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20084E9 A, 27 HEO T4 A ARE & 7 o 7B 2 W3S, BAESH T T, 7TH3NT19 5 20 FITT AN IR AL
L7z, 20084E7 ~11 HE T ho 8 plid, EEILHRME 2 B8 e L, FHMURMEmEsLzR07: G, 12 4Th
D 3PN, BPAMMMEZ TRE L, FHEAMEMBORE, FHHoRMEe @7z (R, 200941 JEFhol
L, JBESE EME LA, WEREL 72 3~4HEThoshli:, EHEZEME L, KEREZZO7Z (%),
GIERL TR O (5/5) T, THRARSRHEMICT AN 74 V2 (AKAV) PUS K S 7z, Simbu i #
et RT-PCR1Z, "l & THETH o 7. AKAV 5#5 1 nested RT-PCRIZ X % Bl EEY) O YEILACH % H v 7 Ao i i
BrCix, AKAV Okayama2004 Fk & T#% T, genogroup I AKAVIZJE L7z, TN &V, genogroup I AKAV T B4

PENZHAL D, THOMEHROBERE 225 2 EBHLN R 7.
—F%—7— F ! BEiEE, KEEIE, genogroup I AKAV, JELIRTEREHEZ%.

THNERT AL VA (AKAV) &, A VY T=X 74N
A& Simbu M{E#H IS L, genogroup I L T D2DD
BETRICRN SIS [1]. AKAVIE, T L 724120
Yeg B &, URE, W, SO K OUKENNGE, BOEifEE
FEWERE 21k o 7R BN T Ok E OB EE T &
eSS TWA [2,3]. —7JF, genogroup I
AKAV OAERBIRGT X 5 IELBREIN B §E R D Fs 4 5
S [4-9], ZOREEINEH STwb. S, 2008
£ genogroup I AKAV AT, IEH DS 7T
T OREMEDSIEE 2T T OExr, 87 HIM
Wbz Bl L -oTHld 5.

M#ERCFE

RIERZE © 2060 (0~70 Hili, No. 1~20) %HFH
EEIL, EEmSE10%Y) Y EEERLV<Y VR TH
SER, WKV HESRMEEM L. T2, Bils 6
(No. 1 ~5) offEmifR (CNS) MEkTIE, JLAKAV
(OBE-1#k) FRHMAZHNWT, AFMLTITEY V-
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Yt F ¥ (SAB) IS THES At 2 FH L 7.

A )V AH&E ¢ Simbu MiE# I RT-PCR X, 1341
(No. 2~ 14) @ CNSHFKIZ>WT, HilRoF v b
(ISOGEN LS, Bh=v K> - Y=, BWH) IZTRNA
ZHl#, SRNAGH#ENE L2mES [10] o7
FA<—=12C, HildF v b (Ready-to-Go RT-PCR
Beads, GE Healthcare, UK.) ZHWTHERmL 2. X
512, RT-PCRIEMED 106] (No. 2~11) X, CNSH#
OB EALIZ BT B kRO R &2 1T - 72.

SRR I T D & B Y 4772, No. 2 & No.
3122V, [FAERIZRNAEE, AKAV S RNA 55§ %
By & L7z Akashi 5 [11] 75 4 <—12T, nested
RT-PCR % %ji L7z, 1351 7-PCREWIZ, o *
v & (QIAquick Gel Extraction Kit, QIAGEN, U.S.A.)
TR, AMELR WIiEES AT 4 - LR
) 12TF v b (BigDye Terminator Cycle Sequenc-
ing Kit, Applied Biosystems, U.S.A.) #fw/=%1 L
M= T RPBITEY, ZOFERYE RE L.

