ERERTTZS BT R No.2 : 53~62 (2024)

friam © FFE 2 AL

Wi AP 3T

53

Ed (2005~2024 4F)

IE*
EFXEEEREM TP
WE LAk v %ﬁﬁ%p mmﬁv#@mrﬁf I ff‘u.;
HFRMLAL 52 04 ~AF ~ 1A (Asial)s 2214 (SATL)~ 3 2

23] (SAT2) * 433 (SAT3) % wém FA 0 H e cmjrﬁ:w«frﬁ Be

Broe B b2 AT R B A0 I Gt w&]w’
B AR 2 R e 22 A BA

r*iE L ITE B 2
TR Fo ERNG e Rut ) odf$ o 2200 pp ) F BBRE -

2k
T 7

> #ic @ i]@]ﬁ 201241&’r
E2 Al v BRg T?“i%ﬁiﬂ%
4 d 2

HMABEEINEeARBLINRATTRET R > 322 2 A r BRATE RS T‘EWF'

B3 o
BT - R ~ BIF2 - MEH - ZIEEa

A=
D& ( foot and mouth disease ) 2—f&EH1E
PR MERRE - BRIV ELIREXE - 55

m EFt - BEFUERVER - OPE - 8857 ~ & ~ FL88 »
WES R LR/ ; KeERRE  REZERERE

gE% - oIR8 —_ IR - BT TR
RO EIRTT - FLERRRE O EK - BRRNERE
NEE  SREBYNEHEZORBARE LG
R iriEEEzEmMEERR ] - RREXREN
100% - Wt R R OB NI T R AR ol &
100% - MEBMZRRNIETRE - BIRAEEN
BEENLEEX [6] °

& RCARIEBIREENY) - B85 - 4 KF -
mF - LFE - BRERE ; rSHEERES e
REORE  MEEESERAREEE - GMNEH S
BROBEANEE - SoMKE ( Bubalus bubalis)
[36] ~ 3EMIKE ( Syncerus caffer) [30, 31] - &A%
( Aepyceros melampus ) [39] - & & ( Dama
dama )~ LR ( Cervus elaphus ) [16]5 B4 B
HMEORRRBERVERIRFEE - EEEHFEEY

o SENUKAEIENMTE OB REEERE - 18
ZEENAE  RREBTRENRETIURES F
(5]

—RIME - OWBTAKDHEABHBER
7 - BEEXEGEABRRES [21] -

O EmE

D&% eE ( foot and mouth disease virus )
BRI ZEEZEE RS R ( Picornaviridae )~ #8101
BRBRR ( Caphthovirinae ) RHIEE RSB
( Aphthovirus ) 7—7& RNA 7&5 - fmE AN
MRABE_TEE - BELQ 25 nm [7] - #/VZEEZE
JEERITE 2020 F£LEILARA "R ( subfamily ),
B EEREfE ; 2021 Fit - M/ VZERZBRERNR
FEME DA S5 EM - ORERSHSER "0
AEmSEEN L (FEaW "cal 8 " phtho, BNB%EE
B " Cardiovirus s ¥ " Aphthovirus ;. B
R) KEBRIEOERSE [46] -

AR mEmNERRESERIES# RNA - BREX
8,500 fEigE - O REERBEENER - B 5'

* HEDARREUEE
BB BRI TP



54

EXEETTFT AT ER No.2 : 53~62 (2024)

ImEEdma L 1IA(VP4) 1B (VP2 ) - 1C(VP3):
1D(VP1)-2A-2B~2C~3A~3B-3C-3D; Hop
VP1 VP2 -VP3 VP4 ERRERELER - E:E
BRNEYHRBHEMRSENL ; 30 EREEENEY
5 RNA &g [18] -

