu
WALIAT LULSOSHALS ansgaLNsni wazUrfdaniu
Faurouthdn vldandeduaaiumnzidodn’
lidrazfudasiiduwnassalsansednifidaiula
selsa suludewmsiamidelada MCFV rouftazth
anlL?Tstqu Wadunsiastunisunsssuinvedsa
mndrladfinsdanseamidelada MCFV Aeunisih
dnflmidanidesugsenaasdeliAneudene
ymauadnild wazuennidsuluohadsfiagdodlit
aufiianfuunfidesdnd Wvesanumisdes
NunIng wazidnthiluaiudadsing 9 lwdeans
fosiu mugulsn ievanidsnsidesdimaels
Sy vidednsnduazdesiinisidesdnvanein
Sufuazdedidansemnielida MCFV Aeunis

v
(Y

dnilvsdidunidessiugeiudaindogidy del

WilauA1N9ziin15d1519 e lsa MCFV Tudninil
Anulasialse

LBNE1591999

s Wolu Anms newf Syms deudund fuyalsie guigawqﬁ
wawyfing ¥a1amg. 2559. N13nTIlaTa Malignant
Catarrhal Fever lunianyTusanvesdsewndlng. 775
Uszyudvinisasuseu 20 U gudideuazinuings
anunndninnz fusenideaunionauan. 9 win.

CFSPH (The Center for Food Security and Public Health). 2019.
“Malignant Catarrhal Fever.” [Online]. Available:
https://www.cfsph.iastate.edu/Factsheets/pdfs/
malignant_catarrhal_fever.pdf. Accessed April 1, 2020.

Flach, E., Reid, H., Pow, I. and Klemt, A. 2002. Gamma
herpesvirus carrier status of captive artiodactyls. Res.
Vet. Sci. 73 (1): 93-99.

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 alignment
through sequence weighting, position-specific gap
penalties and weight matrix choice. Nucleic Acids Res.
22: 4673-4680.

Jacobsen, B., Thies, K., von Altrock, A., Forster, C., Konig, M.
and Baumgartner, W. 2007. Malignant catarrhal
fever-like lesions associated with ovine herpesvirus-2
infection in three goats. Vet. Microbiol. 124 (3-4):
353-357.

Khudhair, Y., Al-Husseiny, S. and Jawad, A. 2020. Molecular
detection and Phylogenetic analysis of ovine
herpesvirus-2 in sheep and goats of Al-gadisiyah
province, Iraq. Bulgarian J. Vet. Med. 23 (4): 424-431.

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.

Li, H., Snowder, G.D. and Crawford, T.B. 2002. Effect of passive
transfer of maternal immune components on infection
with ovine herpesvirus 2 in lambs. Am. J. Vet. Res. 63
(5): 631-633.

OIE (World Organisation for Animal Health). 2018. “Chapter
3.4.13. Malignant catarrhal fever.” [Online]. Available:
https.//www.oie.int/fileadmin/Home/eng/Health _stan-
dardstahm/3.04.13_MCF.pdf. Accessed Jan 22, 2021.

Riaz, A., Dry, I., Dalziel, R., Rehman, S. U., Shah, M.A., Akhtar,
H.M.N., Yousaf, A. and Baig, R. 2021. “Molecular de-
tection and characterization of ovine herpesvirus-2
using heminested PCR in Pakistan.” [Online]. Available:
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC8318789/. Accessed April 1, 2020.

Sharma, B., Parul, S., Basak, G. and Mishra, R. 2019. Malignant
catarrhal fever (MCF): An emerging threat. J. Entomol.
Zool. Stud. T: 26-32.

Sood, R., Hemadri, D. and Bhatia, S. 2013. Sheep associated
malignant catarrhal fever: an emerging disease of
bovids in India. Indian J. Virol. 24 (3): 321-331.



Teankam, K., Tantilertcharoen, R., Boonserm, T., Suadsong, S.
and Banlunara, W. 2006. Malignant catarrhal fever in
swamp buffaloes (Bubalus bubalis): A retrospective
pathological study of outbreaks in Thailand. Thai J.
Vet. Med. 36 (1): 19-30.

Wiyono, A., Baxter, S., Saepulloh, M., Damayanti, R., Daniels,
P. and Reid, H. 1994. PCR detection of ovine
herpesvirus-2 DNA in Indonesian ruminants-normal
sheep and clinical cases of malignant catarrhal fever.
Vet. Microbiol. 42 (1): 45-52.

Wolfe, B.A. 2015. “Chapter 63 Bovidae (Except Sheep and
Goats) and Antilocapridae. Fowler’s zoo and wild
animal medicine.” Volume 8. p. 626-645. [Online].
Available: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7151948/pdf/main.pdf. Accessed April 1, 2020.

Zakharova, O., Toropova, N., Burova, O., Titov, I, Meltsov, .
and Blokhin, A. 2020. Malignant catarrhal fever in
cattle in the Irkutsk region. J. Vet. Res. 64 (2): 215-222.