Tl mEES (BN EREEEEXHHR)
T

107-6122 #EXHRY5-2-20 I/ S— 2 BV 22F

—T781——
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T HINET AN R KB FRORER% & BEEOFRA
£1 FEFZEOFHPLOT AV AR

Jos B A g 7 A4V AR R
S A . N

No HH R UE e memst mmms A e PRSI

WFrgie  BME AR BE REpeR® AKAV | AINOV  CHUV
1 9/17 7/20 59 + NT - - NT 128 <2 <2
2 9/29 8/26 34 o NT - - + >9256 <2 <2
3 10/8 8/30 39 + - - - + >9256 <2 <2
4 10/8 9/10 28 + - - + >9256 <2 <2
5 10/15  10/9 6 + +¥ - + >256 <2 <2
6  10/30  10/29 1 + +¥ - + >32 <2 <2
7 11/27 11/19 8 + +2 - - + >256 <2 <2
8 1127 11/17 10 + +¥ - - + >256 <2 <2
9 12/4 12/3 1 + ++Y + + NT <2 <2
10 1212 12711 1 * . + + NT <2 <2
11 12/16  12/12 4 - NT + - + 128 <2 <2
12 1/26 1/21 5 - £ - - - 128 <2 <2
13 3/26 3/24 2 - NT - HH - 56 <2 <2
14 3/31 3/26 5 - NT - H - 32 <2 <2
15 4/2 3/13 20 - NT - H NT 16 <2 <2
16 4/2 2/28 33 - - - H NT 2 <2 <2
17 4/9 4/9 0 - £ NT + NT 8 <2 <2
18 4/28 2/17 70 - NT NT b NT 16 <2 <2
19 4/28 4/23 5 - - NT HH NT 8 <2 <2
20 5/20 4/23 27 - - NT R NT 8 <2 <2

D - tktE = I/ 4 B AR e TR NT RSN

2) - %+ Bt NT: R
a) 2% b #Mt

AKAV . 7HNA 74 VA AINOV: 74 /74 )VA CHUV: Fau¥Fro4f)LA

M1 JATRIECOMERE O BRFVEMIFLRT (No. 2)
M) ¥ 38k E AR E L22IREESHR S
% (KHH). (HEZ:s X 400)

5 NIRRT OWT, Y 7 N MEGA4 [12]
ZHWT, NCBI®7 5 A b¥%—F (http://blast.
nchi.nlm.nih.gov/) ICTHADNAF— ¥ /N> 2
(DDBJ) B §ktk & AHEPERRAT B OV 1 R AT % 52
i L7z,

PR E, 18FIOMIEICOWT, NARY =il
AL HmLu-1) Mgz vz~ Aoy 4 5 =i
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X2 AT T ORI AR oML No. 9)
BRI ASIZIEN L LTS (F).
(HE %t x 40)

T [4], AKAV JaGAr39#k, 74 / 7 A )V A JaNAr28
kR, Fa ¥y AR 31T A BRI Z T o
7.

7 AV A48, Simbu IR RT-PCR B4~
4% (No. 2~5) ORAAF LE, BERIZDOW T,
HmLu-1#ifaz Hvy, AR 2 i 3R L
7=.
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BHEA IDRETHR AR i

HEWT T C O R R KN T, Zeii L 72 W R
(FRHH) &, Palhtkis (RE) 2SAbhb.
(HE 3t1 % 400)

X4 FATHR COKERE No. 14)
KIBEIFIFRIEL (REE), BURMHM (KH) 258
HLTW5.

15 &

BERR RERPIHETOTANRHORAER,
200847 H 20 HICIEH G s 722 7 Ao 1425
VARREE o 7Bl AR RIFEC, 9 17 H~ 200945 H 20
Aol e # AR, 713019520 BT - 7-.

WRRHERIE, 20084E7~11 HAETho gl (1~59
Hilin) 3R, Sbesy, @8 i), 124 Fho
36 (1~4 Hifgw) (FRIEHHEE (), 200941 A4
Fho 16l (5HHE) 3RS, 3~4HAETho8H6] (0
~70 Hi) WXHH, EREY (B 2E#E L7
i, BSIVAR YA CAEI0B], MR T B, BERMES
BITH o7z, BEANDAKAV T 27 F ik, EFIRERET
Hoiz.

RIERRE [ Ao 8 BiE, CNSHLKRLZ PHE P iz
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M5 FHOMBHILO T B3R 4V X (AKAV) Hil
(No. 2).
2R L 72 R o i LS AKAV BLR 254 S
b (KU, (pfEdets SABE X 400)

F£2  PHEARERAERIC BT BT AN T AV APk
12 & B gt o i

No. PN Nl it i
1 - +
2 ++ +H+
3 + +
4 - - - +
5 - - + -
Batk=g (%) 20 40 40 80

(B P2 WAk B0 (15)  (@2/5)  (2/5) (4/5)
—iREtE ¢ R e DR e D ERE

W, 770 7RG, ARSI 2SS o JEIL IR I A R
2RO GEL, KD, B, BFHTWE RGBS
o7z, EHIT4HFITIEX, BRHOEMERD (E1).
RO 3B, BRI A Rl R, B AR D
b, T IhafEr@fne (E1, M2, 3). 1A4F
No 1PN, FEMHOBMEE 2 FITHED 5 DL E
BIIMH o7z (1), BUMo8HINE, KIERMEZRD 72
B, RIETEN -7 (1, K4). GELEMTIE, 7l
D4R (5/5) T, FHIS0% (4/5), MhisE /M40 %
(2/5), K20% (1/5) DNEIZ, AT oM g 5%
ICAKAVHUREZSHi S e (32, K5). AKAVHUJE
X, WEDNEEZIZESWEIANCH S 7.