OB R A9 M5 BY B2 ith 38 73 7o
Az E—EFEaENBMERE - &FEMRC
F OB 1514 F-BEEERFRESE 19 40K
1897 A BB AE B RIE & ( Paul Frosch)
KEXKE ( Friedrish Loeffler ) 3BT 2RO MKESR
FFISIER [47] -
AEmests 7EMmEE - O& AR -CH -
oMl 12 (Asial ) mFF 1 8 (SAT1 ) @E3F 2 B2
(SAT2)- @3F 3 B! (SAT3); BIRBOMMWEIEE
RO OB AT CH ool 1 BHTES "R
MMEEY ( Euro-Asiatic serotypes ), - m3F 1 81 - 2 8
k3 BEZES "HEIFMBEE ( South African
Territories serotypes )1 [3] - A ERBMNEEMS
BZE 1920 £E 1950 SR PEEW &R 42k
[12] - K EBMBERRINFENRRAEUERS
VP1; R 7 B#MHIMBER A9 - B VP1 BEERZE
BRst o Ut HRERE R — & MAE2 [18] -
BEROBERSEFEE PLEE (%5 1A 1B -
1C- 1D £ 4 AEBERERNERE ) NFEIHE -
AMZEmEESEMERARNE 750 F (5% EEE
& : 598 &£ ~ 978 ) BRIt 2 B 5k ; 49787 1265
F (IS%EREERE : BT 1041 F ~ it 1421 &)
BEEEE MBI HEEIFMERE M - MIFMBELE
—EAPZHERIT 1561 F (S%EEBER : AT
1402 F ~ P70 1679 F ) E— D E(bpmIF 1 8L -
JF 2 B K EAFE 3 B -tN R A 3D EEETE(EDHT:
HERWBIA Pl BEHTEERARE [3] -
WEIKWHIEDHIRE - O BOMEBEND ik
& T~ BOM - BB - FEMIEERER R AR A L it
i A BIORR S mREE RN - C BB &ERN
BEHIREERE SN § 2004 FL#E B 20 F8
BHHEGER [28] Aot A& EIMN O HE
wE - ol 1 BsmrEREEERIMATGE - mIE

i

=

1BZE3BFESHRIFMEADPRIMNE - BrgdF 2
MEEIFEEPROFBRESIENES [14] -

HENEEZSEME FWARUE -
RIEM R PRINENER - 2ZENE 1 -

R PIRK

iTEARAIE 2 B OEMIES

BRmIF 2 BOMERERFHNXEE 1958 F
Brooksby [12## 52— R4x:R - OBk 7 ¥ 1930 &1
FERIEAORERABEETHNEMME ; ZMR
IR —EFOREEE - Hpz—BIZmIF 2
B -miF 2 BOMBRRENERKEMER O A - AL
B CRAS [38]; HREEHANRESK - 21 H
HEAZM " EREE( genotype )13 " 5% ( lineage ).
M2 [9, 33, 34] - 2013 FHEIRAIR [23]LUthIEEY
(topotype ) ETHE - FIF 2 BRI A 14 &
BE . KFUESHFAE 25 XV thiRi ;
ROMZERERNmE - ARMBEE - #thIBR - fE %
KFPiREE - PEMRIER RS - AINFEEREIE2 8 - B
RS I 3R AY - SRIFEAXM O BRBER - oI an &
% "SAT2/1ll/East Africa . [44] -

#EA 21 ALK - Bk 2 B OME T ERITH
mERERS VI HIER - {B55 [30, 31, 42] - Ef&
i [13]7E 2009 £F ~ 2016 FEIBHEBHKREBNRE IV
MIEARY - 5546 - Hoapt 2007 F££ 2010 &£ [41] - &
FI5% 2008 - ZEEEEE R 2010 £ [42]Z 383755 X
3R -

HREMBELTHEREENZRZA ( World
Animal Health Information System, WAHIS ) [45]
HROLUIRZENEEEER - 1975 2005 FLER
Eitl - K7 EWEERIF 2 BORRRFNNDT - K
XERZAAE TEZ 2005 F 1 H1 HE 2024 F9
A 19 Bt ReEt A8 S SR mZ A BHE
7k 2 Bz ACsk - 82 2024 £ 9 B 19 HH O &
#E 72 2ER - RN —0IE 2024 £9 A 2 HE
IFHMBINFERmA - 2418 2005 Fie5 a0
B OB K B B A A BB NER 1 -

