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Abstract. As part of a basic study on campylobacteriosis, we performed serotyping, molecular-
epidemiological analysis using the RAPD method, and drug sensitivity tests of strains isolated from human
diarrheal feces, chicken meat, and chicken feces between 2002 and 2006, and investigated gene mutations in
quinolone-resistant strains.

1) On serotyping of 53 human clinical isolates and 102 chicken meat-derived isolates, a total of 155 isolates, 16
types were identified in 85 isolates (54.8 %), but the remaining 70 isolates (45.2 %) could not be typed. Of the
85 typed isolates, 20 isolates (12.9 %) were typed Group Y, which was the most frequent, followed by 18
isolates typed Group B (11.6 %), and 8 isolates typed Group D (5.2 %). Regarding the origin, Groups B and Y
were most frequently identified in human clinical and chicken meat-derived isolates, respectively.

2) On molecular-epidemiological analysis by RAPD, 124 of the 155 isolates (80.0 %) were classified into
Groups 1-30 at a similarity of 89 % =, and 22 isolates were classified into Group 22 (14.8 %), which was the
most frequent, followed by 10 isolates into Group 18 (6.7 %), and 8 isolates into Group 16 (5.4 %). Regarding
the origin, isolates with the same origin tended to be classified into the same group, and only a few isolates
were classified into groups consisting of isolates with a different origin.

3) MIC distribution in 53 human diarrhea-derived strains was compared among various drugs based on MICy.
The MICy value of GM was 0.5 mg/ml, showing the highest sensitivity, followed by: SM and LM, 2 mg/ml;
EM, 4 mg/ml; KM and CP, 8 mg/ml; RXM, 16 mg/ml; MINO and CPFX, 32 mg/ml; NA and NFLX, 128
mg/ml; and ABPC, PIPC, CEX, and TC, 128 mg/ml <.

4) There were isolates resistant to 10 of the 15 drugs tested: 99.4 % of the isolates were resistant to CEX,
59.4 % to ABPC, 40.6 % to NA, 40.0 % to NFLX, 39.4 % each to TC and CPFX, 38.1 % to PIPC, 30.3 % to
MINO, 3.2 % to KM, and 2.6 % to SM.

5) Regarding the resistance patterns of the 155 isolates, 28 isolates showed single drug resistance (18.1 %), and
127 isolates showed multidrug resistance (81.9 %), revealing that many isolates were multidrug resistant. The
most frequent multidrug resistance pattern was ABPC/PIPC/CEX, followed by
ABPC/PIPC/CEX/TC/MINO/NA/NFLX/CPFX.

6) GryA mutation (Thr86 — Ile) was detected in 43 (97.7 %) of 44 quinolone-resistant isolates, but no amino
acid mutation was noted in the other regions.
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BEHECHFE FHREDERE & % %5 Campylobacter
Jejuni (C.jejuni) \ZRBRPREDBEMNIZIL A0 L,
EELGLERBLEEICBNT, CEBEROBRETE
MeBRT5IePHESNTVwDEY, ThbER
PO BESNTHRIZOWT, BEMUBSTOFEE
UTHIERIC X 2 5PIES WS T2 2,
LHL, MEMFIC L o TORBITE LR WHEDL %L
FAELTWE Y, 5, X DEEMICHET 2R
LT, B FHETH 5 PCR-RFLP £, PFGE
EBLURAPD L EHFHENS0H 25, 20
FTh, RAPDEIIEED T T4 < — %\, DNA
TV LIHESE, TORENY -y AW
DT HFET, @S TRBMEICEN, BYLIHRR
FERBOMFHIIERL ShTwa 9, 72, e,
Campylobacter jejuni (C. jejuni) 135/ 0 ¥ RPiHZE
ANOMHALIEH SN TWD, £ /0 RMEED
Mt ERERF & LT, KIBH 7% & TIid DNA gyrase B L OF
topoisomerase VIZZEEARR 1), F o VifthReE
W (QRDR) 127 3/ BRARRNVER L TnE L
BHILENTWE T, 2O T, DNA gyrase D GyrA
7 2= b B LU topoisomerase IVD ParC ¥ 71 =
Y POBRBFERLENTVE, £ CTHEHIE ik
DLW R, BYEFREEERL L TCEELT
RN R FE AT > & Campylobacter DIy EE % KA, #
Do BERR & B b ERIR B3R BR I O v TS R,
RAPD iR 12 & % 7 FIRZ WA B & & RESEHN
TAHBRSTHREELIT) &L b1, F/ 0 Uit
DV gyrA EBIEF ED QRDR DERIZDOWTHK
HElrolbZh, UTORMEPMES N,
MEB LU
1. HEAEH B & Uk

