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Fl1 o&EHHFEHRTH 5 72,
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Mannheimia haemolytica (Mh) 1%, #HEFR MM %
&I L, FIPRERERE (BRDC) % HEE(LT
BIFIEARE LTHEHEH IR TV S, BFT751994 ~ 2006
AR L 72 IR ERE O Rt € ©, FIRAYEE Sz
FEFITIX, FHAT23.3% @G0B 7)), WHATIE
31.3% (67 Bl 21 41) 25 Mh A 5 BES i, W23
DFEHEKD—D LR oTwW5h, F72, Mh D5 BT
EBMEIIC D 0, WHIZEDREBI A 51X HIM A
MEINDr—Ad LIFLIEA LN,

Mh (336D HUIE M X - T 12 FH o i B2 45038
SNTw5 [1]. Lo A o 4k S 5 Mh i
ERIEIRFARTH D L ENTWA, 2000 4FE0KE
2B L HETIE, 26 %A%LER 6 B/ L Tz [2].

FEINIZBWTY, #20 %A MiEN6 BIZES 22 &a°
WwESNTwD [3]. F72, ZAIELZ/RT Mh O
bAIGN TS [4].
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e B R P Tk S Wz Mannheimia haemolytica OFFHT
F 1 AR L MIEEL, WS H], PFGEZYRI

No.  ZrME4EH  WWTH BY 0 W & Bk SEEH#E I 7Y it P ) ! PFGER!I**
1 1994. 3 AT a LA Jiti AN 1 S-K I-a
2 1994. 4 By b LA Jiti AN 1 S-K I-a
3 1994. 9 CHy X SPEES Jiti AN 2 S-K
4 1994.11 By b LA i AN 1 S I-a
5 1995. 6 Dy c AR i AN 1 S:K I-a
6 1995.12 BT d APEES i AN 1 S I-a
7 1996. 2 E Ny e A 2 i AN 1 S:K T-a
8 1996.12 F iy f FLUH 4 Jii AN 1 S K I-a
9 1997.10 GHr g W4 8t AN 1 S-K I-a
10 1998. 1 HA h LR Jiti AH] 1 S K I-a
11 1998.11 BT d FLH4 Jiti AN 1 S I-a
12 1999.11 chr i FLH Jiti 334 A 6 S K VI-a
13 2001.10 1H7 j A A4 Jiti AN 1 S K I-a
14 2002. 1 Ty k A A4 Jiti AN 6 S‘K-C-N-ER-A VI-b
15 2003. 6 K iy 1 LR i 134 H 1 S I-a
16 2003.11 Dy m LA & 3~64H 1 S-K I-a
17 2004. 1 Ty k WL B 27 H 1 S-K I-a
18 2004. 3 1HT n WL B 1~27H 6 S‘K-C+N-ER-0O VI-b
19 2004. 5 Iy 0 WHA 8 27 A 6 S‘K-C-N-ER-O VI-b
20 2005. 3 K1y p APEES Jiti 1% 6 S‘K-C-N-ER-O VI-b
21 2005. 3 KHT p A 4 Jiti 171 6 S‘K-C-N-ER-0 VI-b
22 2005. 3 KHT p A 4 Jiti 141 6 S:K-C-N-ER-O- VI-b
23 2005. 5 KHT p A 4 Jiti 47 H 6 S:K-C-N-ER-0 VI-b
24 2005. 5 Jur q WH4 8t 57 1 S I-a
25 2005. 5 Jur ] WH4 Bl 67 A 1 S-K I-a
26 2005. 5 KHT p WH4 Bl 27 H 6 S‘K-C-N-ER-0 VI-b
27 2005. 8 KHT p WHE4 4hHI TRIARE S *
28 2005. 9 K T p WA Bt 5% H 1 S-K I-a
29 2005. 9 KHT p WL B 57 H 1 SN I1-b
30 2005.10 THT r IR it 37 A 6 S‘K-C-N-ER- O VI-b
31 2005.10 THT r APEES Jiti 471 R 6 S‘K-C-N-ER-O- VI-b
32 2005.12 EHr s WL st 27 H 1 S I-c
33 2005.12 Ky p W4 Bt 8 A 6 S‘K-C-N-ER-O VI-b
34 2006. 2 Gty t WH4 8l 1% 6 S‘K-C-N-ER-0 VI-b
35 2006. 4 DIHT u WHA 8l 27 H 6 S‘K-C-N-ER-O- VI-b
36 2006. 8 Ty v WH4 Bt 34 A 1 S I-a
37 2006.10 Dy u WH4 Bl 177 6 S‘K-C-N-ER-O: VI-b
38 2006.11 BHY d LA &t 24 R 1 S-K 1-d
39 2006.11 i w LA St 3AH 6 S‘K-C:-N-ER-0O VI-b
%1 S:SM K:KM C:CP N:NA ER:ERFX O:0TC A:ABPC

%2 PFGE BUIRMEBINT SR D S MR 2 520G (M 3 2M).