DIt RBYEEAERBEENRANER SR
B EnRBEHIREREENFENKED - OJLUF
2005 £ 2024 F7 pl—EMEER -



55

fram - FATF 2 B OMERE BT (2005 ~2024 £ )

— 2005 £ 2011 F : EREABEIE 2 B2ORKE
W ERBREREIFMNESED - BB ENETARA
A~ AL ~ FHIE - FIFEAE - L8 -
¥R - sitha: - E=tERE 8 B - HitEHRIE
MFEIRAZ R F)ERTE 2008 FE2 2010 £H%E 1B
I -

— ~ 2012 £ F 2022 FF : 2012 FrmFF 2 BOFZED
JGIEEREIZEMIE BB P = - EEE)ETIBENIE
RHIRES - ERESEREIE 2 B OREE HIEM
ABE - EATDMNME - BRMUE T RIEANAR
FEEAIEM BTN ARE - EASFRROMIEN
B - wEFF 2 BORENEEE FBAR RNt
[20]-2012 F A 2955 55 MK 2 P8 IS A EL e Y
fmE Rk SAT2/LIB/2003 BIIE &S [35] - M
2 BOWBHRRIERMS @ TARMARHNE
& o B RTE 1950 FEAENEAOME - S0
MEHRMEEIE2 5 -

+ 2023 Fiz5 @Ik 2 BOmEHNEERE 2023
FE—PORELEHNTEHAMARFESHL
B . 3% NE . FEHEBREOEXEEES
—H27E(E2) THEERZEENMENRZ
BISRES - IFE ARG A HME - /e
PENER  NREFE—TSELE - mIF2 80
HEEEEASPL -
HREBMEFABEEENRR LLBRNEEE

1 EZREIFMOERERKL—/E - BEE [11] -

EHEM [13] - IXZREEEE [8, 40, 41, 42, 47] - [BRI=E

oa ( Eritrea )~ 7P B0 18 [10, 42] * #F53 ( Sudan )

[2,19] - B2 [29, 30, 31] - &1E [115EMWESE 2 &

AR EERE R - WeAat RENEEAM

B - 5 AEBENENZRRSTEERNE

B URERIREMFINEXNEE - AlNE

GenBank ERlE [27]0/U8 =3 HENFIIBES

FiE ( ZiR4R5E MH367435 B2 MH367436 - 2016

F)[13] - EH ( &#4RI% KF112960 - 2005 % )-

PN (S iF4mSE LC456874 81 LC456875 - 2018 F)

SEARNESFS - BrEEREREEAREIE 2

BOWERSNIES -

THEA B XAV Bh & fa b 2 S PR

R RES £ - 2] O iR RV SRS AR A B fth 1%
BEBNEVERFRD - TEENFRER™ERE
FENY) - MUEBRHSBRNS - BitFENERE - BR
ZBEBTHYEE ERXRERE MRERES -
BB ER=NAIREY - Re2RMER%EA -
R BRERE -

BE RN RENERFRY— - BEHA
MERTIEAER - BRlEANHOBEEEZHER
BRAENAELEES - FROWEEER - BRRE
EHEBREENRER  TE-REERE  HPRE
ZNRENMEEENIIEREILE NEMTEFEY
BENHBRTHASAK - cltE BairEdF 2 BORE
WEBHZR - SHRRTEZHRBENEFSDTE
% RUBEARBERENESENERRK [47] -

B L DERBIRCIEENERER  E8
EEFEANREPRER | LEREPRERZE
x  RRREBRER - sEANTHNEFRIFES
IR - SFZIENBEIREREFES  XEEFEHY
BEHBERBE | ARNBESHREETREYEH - B
RYBBHIETREFENEME [42] - Hg@EEo
HrEVER BN IR R BRI - IXREEE Z ERENY)
BENEEEIRRIENREE [20] - KBERREHEM
SEERNRE  LKRREERY - REZRRMNE
BEE - MERBEASYIGERIORETATT ; &
AMERAFHRABRREE Y BREYRSETE -
BROEREERIANNEZRFENVRHE TE
ZHBORERBHORE [47] BEBYVRRENT
R - BAKUIBIN Y RBBREE [5,39,42] -