2002 4F 10 A7 5 2006 47 3 A 24 T M THISE
BEDPOITHELIZC jejuni 534k E 20054E5 A A5 9
RZhT T, HIRBARESBS O RILL 723 F 2
55REL 72 C. jejuni 102 R DFEF 155 %% Fv 7z,
2. IR EER

© b RAE HH K 53 BR & T IR I R0 BB 3 AE HH 3k 102
RO 155 FRIZ DWW THRIEIE (7> 740 %
T Penner D IMLIEEIR % 47 - 72,

3. RAPDEIZ & 2 55 TS B ARNT

PR MR % 7 % 7 ~ BiARKEINL ¥ 0 Heart infusion
agar (Difco) (Z#3 L T 37 C 48 MM & s 514,
FARED IO Z -2 HEHETHEWY, TEREEFIZ
Bt €OFBHIEEEME ¥ v M (EXTRAGEN
IRV —) OFAEZRTEHOBRIMET7 O — 1>
TEML, DNA Z it L7, PCR D4k 5% 5 6
[ZHEHL L, Primer (5°-CAATCGCCGT-3’) 4 Fayos
57 AHELADDIHERL 72 KITE SN2 PCR
EWE2%T7THa—2A7 )V T100V, 2EEESIKE
#, Ethidium Bromide (0.5 ug/mL) T304 %t L,
UVIBSE T CEAERE L, BOoNikE sy —
22V, TV 7 I (BioNumerics; Applied Maths)
*HWTUPGMAETT Y Fa s s axElL, 7
T A — TR AT o 72
4. FHFZERER
BAEHEB - 5275 05%, TI/7)as FA,
77U 4 FRBLIOPF /0 rRE3%, 7 9%
A7V VFR2HK, 70548722 a— VR 1FOBK
7 15 # A & Fva 72,
RANFEEHILBE (MIC) @ #l%Ed Clinical and
Laboratory Standards Institute (CLSI) #Hl5E L 72 )71
8) ICHEPLL 7=, '
5. gyrA-ORDR D5 3T HE

F 0y RIEE (NA, NELX, CPFX) |2
PEEIR L7z C. jejuni 4 ¥k ETHMEZ /R L 72 C. jejuni 44
PRODEH48RICDOWT, ¥4 L7 A7 VY —2 T
¥ AT gyrA BT F12d A QRDR DI EFH % ik
E L7,

B &

1. & P FHUERRS L OHBA, BRSO MG
AR

FHRBINC B 5 MER BRI % Table 141278 L
720 155KkH 85 #k (54.8 %) A% 16 AN AR S L7z
2, FRYDTI0M (452 %) ZRFIAEETH 5720 &
TR Y B 208k (129%) E®bd% <, RICBE
18Kk (11.6%) Th o1z,
HSEBICIE, & b TFHEHRRIE S3BRd 354k
(66.0%) 214 WRNZRIFIS N, BEEAOMR (17.0%)
ERBL L, RICCHDPSHE 04%) 2ETH o7z,
TTHRFE A & & OVERFEAE F ok 1 102 BRh 52 8 (75.0 %)
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Table 1 Serotypes of C. jejuni isolated from human diarrhea and chicken