74V ZRE I Simbu IMiE B RT-PCRIE, 1
FTOI0BTHETH -7 (1), CNSHFET L oM
B, WE77.7% (7/9), HH#i62.5% (5/8), /M
%33.3% (3/9), KW22.2% (2/9), W 10%
(1/10) TH 72 (#£3). AKAV nested RT-PCREW
@ S RNA %555 O #H F P4 fF#HT CTlE, Okayama2004 & #x
LT (No. 21399.7%, No. 31399.6%), wutst
T Tld genogroup I AKAV 23 Sz (X6). BT
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£3  PHCARSRARLIC B A Simbu I B H RT-PCR

DA
No. K DR e OFHE B
2 NT NT NT NT +
3 + + + + -
4 + + + -
5 + + - -
6 - - + - -
7 - - + - -
8 - - - + -
9 - - + + -
10 - - + NT -
11 - - - + -

Btk (%) 222 333 779 625 10
(Bt % w29 /9 (779 (5/8) (1/10)

- DB+ BetE NT RSN

rAEE, eflTAKAVHADARA LTz (31).
TANWAGEREETH o 72,

% =

2008 4E9 A HHBAES HE T, 2001% 7 713135 &
S L7z, 7~11 AT ho 8 B TIALMLE B % %
B, WiE L7z, 12 HAFho 36 THR/NGE % %
O, FiE L, 1HETho 16T, FLITE)I -
2. 2~4 HAETho 8Bl TRIENEZ D, HBIE L
7o. CORNHERES, BN, RERREN & AT 5
&, BTG T AR ORRE [2,3] £ —F%LTw
7=.

L ORFR%IE, BT TR EwRMEINT4T
HAHNT. TNHOCNSHBETIE, REGREAIZI )
M oM I AKAV LR %, & 512, RT-PCRIC
& 0 Simbu IiE#EE T 2R, Zhi ) AKAVIC X
LMERREE B Lo, BIREIM 18] 2525 &, W
BRAERI LT E A EOBIDRAN TG L, 2%
BRIELIZEEZONDDY, 7~8 HEFN T30 Himlh
FEDFAEBN, 7B IR URE L 72 B BRIES AT H
SR INL. BB, MEHIB TS, G
bholblbnsg. REGMICE D AKAV JuE L
1, WEDRNEBLTEWENICH ), BHIBLIEE
A% <, 2006 FFmATREOME [6-9] L1TF—F|L T
W5, F72, RT-PCRIZ & 2EEFHIL, RERET
PSRRI TH o 22 C O S 7z, CNSHL
MU E LT, BRI BT OLME % B0 7.
Lee & [5] K U'Kamata b [7] & EAEMIHEZ MG L
TBY, TNZAKAVICEZHRETH LD LHfEgRsh
5.
HICIE, B/NMTE & BRI O, BEOR
fEZ 78972, Simbu MiEHBE T, O FE TR
WEnz, BEFHRBEVIE, e - FHTEEETDH
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No. 2 (& 2008)

No. 3 (& 2008)
Okyama2004 ([i#] 111 2004)
CB-1F98 (-3 1998)
NS-4P98 (£l 1998)
NS-88-1 (/7 1988)
ON-89-2 (7# 1989)
KS-100P97 (JEE YL )& 1997)
OBE-1 ([f]1l1 1974)
KT3377 (B )& 1977)
ON-2E94 (71i# 1994)

I dnoigouaxn)

JaGAr39 (15 1959)

KS-1E85 (HE k5 1985)

Iriki (FE 2 )% 1984)

CY-77 (315 1993)
KSB-1C87 (HE k5 1987)
FO-90-3 (il 1990)

KSB-2P01 (JEEJ2 &5 2001)

KSB-2P03 ()2 k5 2003)

KS-2/Mo/06 (JIE Y2 & 2006)

KS-1/P/06 (HE K 2006)

KM-1/Br/06 (BEAS 2006)
KM-2/Br/06 (AE4 2006)

T dnoigouan)

—
0.005

6 7 H/5F AV AS RNA B EY O3E L FNI Lo
& o1k

D, 2006 AT O [6-9] L —FHLTWwAb.