A &

21 LR SRR HERBER PRI ERRB
MWERER - HERBENERRTEREEIMNEER - 5
HERCEMEYE - AR —EREERREER | FEME
BT 2007 FAREAE  IRXfEm  DEFARNHK
& 2017 FEARBER - ESEREK 23 EER
BEZR ; 2018 FIFMEBEPEAERE - ZES
o #E - RIEE - b8 BEE 10 @EoMERE
BEmlafeR 22 ZESTERBLRNEREREE



56

EXEETTFT AT ER No.2 : 53~62 (2024)

NEREZ— -

IWRBEETE 20 HEFEDHNPE - Pt -
EEHE—% - 2007 FERLIREPEFASE - 2013
FF 2014 FHWERREZPEZM [24] - BER
NEBEEHEFENTERS  tREBYEEEE
M ESERRAMTE 2015 FiE 7 RIEHEEE - 8
MTE 2030 FLURIFE/ N\ R BEERAES R 2 EE
EW RN ERSE [43] -

HHEEPTE 20 AR ARFER - REITIIF
MABER TG E ( sub-Saharan Africa ) -
1988 52 1989 F - = K B B 5 HIRE A 445
g wmel ; BEELEHEAE 2013 FHIREE - BE -
EW¥E - HEBMNT 2015 F/kE ; PRRPRH
PBA - P lRiER  BEFAR  2XEDRE 2014
F£ X 2016 FHIREIE [26] ; 2019 £ - 2020 &£
HiEg - 2021 FREESHMEEFHIREE (4,17, 25]
AP ETE 2020 &£ [37])82 2021 EHRIARE
Bl PIRAERTIET - PR R ESEE -

BIERZENGER - \RBEE - FEEHPHNEIK
MR ERER - BABIEMNAPELRIFNERIEEEA S
R EEDBoERAEN T EH - poAEIR - s
EdbEARUM - 310 5 E5 H 3 48 By Bl cp Bl 3 A SRonEA
R - SAFMRE 2 BOBEEE  hEEER
PR EEEBE - ELATE—DIER ? AHEHE -

BHEEHNERBERABRBEAMENERE
B BAEANESEFESERS - R 7EHRERME
MBEERY) - EARMIRE - BERH - BRELE
BMEANRKEEE [15] c EMURER S - BEH
MBI  BRBENBSENZEER  BEE=EER
BIEERERBRER  FHNEBESES  EHEE
SREEIEE T EREEUE [17, 42] - EiRE IR
TN EREEFEEYNERTAR - thogE R
TIRRREEBMEHAR - BEES 7 BEAERRE
APEE

RE=E - w8 - BET 2020 FELESHEHR
BMEFAETERAEREENORNEIFER - A
REEEYENEZEERE - th2HKEH 1997 F
O BNBAREEYIERAREMRNEE - 1
MERIPFERRE - ERSFEE MBS ERRE

AR - BEURERBERTENENERE - PH
REAREEFIBIERR - 1999 FOHEE 2020
FHEMPHIREEPIREEN - TTBEREE Y
BRRmEZERIEN - #RmEIF 2 BOE - BIRE
fil - MERER - BEEE - HMEMHOBEARER
R B = B A O] B Ry TAF -

mIF 2 BOWMEEZIKREREA - ES5ER
x - B RO S - ESRE RBAMERIE 2
BOmEER - NETRILUREINGE -



57

fram - FATF 2 B OMERE BT (2005 ~2024 £ )