Human diarrhea Chicken(meat and feces)
Akita Kanagawa Tokushima Tokyo Kanagawa Gunma Tokushima
A 1 ( 6.7 1 ( 19 3 (214 2 ( 61) 5( 49 6 ( 39
B 1( 67) 4 (167) 4 (286 9 (1700 2 ( 143) 7 ( 212) 9 ( 88 18 ( 11.6)
C 2 (133) 3 (125 5( 99 1( 309 1( 1.0) 6 ( 39
D 2 (133) 1 ( 42 3( 57 1( 711 2( 61) 2( 37) 5( 49 8 ( 52
E 1( 42 1( 19 1( 0.6)
F 1(71) 1( 19 2( 37 2( 200 3( 19
G 2 (143) 3 ( 93 5( 49 S5 ( 32
I 1( 3.0 1( 100 1( 0.6
K 1 ( 67 1( 19 1( 71) 1( 1.0) 2 ( L3)
L 2 (143) 2 ( 39 2 ( L3
o 3 (125 3( 57 3( 91 3( 29 6( 39
R 1( 67 1( 42) 2 ( 38 1( 309 1( 10 3( 19
S 1( 42) 1( 19 1 ( 06)
Y 1( 42 3 (214 4( 15 2(143) 3 ( 91) 1 (1000) 10 ( 185 16 ( 157) 20 ( 129)
z, 1( 42) 1( 19 1( 19 1( 10 2 ( L3
Zg 1( 71) 1( 19 1 ( 06)
UT 7 (467) 8 ((333) 3 (214 18 ( 3400 3 ( 214) 10 ( 30.3) 39 ((72.2) 52 ( 51.0) 70 ( 45.2)

Total 15 (100.0) 24 (100.0) 14 (100.0) 53 (100.0) 14 (100.0) 33 (100.0) 1 (100.0) 54 (100.0) 102 (100.0) 155 (100.0)

ALREEZE SN, YHS 168 (157%) &b
%, RICBEED OB 88%) & Thoiz, b
DT L SMERICHE L TBENFS (RO LN,

i) T, R RIE 15 8 bk (53.3 %)
AeHEMIZIMB S, CHLEDEIE 24 (133%)
R ETH ol BEEPHIRIL 145 118 (78.6 %)
MWOHEIZAIA SN, ABEN 3 (214%) &RdE
{, RICBEE, GHBIUYHIZ 28 (143 %)
& TH ot MAENEHEIESTHRT 39K
(68.4%) M 12@WHRICHF 4, BEA 114
(193%) EH|mLE L, RIZOBEN 6 (105%) 7%
EChotz, BEEHRIYHIIIKOATH o7,
Tﬁ‘ﬁ% LAk i3 68 #kH 26 8k (382 %) %7 WAIICHEIF)

N, YRS 134k (19.1%) b4 <, RIZBHE
753‘47&& (59%) % &ETHo72,
2. RAPDEIZ & B0 TSR
v N TRIERERSI R E RSN, FBEMHEK 102

BOF 155 12D W T, RAPD % Wi TS
N 24T o728 2 A, M L7z 155 #kH 149 B
(96.1 %) »%43F& 100 ~ 10,000 bp D THI 4 ~ 19
KDOVKEINY — U REDO NP, FRDOD 67?5{&
(3.9%) ICIFIkEN/ Sy — VATRRD LN h o T,

NS DIKEN S — U HED B NIz 149 BRIZDO W T,
MY 7 b (BioNumerics; Apphed Maths) % W T
UPGMA ¥ & ) Rl 2 fE L €, BIBLE 89 %="T

SEERITo 728 A, 1248 (832%) 11 ~30%E
WS NTAS, D 258k (16.8%) v iho s
V—TIZ I N o T,

3. BRFNIC BT BEERNTT S MICO0 D FLEL

b N THEHR 538k, THEEAHR40 B LT
FEEMFE SR 62 VRO FT 155 BRIC DWW T EAREFN IS
% MIC 43/ & MIC90 THEMRE L7z 25, e T
FIHE SRRk T GM 250.5 pug/ml T b EZHETH
<, XKIZTSM, EMB LU LM A% 2 ug/ml, KM,
RXM B X U CP #°4 8 ug/ml, CPFX #%16 pg/ml,
MINO 7732 ug/ml, ABPC 7% 64 ug/ml, TC, NA B X
{FNFLX 7°% 128 ug/ml, PIPC & CEX #%4% 128 >
ug/ml DIETH > 72, % B, TC, MINO, NA,
NELX 3 & O CPFX @ 5 #411& MIC D43 i2 BT
TSRS 7z (Table2), —7, HRBALHE
ﬁﬁ%mﬂ%ﬁ%f 1 GM %80.5 ug/ml T b B HEDH