KE % v, IR T T37C, 24 KM L, A1t
2Pk (API 20 NE, bioMérieux £ 721ZID 7 A b -
HN-20 7 ¥ v F, HAKBIEW, Hi) B L016S rRNA
AT (5] ISk W RE L.

MERR @ RARZ EPAC & 0 e LIER L - Pt 2
vy, R MERER OGS X 0 Ffi L7z [3].

XIS L 1T T A2 WEREIC R, T
¥y 1y ¥ (ABPC), 77V ¥ (CEZ), AL}
<Ay (SM), <A vy KM), =) Aa<Af ¥
¥ (EM), #%3v 5159429y (OTC), F¥T¥
42719 DOXY), 7uss7xz=a—) (CP), 2
AF v (CL), +U Y7 AW NA) CLE103EH &>~
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54 A%, Becton Dickinson, U.S.A.), =>u7u
¥4 ¥~ (ERFX) (&4t : Bayer HealthCare, Ger-
many) O 11FEANIOWTHEML, FEAIMEIZRGTOH
ERICHEDEWMW L7z, F72, CLSI (Clinical and
Laboratory Standards Institute) (2L L 7258 K
WAL L 5 MIC#HlE %, NA, ERFX, CP, 7o)
7x=a—)v (FF) O4FEHNOWTHEMBL: [6].
PFGE (L& 2 & FEA & KU RMBIEN . PFGE
W HIBREE S Apa 112X ) DNA ZUJWif%, B 6v/cm,
ISWVAE A K5-10sec TR, ZDHISVA S A A
10-80sec T Y WM D kB % 17>, PFGE 8% — ¥ D%
A7 A8 f#HT 1 BioNumerics (Applied Maths, Ver. 4.0)
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EAHT K FfRAE
Mk 2 MER 1 & 6 Bk A]
16 1
J.[ll(FlM m] ]i%%‘] ﬁk ﬁ *;k ;ﬁ I:l+
1% S-K 6 7 13
(21%) S-N 1 1
3 S 3 4 7
6 6% S-K-C-N-ER-0-A 5 5
4 (16¥) S-K-C-N-ER-O 1 8 9
) S-K-C-N-ER-A 1 1
S-K 1 1
0
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Mriw FHen Wew [ wwre
[ KR P 7 ok 24
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(ug/mi)
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y v
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——— e — e — - %1
16 ° () POOH 0000
4+ A A A A A A A
JAVAVAN AN A A A A A JAVAVAN A
0.25 o)
@] @]
0.06 - oo oe) (o0 o 0 ) oe) eee) 0
O
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O1M ERFX @6 ERFX A 1% NA A 6% NA
2 IME# 1% - 68k ERFX, NA K 5 MIC 0¥
%1 —-— NAOTLAZEAL Y (32ug/ml) M2 —mmmmmo ERFXDO7 VLA 7KA4 v+ (Qug/ml)
Z HTER L 7. ST OTH 7.
. @ 1994 ~ 1998 4FIC /B s N2 11 MRIZ 1 R 2810 B
i (90.9%) T, 11~ 184157 < 7= 28 Bk 1 A5 11
PR RO H R & IERY, RIS DO WTIZER LIS B (39.3%), 6B 161k (57.1%) ThHo7-. 18I

RL7z.

MmiERR] AL, 172521 % (53.8%), 6%HIs
16% (41.0%), 2RIA1# (2.6%), BIBIARELS1 bR
(2.6%) ThHo7-. AHAFHFK IR, 1HAI
(81.8%), 6FLZ 28 (18.2%) Th 7275 WHIH
F28 KRIZ 6 BIDT 14 KR T50 %% 507z, MERI T ol
M4, WHEOEIEE, 1R 9MA Mk, 124
AP HETH o 720126 L, 6113 16 Frb 14 #kas
WHZEHET, 209 5 113 7 HEELDA O F v 2
Z A VHEHERF1 TH o7z Fz, TENIAHEA 114,
BiHka 10k TH Y, 6 RIINidk, BilHkE B
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AN A & B Lol N7z2%, 6 BUE PR 11 4EI129)
DTHEES I, 2004 FEDBRIZ IR X ) mERICSHS R
7z (K1), 1994 ~ 1998 4FIC/rEES Nz 1 BRI 10 Bk 9
HYRRIEMIH SR T - 7275, 2001 ~ 2006 12558 S
211D D B IBPRITHK TH > 72,
EHIR B LI T 4 A 2 IEBEIC & B A
ZHREBTIZ, 1821 %055, SM - KM i 13
Pk, SM - NAT#E 1/, SMiittkik7#kcdho72. F
72, 616D L, SM - KM + CP - NA -
ERFX - OTC - ABPCiifiZ5%, SM - KM - CP -
NA - ERFX - OTCHgP:iZ9#k, SM + KM - CP -
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A A N Cor Bk S e Mannheimia haemolytica OFFNT
#3 MR 1 RL 6 AlkkOMIC