2E R
Abdel-Aziz Al, Romey A, Relmy A, Gorna K,
Laloy E, Métras R, Mufioz F, Blaise-Boisseau S,
Zientara S, Lancelot R, Bakkali Kassimi L.
Seroprevalence and molecular characterization
of foot-and-mouth disease virus in Chad. Vet
Med Sci, 6:114-121, 2020.
Ahmed NH, Osman NA, Alfouz W, Saeed HM,
A/Raouf Y. Serological detection and genetic
characterization of foot-and-mouth disease
virus from cattle in northern Sudan, 2016-
2018. Vet Anim Sci, 13:100188, 2021.
Aiewsakun P, Pamornchainavakul N, Inchaisri
C. Early origin and global colonization of
foot-and-mouth disease virus. Sci Rep, 10:
15268, 2020.
Akther M, Akter SH, Sarker S, Aleri JW,
Annandale H, Abraham S, Uddin JM. Global
burden of lumpy skin disease, outbreaks, and
future challenges. Viruses, 15:1861, 2022.
Alexandersen S, Zhang Z, Donaldson AL
Aspects of the persistence of foot-and-mouth
disease virus in animals —the carrier problem.
Microbes Infect, 4:1099-1110, 2002.
Aslam M, Alkheraije KA. The prevalence of
foot-and-mouth disease in Asia. Front Vet
Sci, 10:1201578, 2023.
Bachrach HL. Foot-and-mouth disease. Annu
Rev Microbiol, 22:201-244, 1968.
Bandaw T, Gebremeskel HF, Muluneh,
Mengistu TS, Kebede IA. Seroprevalence and
molecular detection of foot and mouth
disease virus in cattle in selected districts of
Wolaita Zone, Southern Ethiopia. Sci Rep,
14:7929, 2024.
Bastos ADS, Haydon DT, Sangaré O, Boshoff
CI, Edrich JL, Thomson GR. The implication
of virus diversity within the SAT 2 serotype
for control of foot-and-mouth disease in
sub-Saharan Africa. J Gen Virol, 84:1595-1606,
2003.

10.

11.

12.

13.

14.

15.

16.

17.

Bertram MR, Bravo de Rueda C, Garabed R,
Dickmu Jumbo S, Moritz M, Pauszek S,
Abdoulkadiri S, Rodriguez LL, Arzt J. Molecular
epidemiology of foot-and-mouth disease
virus in the context of transboundary animal
movement in the Far North Region of
Cameroon. Front Vet Sci, 5:320, 2018.
Bronsvoort BMDC, Radford AD, Tanya VN,
Nfon V, Kitching RP. Morgan KL, Molecular
epidemiology of foot-and-mouth disease
viruses in Adamawa Province of Cameroon. J
Clin Microbiol, 42:2186-2196, 2004.
Brooksby JB. The virus of foot-and-mouth
disease. Adv Virus Res, 5:1-37, 1958.

Estevez Garcia Al Lefebvre DJ, Nyabongo
L, Haegman A, Nkundwanayo C, De
Vleeschauwer A, Ntakirutimana D, De Leeuw
I, Nsanganiyumwami D, Niyokwizera P, van
der Berg T, Niyokwishimira A, De Clercqg K.
Outbreaks of foot-and-mouth disease in
Burundi, East Africa, in 2016, caused by
different serotypes. Viruses, 14:1077, 2022.
Freimanis GL, Di Nardo A, Bankowska K, King
DJ, Wadsworth J, Knowles NJ, King DP.
Genomics and outbreaks: foot and mouth
disease. Rev Sci Tech Off Int Epiz, 35:175-189,
2016.

Galaz V. Rocha J, Sdnchez-Garcia PA, Dauriach
A, Roukny T, Sggaard Jagensen P. Financial
influence on global risks of zoonotic emerging
and re-emerging diseases: an integrative
analysis. Lancet Planet Health, 7:€951-962,
2023.

Gibbs EP. Herniman KA, Lawman MJ, Sellers
RF. Foot-and-mouth disease in British deer:
transmission of virus to cattle, sheep and
deer. Vet Rec, 96:558-563, 1975.

Gongal G, Rahman H, Thakuri KC, Vijayalakshmy
K. An overview of transboundary animal
diseases of viral origin in South Asia: What
needs to be done? Vet Sci, 9:586, 2022.



58

18.

19.

20.

21.

22.

23.

24.

25.

26.