, RIZSM & LM 754 2 ug/ml, EM %4 ug/ml,
KM & CP 75% 8 ug/ml, RXM 7% 16 ug/ml, MINO &
CPFX %54 32 ug/ml, NA & NFLX %4 128 ug/ml,
ABPC, PIPC, CEX B & U'TC »%% 128 > ug/ml DJIE
THholz. B, TC, MINO, NA, NFLX B L U
CPFX @ 5 ZEH3 MIC A 2 BT ZIEETRD 5
N7z (Table 3)
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Table 2 MIC distribution of human diarrhea derived C. jejuni strains

o Break poIiJnts* No.of l:/esistant MIC range MICs, MIGy,
e (g/mL) o (ug/mL) (hgml)  (ugmL)
S R
ABPC 8 32 19 ( 35.8) 8 ~ 128< 16 64
PIPC 16 128 26 ( 49.1) 64 ~ 128< 64 128 <
CEX 8 32 53 (100.0) 32 ~ 128< 128 128 <
SM 16 3( 57) 1~ 128< 1 2
KM 16 64 1 1.9) 1 ~ 128< 4 8
GM 4 16 0 025 ~ 1 0.5 0.5
EM 0.5 16 0 05 ~ 4 1 2
M 16 0 025 ~ 2 1 2
RXM 0.05 64 0 2~ 16 4 -8
CP 8 16 0 2~ 16 2 8
TC 4 16 22 (415) 0125 ~ 128< 0.5 128
MINO 4 16 18 ( 34.0) =0.06 ~ 32 0.125 32
NA 16 32 17 ( 32.1) 2 ~ 128< 4 128
NFLX 4 16 17 ( 32.1) 0.25 ~ 128 0.5 128
CPFX 1 4 17 (32.1) =006 ~ 32 0.125 16
* S=Susceptible, R=Resistant
Table 3 MIC distribution of chicken derived C. jejuni strains
- .
Drug Brzﬁl;/ :):Ilj;ts No.of (l}/c:;lstant MIC range MICs, MIC,,
S = n=102 (ng/mL) (ng/mL)  (ug/mL)
ABPC 8 32 73 ( 71.6) 4 ~ 128< 32 128 <
PIPC 16 128 83 ( 81.9) 1~ 128< 128 128 <
CEX 8 32 101 ( 99.0) 8 ~ 128< 128 < 128 <
SM 16 1( 1.0) 05 ~ 128< 1 2
KM 16 64 4( 3.9 2 ~ 128< 4 8
GM 4 16 0 0.25 ~ 2 0.5 0.5
EM 0.5 16 0 0.125 ~ 4 1 4
LM 16 0 025 ~ 4 0.5 2
RXM 0.05 64 0 025 ~ 32 4 16
cp 8 16 0 2 ~ 8 4 8
TC 4 16 39 ( 38.2) 0.125 ~ 128 < 1 128 <
MINO 4 16 29(284) =006 ~ 64 0.25 32
NA 16 32 46 ( 45.1) 2 ~ 128< 8 128
NFLX 4 16 45 ( 44.1) 025 ~ 128 < 1 128
CPFX 1 4 44(431) =006 ~ 32 0.5 32

* S=Susceptible, R=Resistant

4. HRBNZ BT B HHITH RO IR L it < 5 —
v

R L 72 C. jejuni 155 ¥k D $ XTI AR AR O
b7z BHEEFNIHT A D B I3 ABPC
59.4 %, PIPC 38.1 %, CEX 99.4%, SM 2.6 %, KM
3.2%, TC 39.4%, MINO 30.3 %, NA 40.6 %,
NFLX 40.0 %8 & IFCPFX 394 % T& - 72,

PR O % — > Tld Table 4 1IZ2RTE B Y,
HRRIC B VT b FRIE R T T OB
TEZIRL, CEX A4 128 (22.6%),
ABPC/CEX, CEX/TC/MINO, CEX/TC/
MINO/NA/NFLX/CPFX 3 X U CEX/NA/NFLX/CPEX
M PEA5% 58k (9.4 %), ABPC/PIPC/CEX 3 & ¢
ABPC/PIPC/CEX/TC/MINO T4 4 ¥k (7.5%) 7z

