RBRATHFTHEE No.52 1 29~34 (2018)

29

fram Y0 M IEAG JE nijp

TRIEREZE S

N

R R Pf

WE YrHErhREmrAdRRBgiRERAEMN  EAREAAER 410
A CHerE— 0y G RE ) o FREIIEERR BRART ERRAMBRE S RE
FABETREBIRF ARG c IV ARG 0Lis4258 - HHEE - i

Sy~ BRERETTY - RIIE EHRTK - PG

FA4L - REVEBAED ARERA

W P B R 38 A B St 09 R 1 B2 B 7 R

FIES - HPIEIETIELERE © 4 ~ STXGE

wE

KIBEBEFERER DOHERCH © IR
EIF B TemEs (Shamonaa orthobunyavirus)8l &
RRMBEERAZUniversity of Ibadan)gifE e
ARE8E=(Ibadan Virus Laboratory) » 19654
EERSENEBEENFMPOREE - F—ED
BEMRBUIRSEE "An 5550, [3, 4] -

PEERERRESE201 7 FEFHn BRIR
B PIEREZ(Shamonda virus) - BISEE B R
SRI(EE ; family Perbunyaviridae) ~ TEfafRI8iR
EB(genus Orthobunyavirus) - IEfhfE RSB ES
I51ERS ' BRI RPEMEBIRIRS (Akabane
orthoburnyavirus) ~ EHMEBETRB TR S
(Sathuperi orthobunyavirus) ~ 3B IEfiB RS
(Shuni orthobunyavirus) ~ SEfaIEfaleinime=(Simbu
orthobunyavirus)=[1 1] »

AWPIEFEMRRRSHRARSRAREH
E  melEREES =FR A8 EEERRNA -
KEREG&RE(Long, L) » P(Medium, M) ~ 58
(Short, S)AER - LHERFFBERNAR SEE(EELED)
HEE s MAEREECGN s CcCRNEREOERAR
NSMIFEBEDER ; SHERHEIEDERRNSS
FHEREQRER(20] - HEORBESERILH
BRI DER - W PREEmE RS RERME

[EThRe R mE RiB8 I HTRES (Doudlas virus)BI#R
IZRARERIEEL1 7] - A WRDBIML={BEHERE
ITRRIEEIRDAT - SHERALFEREVRIGEIIZIR M
MErAMEERSREERBREBRSE
(Schmallenberg Virus)&#3h ; 1BMF ERBUFRIEEIch
WPBEFEMRLRSHEAPEMCTRRES « RER
& (Peaton virus) FRB[AVRZRARRITE - EEMHE
BERRESAMRBENS—X[7,21] - At © [EF
RERRSHERER RIS BIZRE M PIEIER
BrRSREFmMEERBRRES21] -

SREY

4B PIE I B o E B A AN — RERRR
WEEEY  REEE BRI PIEERR
THREHSIRL -

EELN

B R PYEIE B ae w5 2 7E & 2 (Biting
midge; Culicoides spp.)BIgEREE [13, 20] @ &
12358/ \ UK M B RV IRFER M PIEER IR
SNEEEBEEE -
REAR B2 548

BRI PIZEIE RS RS 2 R O0EARER
RERMIT AL - HRBEXEEHIPIEERRBLE
RENALRRHAR  ERMNEEEEMNENEE

*HHENAZREEE
THRREEEERER LM



30

RBRTHFTHEE No.52 1 29~34 (2018)

AERSPRIXBREFEMFEES(Yoshimasa
Hirashima)& ARIREHRS[16, 17] -

R PIZEER B RERARATR ~ FLENSF -
MBS EHMIBIRAERIRS - {ERFIHR
5t £ - /& IR 1 58 (Torticolis) 3K B8 & £ B
(Arthrogryposis)8)5m#HIG 7 R A L+ SREPERZFIE
HEHRING CLREZERINVHRIYRE - JIE8
HEY DB RIS ESSHEM - KESFIKBRIE
7 BREBLERHIEIRRAIKSEEE R R P
ZEEAZR[7]-

FEHREBRIEZNE @ PRESIERNE RN
1 ERIKMHIINERERE  BEiBIgE (Glosis)
BRRAEAEE - BREANMIEIBREBE R
BEEOENFREEERN - i REIS8H
F% -~ B HEERIREIhERZEEHRINERR
& ASEESBNRINE=22— - URMR
ERECERE - JEPRSIEEEARRER
S0MERG] -