EXEETTFT AT ER No.2 : 53~62 (2024)

Grubman MJ, Baxy B. Foot-and-mouth disease.
Clin Microbiol Rev, 17:465-493, 2004.

Habiela M, Ferris NP, Hutchings GH, Wadsworth
J, Reid SM, Madi M, Ebert K, Sumption KJ,
Knowles NJ, King DP, Paton DJ. Molecular
characterization of foot-and-mouth disease
viruses collected from Sudan, Transbound
Emerg Dis, 57:305-314, 2010.

Hassan AM, El-mayet FS, El-Habbaa AS,
Shahein MA, El Zowalaty ME, Haga NM,
Sharawi SSA. Molecular characterization of
newly emerging foot-and-mouth disease
virus serotype SAT 2 of Lib-12 lineage isolated
from Egypt. Virus Res, 311:198651, 2022.
Hyslop NSG. Transmission of the virus of foot
and mouth disease between animals and
man. Bull Wid HIth Org, 49:577-585, 1973.
Ito S, Kawaguchi N, Bosch J, Aguilar-Vega C,
Sanchez-Vizcaino JM. What can we learn
from the five-year African swine fever
epidemic in Asia? Front Vet Sci, 10:1273417,
2023.

Kandeil A, EI-Shesheny R, Kayali G, Moatasim
Y, Bagato O, Darwish M, Gaffar A, Younes A,
Farag T, Kutkat MA, Ali MA. Characterization
of the recent outbreak of foot-and-mouth
disease serotype SAT2 in Egypt. Arch Virol,
158:619-627, 2013.

Lee F. Peste des petits Ruminants: A potential
threat to our livestock. Exp Rep AHRI, 50:85—
94, 2016.

Mazloum A, Van Schalkwyk A, Babiuk S,
Venter E, Wallace DB, Sprygin A. Lumpy skin
disease: History, current understanding and
research gaps in the context of recent
geographic expansion. Front Microbiol, 14:
1266759, 2023.

Namazi F, Khodakaram Tafti A. Lumpy skin
disease, an emerging transboundary viral
disease: A review. Vet Med Sci, 7:888-896,
2021.

27.

28.

29.

30.

31.

32.

33.

National Center for Biotechnology Information.
https://www.ncbi.nlm.nih.gov.( = HHE 2024
FI9H19H)

Paton DJ, Di Nardo A, Knowles NJ, Wadsworth
J, Pituco EM, Cosivi O, Rivera AM, Kassimi LB,
Brocchi E, de Clercq K, Carrillo C, Maree FF,
Singh RK, Vosloo W, Park MK, Sumption KJ,
Ludi AB, King DP. The history of foot-and-
mouth disease virus serotype C: the first
known extinct serotype? Virus Evol, 7:
veab009, 2021.

Palinski RM, Sangula A, Gakuya F, Bertram
MR, Pauszek SJ, Hartwig EJ, Smoliga GR,
Obanda V, Omondi GP, VanderWaal K, Arzt J.
Genome sequences of foot-and-mouth
disease virus SAT1 and SAT2 strains from
Kenya in 2014 to 2016. Microbiol Resour
Announc, 8:e00809, 2019.

Palinski RM, Sangula A, Gakuya F, Bertram
MR, Pauszek SJ, Hartwig EJ, Smoliga GR,
Obanda V, Omondi GP. VanderWaal K, Arzt J.
Genome sequences of foot-and-mouth
disease virus SAT2 strains purified from
coinfected cape buffalo in Kenya. Microbiol
Resour Announc, 11:e0058522, 2022.
Palinski RM, Brito B, Jaya FR, Sangula A,
Gakuya F, Bertram MR, Pauszek SJ, Hartwig
EJ, Smoliga GR, Obanda V, Omondi GP,
VanderWaal K, Arzt J. Viral population diversity
during co-infection of foot-and-mouth
disease virus serotypes SAT1 and SAT2 in
African buffalo in Kenya. Viruses, 14:897,
2022.