ETholz, MRBRLHBEMEERLTH TTOKk
Mm% R L, ABPC/PIPC/CEX fif 4 7% 24 #
(23.5%) &b % <, RIZ ABPC/PIPC/CEX/TC/
MINO/NA/NFLX/CPFX fif 1425 19 ¥ (18.6 %),
ABPC/CEX/NA/NFLX/CPFX B X UF CEX LA 14 745
%16tk (157%) HETHo77,

5. gyrA-QRDR D75 %

BE L7248 8k (& N THIFED R 38 4k, THERHBA
CHEEMHEI08R) OMICHHE & BIEFERRR %
Table 51278 L7z, 48 BRHI4THE (97.9%) 2BV T
gyrA-QRDR T6 fEFT D ) L LI hpoa FroE#
PRERR S N7z Z OPNR TSR & TR IC 3
W$ 5 ZERATCAC— CTC (His-81), AGT—> ACT



b b TFREER kB X OB Campylobacter J& DIEF RIS 239

Table 4 Drug-resistance patterns of C. jejuni isolated from human diarrhea and chicken

Origin Drug resistance pattern No.of resistants (%)
CEX 12( 22.6)
ABPC CEX 5( 94)
CEX TC MINO 5 94)
CEX TC MINCNA NFLXCPFX 5( 94)
CEX NA NFLXCPFX 5 94)
ABPCPIPC CEX 4 15
ABPCPIPC CEX TC MINO 4 1.5)
human diarrhea CEX TC 3 57
ABPC CEX TC MINCNA NFLXCPFX 2( 3.8)
ABPCPIPC CEX NA NFLXCPFX 2( 3.8)
CEX SM 2( 3.8)
ABPC CEX NA NFLXCPFX I 19
ABPCPIPC CEX TC MINCNA NFLXCPFX 1( 1.9
CEX SM KM TC MINO 1( 19
CEX TC NA NFLX CPFX 1(_19)
Subtotal 53(100.0)
ABPCPIPC CEX 24( 23.5)
ABPCPIPC CEX TC MINCNA NFLXCPFX 19( 18.6)
ABPC CEX NA NFLXCPFX 16( 18.7)
CEX 16( 15.7)
CEX TC 7 6.9)
ABPC CEX TC MINCNA NFLXCPFX 3 29
CEX KM TC MINO 3( 29
ABPC CEX 2( 2.0
chicken ABPC CEX TC 2 20)
CEX TC MINCNA NFLXCPFX 2( 2.0)
ABPCPIPC CEX SM TC NA NFLXCPFX 1( 1.0)
ABPCPIPC CEX KM TC MINO 1( 1L0)
ABPCPIPC CEX NA I( 1.0)
ABPCPIPC CEX NA NFLXCPFX 1 L)
PIPC CEX NA NFLXCPFX 1( 1.0)
CEX TC MINO 1( 1.0)
CEX NA NFLXCPFX I( 1.0)
NA NFLX 1(_10)
Subtotal 102(100.0)
Total 158

Table 5 Mutations in C. jejuni gyr A genes and quinolone resistance properties

o MIC range(ug/mL) Nucleic acid codons and corresponding amino acid changes in QRDR of gyrA from Cjejuni
o-of trains(C4) NFLX CPFX Codon ™0 "Cogon AMR® Codon AM  Codon AR Codon ATO Codon Aj“;f’_
Type strain(NCTC11168) GGTGly-78 CAC His-81 A C A Thr-86 G G CGly-110 A G T Ser-119 G C C Ala-120
3 150 2~ 8 0.5 ~ 1 0.125 ~ 0.25 ... - - T - - - - - - - - - - - C - - - T -
Sensitive group*
1( 25.0) 2 05 0.125 - - - - - - - - - - - - - - - - .- -
Total 4( 100.0)
13( 29.5) 32 ~ 128 64 ~ 128 < 8 ~ 32 - T - He8 - - -
12( 27.3) 128 ~ 128 < 64 ~ 128 16 ~ 32 - -C - T - Ne86 - - - C -
Resistance group** 11( 25.0) 128 ~ 128 < 64 ~ 128 < 8 ~ 3N - .- - - T - - T - Ne86 - - - C -~ T -
( 15.9) »8 128 32 - - - - - T - -~ T - He86 - - T - - C - - - T -
1 23 64 16 1 T - (o] - T -
Total 44( 100.0)