ITHAThD 1HIZ, WEFITERITED 5 7228,
WMIARBITAKAVHR DO AEA LT 2Z 2 ki
WrL7-. ShXD, WEORITHIMISHAET 5 g
na.

BIE, AREEPIE % R 7278, J9EIdHEE <, Simbu Il
HHEETORNSN e h o7z, HT I 4 ~—DHE
WX BMMEEDAIEZH B D DD, FIEDFK-> T\ D
W, e b FTIlE, PCRYZBIICAEITH S
L ING.

S RNA 75 © A 8HEAT Tl Okayama2004 ¥k & it
%C, ERBREEOMERHMAZRI T LML T
% Iriki#k [4, 5] %, 2006 FiATHk [6-9] 13 %2
genogroup I I2J& L7-. genogroup II ® JaGAr39 ¥k%°
OBE-1HRIZF-ORMNERE L 2w ) RIEB I S 4
W& INTE77D [13], Ogawa & [14] 1, ~ 7 A%
FEARERIC X D Okayama2004 ki, Iriki #kFAEARREM
PEASH 54, OBE-1#k & U )5tk 25id v & Hieds LT v
5. SROFH-OMEFHEDOWAT S Z DOHE 2 31T 5
LDTH- 7.

PLEX Y, genogroup D29 5 AKAV T, &K
WH R BEE IS, T HoREHEDORN &
B EDVHLNIh o7z S, BB I
L, mB49, KEERAE, BIFIEIIEEGREZ F o 726 RE
WHEIX13BITH Y, 200640 genogroup I AKAV O
B IR [9] [T E 9572, Tiid genogroup
WX BWENOMHEZ L 7-b D LML IS,

L D5 RN, BEEA~O AKAV T 7 F V1%, &6
KB CTH o7z, T2, THNRFFHIET 725 00
BHRTHY, EOITHEY) 2% W FLIERIOGHAT I8 SR
BIRDD B . RIEGEATIH 2, B\ 2 R Lk
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RIS, FHIE D WA L T2z 78w 7B EREE i O 5%
ek, BUiil 2 EH L T 72720 72 00K % o B A PR #0002,
SRRt 2 Lt L T\ 72 78 2o B My A AT SR 0 USRI
e R RE T 5.
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Occurrence of Nonsuppurative Encephalomyelitis and Congenital Abnormalities
of Calves Resulting from the Akabane Virus in Middle Hyogo Prefecture

Keisuke TOMITA*" Masahiro KAMOMAE, Masaki CHU]JO, Yuriko MIYAKE
Namiko KOHAMA and Kyohya URAMOTO

% Himeji Livestock Hygiene Service Center of Hyogo Prefecture, 2-10-16 Taderahigashi,
Himeji, 670-0081, Japan

SUMMARY

Between September 2008 and May 2009, an outbreak of Akabane disease occurred in 20 calves in 7 cities and
3 towns in middle Hyogo Prefecture. The first case was a 2-month-old calf showing difficulty in standing. Non-
suppurative encephalomyelitis was observed in 8 calves born between September and November 2008 that
showed neurological symptoms, such as ataxia and paralysis. Loss of spinal ventral horn neurons and muscu-
lar atrophy were observed in 3 calves born in December that were arthrogryposis. No pathological change was
observed in a calf born in January 2009 that was experiencing weakness. Hydranencephaly was observed in 8
calves born between March and April 2009 that showed neurological symptoms, such as blindness. Immuno-
histochemically, Akabane viral antigens were detected in the central nervous system (CNS) in the cases of
encephalomyelitis period. By RT-PCR, Simbu serogroup S gene was detected in the CNS of the calves born
up to December 2008. The nucleotide sequences of PCR products of Akabane viral S gene were closely relat-
ed to Okayama 2004 and classified into genogroup II. These findings suggest that the Akabane virus belong-
ing to genogroup I caused not only congenital abnormalities but also encephalitis in the calves.
——XKey words : arthrogryposis, hydranencephaly, genogroup Il Akabane virus, nonsuppurative encephalomyelitis.
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