RITRBRZE

RIZBEMAE - HPREEMEILRS BRE
RVEImEEIEN » PEREEIMN20] - BFIRZR
SFEMBNERZ2H M REOIFNERBERF
T3[3]~ BiEeas(14] -

APEF R RSERCMERRETES
ZIRBRAIHS[20] - 2002FBEAHEEE D
ERMRESHAEESR R F B PI SIS FREY
2R E(Tohru Yanase)F ATEEESHMHERIER
ENEERIREESIFEHRNFEMR D IHIIRD
FIRBIRS @ IEBMBESRZEFIIETE - &
BEAWPIHELTRRRE - ZRHEAHERSE
RERZESESBZRSIEBANMNE - MESRE
BRIR Y 2002F N mEina) FEE SRR = IFRE
Ah o FE2002F 2007 EE DB HFPAIGIES
(Ishigaki) ~ 78zt & (Iriomote) - EA AR E & (Yonaguni)
ZSEHREMNFEME - BRI PIEEMRRE
DREHIMEE[10] - BRY BAZI) - BEE2013
FE2010FETHNRERIBESRE - BR2R
G ENMERIERR5.6% (8] -

ERAREEEM=ED

PBEIF R SEE @ IRYBRLER
BERTIESS) - BNERIRSEIRE R ERREENR
fGeR o

BREGRTRESBANRSES  &—&
RIS EEASNRIER - BATAE—ERER
B SHEEH R E(Reverse transcription polymerase
chain reaction, RT-PCR)GCIZAIRE=SBIEAZ
ROVEMELRES - B REBE—SEm 0 B—
ERRKEENER - ZIERT-PCRIES T AKAI206F
3| F (5’-CACAACCAAGTGTCGATCTTA-3°)[16]
RSImbuS637-65635|F(5°-GAGAATCCAGATTT
AGCCCA-3°)[9] BMBIR S FEIFE 4 R RIS EIRN5 0
B3040 B RO4E 2/ ERMIIBETOLE
30f) » 55E 30/  68E 451 OBBIR * A%
HEITO4E30f) « 55E 307 « 68E 45 (R —
B REBEERIZIISH  Bl45# 50/ \55%)...)
25EEIR | RIBRTECBENI/ DBRIERRE -
RIEEYITE1 % TAEIEEBREXREBE - FIAEE
BEARETLUEAEIN P ERS(BERRNEER
B ORERIE0AN SS5025EK) @ AR PERLI5
MIRAEBLRE » AMRELRE(AINO virus) ~ 5
MRS (B3 —IRRATIDBER) ~ AXRIERRM
BIFfhemsgaMEE -

YO PSEE R anim s ol AR B LNE: E B B e Al
f@(Baby hamster kidney cell; BHK-21) ~ E & fifil#
#HfE(Hamster lung cell; HMLuU-1)EITiRS D B[S,
20] -

BERLE - MEDEIRRSPIHR
(Virus neutralization test) &Rl ; mE DR HTRER
goHAAREHMLU-1 #BERAK - ZEERFTE 78 - wE
cpAFERBEAISG B VNETURKS6E ~ 302
BETRRMERENRIE - MEUARSMBELE
BRETOGILBET2EECASHERBRE - BE
HESHNMBEREFRBNRSR(REZ 100
TCID=ofY A PIERZ) DRSS ' EREBEI7E ~
5% S LIRBIIRIE NER 1T - PAEIDA100
ul BAGITIZE R (DX MERI Zit[Wako Pure



31

s - DFEETMEDRE

Chemical Industries, Ltd., Osaka, Japan))&&;ZaY
HmLu-1 #8188 - $REEER37 E ~ 5% —S{thixpIR
1B NBE7 B MaEHiR RS RN RS HERS
FASIERNENE - BEMBNENERX
IREEFRBE[10] »

O
RERAEY I LU PFIZIEMERRER
RAHEMMERESLIFR

5Y smER5EE

B PIEE R RESEZE O #IH B ECEK
& SERSHBFERNFE  EEREEER
RADEMBILRS « BRS - HIRHKBEIIEE
EMS @ REEEBWSHIORER - EEERERG
RFZERICERGIE - BRI IR
EIREE °

BHIRS0 - seSIRRERMSERBF R LR
GRXEBENRRERRS - BRI WPIEERRBRE
mEZH - FREUETRRS  BSHEERERS
EEWRs « RPLEMRRRES « BIURS ~ PW
Jmmas(Chuzan virus, CV)& - ENEEIREHPIEiIP
ERRA BRI ARRERE (R —) #ERNERER
ERR CBRERHETRR - BIEEIRIEEKREMD
RO LUR A ERSEETSZETaV o @ - A PIEIETRBR
SRARSIENTXBEEERKERE « IS