1% MIC (ug/ml)
Q) <003 006 0125 025 05 1 2 4 8 16 32 64 128 256 512 MICy
NA 13 7 1 4
ERFX 1 17 2 1 0125
CP 13 8 1
FF 12 1
6 %l MIC (ug/ml)
(16%) <003 006 0125 025 05 1 2 4 8 16 32 64 128 256 512 MICy
NA 1 5 10 256
ERFX 1 15 16
CP 1 10 5 64
FF 15 1 1
MDY & HIE U 72 Bk
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75
80
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‘ 90

1!.---:::::'1 Y

I-d I-b 95
100

-i_-' - sresen—
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—— o e R S .

=4 i§:;;§;f- _;3I.illﬂi'ii 135
L PR TSR I e £

T;III 6vﬂ 138

hE B Y Y

3 PFGE @z & 2 Rkt (LIZPFGE R, TidImiFi)

NA - ERFX - ABPCIiftEix 14, SM - KM it 1
WTdhHosz, 1ENII~R6IZSM - KM - CP - NA -
ERFX # &% { OFEFNWHEZ R L, LAk 6 K
158D 9 B 14 MPSHAHEHRTH -7z (K2).
FERFEWAFREICE A2 MICHIETIZ1R 21 #ko
MIC,, (ug/ml) ¥, NA : 4, ERFX : 0.125, CP :
1, FF : 1, 6B D16 #IiZ2oWwTik, NA : 256,
ERFX : 16, CP : 64, FF : 1 Tdh-7:. NA, ERFX
CPE, MIC DA AR L2 L2 5 Z DM
PRI T LA 2RAL Y NEL, FNEN32ug/ml,
lug/ml, 8ug/millLl OB ML HW L7z (F£3).
39 158 (38.5%) MERFXIZMME%E /R L

(MIC : 16ug/ml), ZNHIFTRT6HTH o7, i
*%ﬁ%tbLf THES 721 Bl NA, ERFX @ MIC
T & A LD RSN h o 72h, 6 RIZDOWTIE,
%3611@ IR N IMRERE, EAESHES ok

TIXTRTMIC S FEFICEEZ R L7 (K2).

PFGE Bz TR A& KO RKHIMHT . PFGEIZL 5
SEHENT T, 121 kD ) B 18 ¥k /8% — »
(I-a) THo7z. 6816 FkD I B, 15 AE—/37 —2
(VI-b) T, T 51ESM + KM - CP - NA - ERFX
HEOLHANIEOKRE —F L, SM - KM ik 1 #
3RARL5 =2 (VI-a) THoZo (K3).
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6R 16 kD95 H 158k (6 BIAT 8 EMsHIR) 1LSM -
KM - CP * NA - ERFX 2 &L LA ET, 209
H11RDBS AN A Y 4 VFEHER F1 O3 5 AlANO R
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HIHPED 6 DL ARV A Y 4 ViR F1 DX HA
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MRk D A E T o 7272 LR S Nz,

BATRORBELEE - HHES T, EonE
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Epidemiological studies of Mannheimia haemolytica isolated from cattle
in Tokachi area by serotyping, antibiotics sensitivity testing
and pulse-field gel electrophoresis

Yuko TAKAGI *', Osamu OHNO, Yuji NAKAOKA, Ken KATSUDA,
Ikuo UCHIDA and Kiyoshi TANAKA

* Hokkaido Tokachi Livestock Hygiene Service Center, 59-6 Kisen, Kawanishicho, Obihiro-shi,
089-1182, Japan

SUMMARY

A total of 39 Mannheimia haemolytica from cattle in the Tokachi area from 1994 to 2006 were examined for
serotyping, with an antibiotics sensitivity test and pulse field gel electrophoresis (PFGE). Twenty-one isolates
(53.8%) were serotype 1, sixteen isolates (41%) were serotype 6 and two isolates were serotype 2 and untypable.
Serotype 1 strains had been isolated continually, but had serotype 6 strains for the first time in 1999. Serotype
6 strains were isolated in greater number than serotype 1 strains starting 2004. Eighteen isolates of serotype
1 and 15 isolates of serotype 6 showed the same PFGE pattern. It was suggested that closely related isolates
of serotype 1 and 6 were prevalent in the Tokachi area. Fifteen isolates of serotype 6 were multidrug resistant
to antibiotics including SM, KM, CP, NA, ERFX. MIC,,;s of NA, ERFX and CP were also high in serotype 6
strains. Most of these multidrug-resistance serotype 6 strains were isolated from Holstein or F1 (Holstein X
Japanese Black Beef) calves for meat.

—— Key words : Bovine Respiratory Disease Complex, Mannheimia haemolytica, multidrug-resistance, Serotype 6.
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