* Sensitive to NA ,NFLX and CPFX
% ¥ Resistant to NA ,NFLX and CPFX

(Ser-119), GCC— GTC (Ala-120) @ 3 &, Wik BROARDRD LT,
BED A DR GGT — GGC (Gly-78), ACA—
ATA (Thr-86 — Ile-86), GGC— GGT (Gly-110) @
3EHTCTH o720 T /LN TOERETIEMmHE ZHESITe N THES L UBRA, BEME>S DB
e44 Br 438k (97.7 %) 75 ACA — ATA DEHLIC X L7z B vy, BRSO 2 R 285
586 ALA =Y (Thr) DA VALY (lle) O L LT, MiERR, RAPDEIC & 550 FHEF

Z
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HIEAT, EHRBRZHRBREB X 0% o v RER 2L
T AR EIEFERICOWTRE YT o720 #
DGR, MFRMHIZBWTe N THRERREBAB
SUBEMAETIIBH, DEBLU YR ICRG &
NHLDNE RO LN, BEINICBWT, &b
FHE R TIEZE & 9 % Ishihara 5 10 (Z B D
A, oW EBHCLEL, BAMERTIIERS
I DEER° GHE %, Ishihara HI1EAME, BHEB LU DR
%, EEHRTELHOIZABERBELL (ADT
Wi, CNLDOWMEFES OREY BT 5 &,
BIE—HTE2HECH 720 72, SEFAERL M
—HIBIZ BT S v P TRER KRB L OB, B
ISk O SR W O RFIIRIIZ BT, A4 L sk
DI2EAF 6 /A (50.0%) &EEEHRD7HE
2R (286 %) DHBL TV, 2D ERD
E N THRIERR & AR BB K L O THEL
b)Y DHAHIENEZ 6N, &5, Guillain-
Barr¢ SEBEREO R R MLE R TH 5 O BE 12 AR
HREP OSBRI SN 2 LIZEETRETH
595

DTEFHMF OFE L L TRAPD % f v Tl
W, HRBXOMENIZB 55 ERETOMENg
T T A 72002, BTy 7 ER W, FOE
89% =1 THHEFT oI, FORE, XL/
96.1 % {2515 100 ~ 10,000 bp DI THI 4 ~ 19 KD
VKBNS Y — U SEO N, TDHIHDBI2 %A1 ~
0BT SI NN, R D168 % ITVTFho 7L
—TIZbpEEs NG o7, LML, B MTFHAHR
RBLUBHEKD ) &, LHTED 2RI
HFINL2L0DBO6N, BILY FADRYEHR
i, £/, F—icBT 5 BB OMETIC
BT, 4 R0 5 58 £ L7z Campylobacter 129 ¥
A T E SN, Miwa 5 19 1 3[F]— 20 5 4B
L7ZHRIZDOWTRAPD & Iy, BBOIKE)/ S5 —
YERO, AR THREEOHEE S - 7- 2 L %
HERLTWE, EELORELAIEBIIBVT,
g BB NS — U DFRO LN LD L, Miwa
b EFRICE—% 4 TOWIHIBERE LB L
TWBIZEDPEZ BN, & 512, Mazurier 5 19 1
FHEMIRERIZ O W TMERB & RAPD EI2 X 54
Heirw, LT _XToRs - H L3RG L
TWb, ZOREICOWTIRAEEE S AR L 725
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PRCIE M ESEROBRIUR AR > T2 &5,
—HITHAHEDHL»BOOLNT R > Tz, L
ML, SEMERL KBV T, MBI TR
54.8 % TIH S NT2DIZHRRAPD ERITH 2 &2
LD BOBDHHENTSZ EDS, EFWTFELLT
RAPDERERTH A Z ENHEZ 5N,