BAE - B2 « IR « FEEE - SRAlRE
[6] - RSt MRS RESHRES ST XE
USSR E - HERNNKRRESE - HE00E
EERAPIEERRTERSEEFERBRER
3 SRIVREERKRIPFIZEEMERRSNRES
WS - BZEEMRIESELAE] -

EmRERS B OUEREDMEIPIZEIER
BEmE - IRBIRMESZ WA - BEBERBAE)RH
HNEETFEIMERRRABNEES  ZF
IPREERR - DUELABEN R ENMD IR T ENYDIE R REVIERR
RE  ERRVBERAGTHERRS  HBUAT
Hh - DERITEHRS - RERBAEA+FHRIT
ARIBEVRS D RERD - 19FIRMORSRPBEL
RERNCE B EEF IR IERREZIRE
YESREREEFEEIREIRL7, 18, 19]-FE[12]
ERAFND[)NESHMS ORI - {ERgRIR L
A PASEIR RSN A BIR RS - LHKatoF AL10]8Y
MBESERNET - URBERFESHRARHNGIE
£ BKRE - BRSESEUIRLIPIEERR
DRSNERENGE  BEZTERETRESR
IREBMEAIR AL ERIESE -

ANEET W PIZEIEMBRRSIRRE L -
BRARRE « RITRBRIZETDESEN > BEER
BBt S+ EFRRZEEMR ST -



32

RBRTHFTHEE No.52 1 29~34 (2018)

xK— B ESHARRRE PIZEIEEiemaE (Shamonaa orthobunyavirus, SHAV) ~ R4 SRR
& (Bovine viral diarrhea, BVDV) - [EfSfm B1&mwE (Schmallenberg virus, SBV) - EEERRE
(Bluetongue virus, BTV) -~ iIn41ETR[Basfma(Akabane orthobunyavirus, AKV) ~ BIRE(AINO
virus, AV) ~ LI E (Chuzan virus, CV) S| EEAIAZ0 L& - (BB Agerholm 289583 1])

SHAV

BVDV

SBV BTV~ AKV/AV  CV

7K B4 (hydranencephaly)

FL:R A% (porencephaly)

18 B = 4% 7k (hydrocephalus)
/N JE (microencephaly)

¥ B2 R A~ 42 (cerebel lar
hypoplasia)

#4x % (kyphosis)

4 TF % (lordosis)

A 4% (scoliosis)

4258 (torticollis)

Bl 87 4 45 (arthrogryposis)
BB AL % (lesions of skeletal
muscles)

Sk B R 2  (cardiac and
pulmonary abnormalities)

Oo0o OO0 O O

O O
O

OO

O

OO000O0
OO00O0O0

OO0O0OO00O 00O

O

SE3RK

1. Agerholm  JS,

Hewicker-Trautwein M,
Peperkamp K, Windsor PA. Virus-induced
congenital malformations in cattle. Acta
Vet Scan. 57: 54, 20165.

. Boyle DB, Bulach DM, Amos-Ritchie R, Adams

MM, Waker PJ, Weir R. Genomic
sequences of Australian bluetongue virus
prototype  serotypes reveal  global
relationships and possible entry routes into
Australia. J Virol. 86: 6724-6731,
2012.

. Causey OR, Kemp GE, Causey CE, Lee VH.

Isolations of Simbu-group viruses in Ibadan,
Nigeria 1964-1969, including the new
types Sango, Shamonda, Sabo and Shuni.
Ann Trop Med Parasitol. 66: 357-362,
1972.

. Centers for Diseases Control and Prevention.

Arbovirus Catalog:
https://wwwn.cdc.gov/arbocat/VirusDetall
S.aspx?ID=436&SID=5.

. Hirashima Y, Sakaguchi Z, Okada D, Fujioka M,

Kitahara S, Iwamoto J, Yanase T, Fujisono
S. Retrospective survey of Shamonda virus

infection in sentinel and breeding cattle and
in  malformed calves in Kagoshima
Prefecture. J Jpn Vet Med Assoc. 70:
729-734,2017.

. Hirashima Y, Kitahara S, Kato T, Shirafuji H,

Tanaka S, VYanase T. Congenital
malformations of calves infected with
Shamonda virus, Southern Japan. Emerg
Infect Dis. 23: 993-996, 2017.

. Hirashima Y, Nojiri M, Ohtsuka Y, Kato T,

Shirafuji H, Kurazono M, Imafuji T, Yanase T.
Resurgence of bovine ephemeral fever in
mainland Japan in 2015 after a 23-year
absence. J Vet Med Sci. 79: 904-911,
2017.