Ramirez-Carvajal L, Pauszek SJ, Ahmed Z,
Faroog U, Naeem K, Shabman RS, Stockwell
TB, Rodriguez LL. Genetic stability of
foot-and-mouth disease virus during
long-term infections in natural host. PLoS
ONE, 13:e0190977, 2018.

Sahle M, Dwarka RM, Venter EH, Vosloo W.
Study of the genetic heterogenicity of SAT-2



34.

35.

36.

37.

38.

39.

40.

59

fram - FATF 2 B OMERE BT (2005 ~2024 £ )

foot-and-mouth disease virus in sub-Saharan
Africa with specific focus on East Africa.
Onderstepoort J Vet Res, 74:289-299, 2007.
Sangaré O, Bastos ADS, Venter EH, Vosloo W.
The first molecular epidemiological study of
SAT-2 type foot-and-mouth disease viruses
in West Africa. Epidemiol Infect, 132:525-532,
2004.

Shawky M, Abd El-Aty M, Fakry HM, Daoud
HM, Ehab El-Sayed I, Wael Mossad G, Rizk
SA, Abu-Elnaga H, Mohamed AA, Abd
El-kreem A, Farouk EM. Isolation and
molecular characterization of foot and
mouth disease SAT2 virus during outbreak
2012 in Egypt. J Vet Ady, 3:60-68, 2013.
Stenfeldt C, Bertram M, Holinka-Patterson L,
Fish I, Farooq U, Ahmed Z, Hartwig EJ,
Smoliga GR, Naeem K, Rodriguez L, Arzt J.
Genome sequence of foot-and-mouth disease
virus serotype A and O strains obtained from
subclinical infected Asian buffalo (Bubalus
bubalis) in Pakistan. Microbiol Resour
Announc, 11:00575-22, 2022.

Tsai KJ, Tu YC, Wu CH, Huang CW, Ting LJ,
Huang YL, Pan CH, Chang CY, Deng MC, Lee
F. First detection and phylogenetic analysis
of lumpy skin disease virus from Kinmen
Island, Taiwan in 2020. J Vet Med Sci, 84:
1093-1100, 2022.

Vosloo W, Knowles NJ, Thomson GR. Genetic
relationships between southern African SAT-2
isolates of foot-and-mouth disease virus.
Epidemiol Infect, 109:547-558, 1992.

Vosloo W, Thompson PN, Botha B, Bengis RG,
Thomson GR. Longitudinal study to investigate
the role of impala (Aepyceros melampus) in
foot-and-mouth disease maintenance in the
Kruger National Park, South Africa. Transbound
Emerg Dis, 56:18-30, 2009.

Woldemariyam FT, Leta S, Assefa Z, Tekeba E,
Gebrewold S, Paeshuyse J. Temporal and

41.

42.

43.

44,

45.

46.

47.

spatial patterns and a space-time cluster
analysis of foot-and-mouth disease outbreaks
in Ethiopia from 2010 to 2019. Viruses, 14:
1558, 2022.

Woldemariyam F, Paeshuyse J. Viral protein 1
(VP1) sequence-based genetic diversity of
SAT 2 FMDV circulating in Ethiopia from 1990
to 2015. Vet Med Res Rep, 14:91-101, 2023.
Woldemariyam FT, Kariuki CK, Kamau J, De
Vleeschauwer A, De Clercq K, Lefebvre DJ,
Paeshuyse J. Epidemiological dynamics off
foot-and-mouth disease in the Horn of
Africa: The role of virus diversity and animal
movement. Viruses, 15: 969, 2023.

World Organisation for Animal Health, Food
and Agriculture Organization of the United
Nations. Global Strategy for the Control and
Eradication of PPR.
https://www.woah.org/app/uploads/2021/0
3/ppr-global-strategy-avecannexes-2015-03
-28.pdf. (#E=HEA2024 6 528 H)
WOAH/FAO Reference Laboratory Network
for Foot-and-Mouth Disease. Foot-and-mouth
disease virus serotypes, topotypes and lineages.
https://www.foot-and-mouth.org/FMDV-no
menclature-working-group/nomenclature#t
opotypes. (= HH 2024 F£6 H28H)
World Oganisation for Animal Health. World
Animal Health Information System.
https://wahis.woah.org/#/home. ( 1 = H #3
2024 9H19H)

Zell R, Knowles N, Simmonds P. A proposed
division of the family Picornaviridae into
subfamilies based on phylogenetic relationships
and functional genomic organization. Arch
Virol, 166:2927-2935, 2021.