EAEZHRBIIOWTRBENEE I EE
(MIC) Z2BIET S & &b IR EH O b /0y
%2R L2 HRIC O W TEBEFER LB L7,
ZTORER, B-F7 567, 77942 U%B
LUF /v RUEE D 8EH (ABPC, PIPC,
CEX, TC, MINO, NA, NFLX, CPFX) IZ& LT
30.3 %~ 99.4 % & EEICMHEDRRD bz, AT
IZBWTEMTRAS W, IS 19 B LU S 17
W25 ~54%BITHEHERBOTWED, ZEEHEHIZ
Ishihara 510 %@ (15 18 & [FEREICTiFHERE % 2050 72 5
o7, F/UVRIMHETIE, & FFHEHRT
321 %, FBMARHEMAIRTL3.1~451%12FNE
MU % R, FBHSERRIZ b THE B SRR I IR
ETHERPEWEDEZRL, LaLl, JFES19
e M THEH RAR T 44.6 ~46.2 %, FEHIERT
26.4 ~27.8% & & b TRUE SRR ICTT A58 VW E
MaRL, EHELRLZoTW, TOERE LTl
BRI GERZEPEDoTWELDEEZ LR,
T DOMDEFEFNHE 5 2 WHEHR O HBARIIZB W T,
JIFE5 19 13 ABPC, GM, CP B X UNTC IZ&1iME%,
A5 1W {Z ABPC, KM 3 & N TC 12 & % = 4
TENTNGEEL TS, L L, 4EEFE S DR
RIZB VT GM R CP I 2 R THRIZFE D & T,
NFELRROL OME L IZRL - Tz, FEFIMMEE
MLz b BLUEARKRICOW T Y — v %
B U727, THRMICHEE 2 2 13500 5 Uy R
DN =2 Thotz, ZHED OMETLEES
DRHE & FIRRIC, b bR S B RERIC B W TE
FIW /S5 — > DFEE B VIEFRO TV iy,

C. jejuni \IZB1T 5% 7 0 v RMEEOTHEALRF 1T,
Foou PR Y T OEENRE S, 2EOSME
TN EDBHERINT VLY, F72, oyrA BIZTF
DEFIZL S Thr-86—Tle DT I/ BREMEAEES LT
WHZEHHMESNTWEUD FEFHL P72
KD 9 B, CPFX O MICTEAS= 8 ug/ml % iR kI %R
LORRES LRERMIC, T3 BBBRIED LN,
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—BLTw/k, L2»L, #NDHOBIAICBNT
Wang 5 22 13 Ala-70 — Thr, Asp-90— Asn, Hakanen
52 1 Pro-104—Ser 2 D7 3 J BB F /1
VIECESTAZ L EBRELTWLD, FEHESD
BECTIIERIROONTERo TV, TRHD
Zehn, ARMERLF ) 0 v RPEEICHIEE
L7z C jejuni BRI gyrA Bz T EIZT7T I VB &
EREIFToOLNLT, 1 7IVEBERTEVINEE R
LTWwa Z sz,

2§

Campylobacter BRIE |2 B4 5 EBERFFE D — B &
LT,2002 ~2006 1227 T b FHIEL L 03B A,
HEMDOEE L 72 E AvC, miFRY, RAPD
FEC & B0 FRFNEN, ERBRZHERES L%
/0 Y RERNG T M HEROBIETERICONT
W% AT-7:2 25, DTOREINES Nz,

1) b MERRHR 3B E BHER 102 BRoRF 155 %%
HO TR ZiT-728 25, 858 (548%) 7%
16 WALZRIB S 7273, BRh D 70%k (452 %) 13!
BIAREETH o 72, BB SN2 85 BRDOWERIZ Y BRI
200k (129%) L dE L, RICBAE 188 (11.6 %),
DESHE (52%) THotzo HEMIZBWT, & b
FRIRHSR T BERS, BHRCTRYBICENENS
CHRIBIE M7z,

2) RAPDIEIZ X 553 FHEPIIME 21T o722 2 A,
PR L7z 155 %k b 124k (80.0 %) #¥EMLEE 89 % =<
CBWT1~30FICaES M, 2281222/
(14.8%) &b % <, KRICISEE10% (6.7%), 16
TSR (5.4%) RETH o7z, HRIIZBWTIEE
—HRNIC B E N A ENATRCABD LN, HED
R DA L AP E S A RIS CH o
725

3) & bRERSE 53 kR0 K IEEH 23 A MIC O
SATIRY Z MICoy THELAZE A, GM P
0.5 pg/ml TH b BEZENE {, KIZSM & LM 5%
2 ug/ml, EM %*4 pug/ml, KM & CP 754 8§ ug/ml,
RXM %% 16 ug/ml, MINO & CPFX 7345 32 ug/ml, NA
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