. Jun K, Yanaka T, Lee KK, Lee JB.

Seroprevalence of bovine arboviruses
belonging to genus Orthobunyavirus in South
Korea. J Vet Med Sci. In press, 201 8.

. Kato T, Matsumoto H, Hirashima Y, Shirafuji

H, Yamakawa M, Yanase T. Improvement
of RT-PCR assay for detection of
Orthobunyaviruses isolated in Japan. Bul
Natl Inst Anim Health. 119: 47-52,
2013.



10.

11.

12.

13.

14.

15.

16.

s - DFEETMEDRE

Kato T, Yanase T, Suzuki M, Katagiri Y,
lkemiyagi K, Takayoshi K, Shirafuji H, Ohashi
S, Yoshida K, Yamakawa M, Tsuda T.
Monitoring for bovine arboviruses in the
most southern islands in Japan between
1994 and 2014. BMC Vet Res. 12:
125, 20186.

Kinney RM, Calisher CH. Antigenic
relationships among Simbu  serogroup
(Bunyaviridae) viruses. Am J Trop Med Hyg.
30: 1307-1318, 1981.

Lee F, Ting LJ, Lee MS, Chang WM, Wang
Fl. Genetic analysis of two Taiwanese
bluetongue virus isolates. Vet Microbiol.
148: 140-149, 2011.

Lee VH. Isolation of viruses from field
populations of  Culicoides (Diptera:
Ceratopogonidae) in Nigeria. J Med
Entomol. 16: 76-79, 1979.

Mathew C, Klevar S, Elbers ARW, van der
Poel WHM, Kirkland PD, Godfroid J,
Mdegela RH, Mwamengele G, Stokstad M.
Detection of serum neutralizing antibodies
to Simbu serogroup viruses in Cattle in
Tanzania. BMC Vet Res. 11: 208, 2015.

Miura Y, Kubo M, Goto Y, Kono Y.
Hydraencephaly-cerebellar hyperplasia in a
newborn calf after infection of its dam with
Chuzan virus. Jpn J Vet Sci. 52:
689-694, 1990.

Ohashi S, Yoshida K, Yanase T, Kato T,
Tsuda T. Simultaneous detection of bovine

17.

18.

19.

20.

21.

33

arboviruses using single-tube  multiplex
reverse transcription-polymerase chain
reaction. J Virol Methods. 120: 79-85,
2004.

Saeed MF, Li L, Wang H, Weaver SC,
Barrett ADT. Phylogeny of the Simbu
serogroup of the genus Bunyavirus. J Gen
Virol. 82: 2173-2181, 2001.

Ting LJ, Lee MS, Lee SH, Tsai HJ, Lee F.
Relationships of bovine ephemeral fever
epizootics to population immunity and virus
variation. Vet Microbiol. 173: 241-248,
2014.

Ting LJ, Lee MS, Lin YL, Cheng MC, Lee F.
Invasion of exotic bovine ephemeral fever
virus into Taiwan into 2013-2014. Vet
Microbiol. 182: 15-17, 2016.

Yanase T, Maeda K, Kato T, Nyuda S,
Kamata H, Yamakawa M, Tsuda T. The
resurgence of Shamonda virus, an Affrican
Simbu group virus of the genus
Orthobunyavirus, in Japan. Arch Virol. 150:
360-369, 20065.

Yanase T, Kato T, Aizawa M, Shuto Y,
Shirafuji H, Yamakawa M, Tsuda T. Genetic
reassortment between Sathuperi and
Shamonda  viruses of the genus
Orthobunyavirus in nature: implications for
their genetic relationship to Schmallenberg
virus. Arch Virol. 157: 1611-1616,
2012.



34

Exp.Rep AHRI.,N0.52 : 29~34 (2018)

Shamonda Orthobunyavirus in Cattle: a Review
F Lee”
Animal Health Research Institute, Council of Agriculture

Abstract Shamonda orthobunyavirus is a member of the genus Orthobunyavirus within the
family Peribunyaviridae. Cattle is the only animal know to be susceptible to this virus. Infection of
Shamonda orthobunyavirus in cattle is usually subclinical. Infection of pregnant dam may lead to
congenital malformations in calves, characterized by torticollis, arthrogryposis, and spinal curvature.
Head deformity, hydrocephalus, and cerebellar hypoplasia may be also observed. In East Asia,
virological and serological evidence reveal that Shamonda orthobunyavirus exists in Japan and
South Korea.

Keywords: shamonda orthobunyavirus, cattle, congenital malformation
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