Zewdie G, Akalu M, Tolossa W, Belay H,
Deresse G, Zekarias M, Tesfaye Y. A review
of foot-and-mouth disease in Ethiopia:
epidemiological aspects, economic implications,
and control strategies. Virol J, 20:209, 2023.



60
ERERERZEFAHTER No.2 : 53~62 (2024)

&1~ 2005 F£ 2024 £ 8 AERILEEHERMIF 2 HOMENEREAME -
BOBEMOKRZBEEZFEGRERIF 2 BORKE ; BXBHELMEEFREE - ZRERIEMEIINIE

=

% o
B K B X K m £ ¥ @ B B % AN F E H x F£ &
L 2 kR U ¥ F E BB 8 = K &£ A % B H 1 B
mokE M OB H omw B D= OB OE H =
I o B = e
[izpjofcS ]
2005 &£ ]
2006 £ ]
2007 £ e o
2008 &£ e 6 o6 o o
2009 £ L L [ ]
2010 £ ] L ]
2011 & ] ] o
2012 & ] L o o e o
2013 &£ ] L ]
2014 £ L L o
2015 & [ ] e o ] L
2016 &£ [ ] ]
2017 & e o L [ ] ]
2018 & [ ] L [ ]
2019 &£ L [ ]
2020 &£ L o o ] L
2021 &£ L L L L
2022 £ e o L [ ] ]
2023 &£ o o e 6 o6 o o
2024 £ L




61

fram - FATF 2 B OMERE BT (2005 ~2024 £ )

1 AGERMNEZREME R RE[IDMEEK(ARE 1P ) 28 P E#EE - SA D SFEAIE ) -
EXERIFMEIR (AN Z5H1 - B EFEiH - BO KALAS - C&EE - CAIREE - Ei& K - ER JBAZED: -
ET IXZREbE: ~ G 48 ~ K552 ~ LAEEE: - M BE=tE% ~ MA FhiE - MLZEFEER - N EH ~ NA AL
BEEEr ~ NISRKF)EE ~ R EZRE - RSAFEIEHME - S & - U ST3%& ~ ZA i3kbae ~ ZI =B/ ) -

A: 2005-2011

2 IKBEHEREMEEAGEEENRAGNERER - BnmiE 2 2OREEE (FRBE&ELR ) B 2005 F1U
RBVEE) - (A) 2005 £ 2011 FBr FAFFNR AR - ERIBREIEMNEES -(B) 2012 F£2
2022 FIEMm AR BRI - FIFRFFE B It IFRIR RMAIECE IR R&ER - ( C) 2023 &
PIZE - K98 D Shf(E - Fse ~ 2% 4 EoOMBE R BHER -

B: 2012-2022 C: 2023-2024




62

Exp. Rep. VRI., No.2: 53~62 (2024)

Global situation of foot and mouth disease virus serotype SAT2 during
2005-2024

F Lee

Veterinary Research Institute, Ministry of Agriculture

Abstract Foot and mouth disease has been one of the infectious animal diseases of global
importance. Antigenically, foot and mouth disease viruses possess seven distinct serotypes: O, A,
Asia 1, C, SAT1, SAT2, and SAT3. Among the serotypes, serotype C have not been identified for
years and may extinct. Traditional territory of the serotype SAT2 has been African continent,
particularly eastern African countries such as Ethiopia and Kenya. Unfortunately, foot and mouth
disease of serotype SATZ2 invaded Egypt in 2012 and the disease furthermore spread to a few Asian
countries. The eastward spread, similar to those of African swine fever, peste des petits ruminants,

and lumpy skin disease in the past decade, may be a new risk to Asian livestock industry and should
be monitored extensively.
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