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Campylobacter jejuni isolates from diarrhea patients and chickens in 2008 in Iksan, Korea were tested for biochemical
characteristics, and for possession of genes hipO, mutated gyrA, and cdtB. Among the chickens tested 52% carried C.
jejuni. All 28 patient isolates and 48 chickens isolates had typical biochemical characteristics, except for nalidixic acid

resistance. All isolates from patients and chickens were resistant to ciprofloxacin, and had mutated gyrA gene indicating
good correlation of the two tests. Analysis of pulsed-field gel electrophoresis (PFGE) pattern of Smal-restricted DNA
of 53 isolates showed 14 clusters. Twenty-eight patient isolates and two chicken isolates (57%) showed an identical
pattern (cluster 9). Chicken isolates C37 and C48 (cluster 2), C31 and C33 (cluster 3), C29, C34, C35, and C36 (cluster
4), and C43, C44 (cluster 6) had identical patterns. All patient isolates, compared to 87% and 80% of chicken isolates,
were susceptible to amikacin and chloramphenicol, respectively. Antibiotics with the lowest MICyy were imipenem,
gentamicin, and erythromycin, whereas, those with the highest were ampicillin and tetracycline. In conclusion, C. jejuni
carriage rate of chickens in Tksan, Korea, was high, all 28 isolates from patients and two from chickens were an identical
clone, whereas isolates from patients and remaining chickens were different clones with only 62% similarity, all isolates
had hipO and cdtB genes, and all isolates were resistant to ciprofloxacin.
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Table 1. Sequence of oligonucleotides used in this study

Target gene Direction Sequence (5' to 3") PCR amplicon size (bp)
hipO Forward 5-“ACTTCTTTATTGCTTGCTGC-3' 323
Reverse 5'-GCCACAACAAGTAAAGAAGC-3'
gryA Forward S-TTT TTA GCAAAGATT CTG AT-3' 265
Reverse 5'-CAAAGC ATC ATAAACTGC AA-3'
cdtB Forward 5'-ATCCGCAGCCACAGAAAGCAAATG-3' 623

Reverse

5'-GCGGTGGAGTATAGGTTTGTTGTC-3'
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Table 2. Biochemical and genetic characteristics of C. jejuni isolates from patients and chickens

Susceptibility Detection of indicated genes by PCR
Source of isolation Hippurate hydrolysis
Cephalothin Nalidixic acid hipO gryA cdtB
Patient (n=28)"
HO0706-01 + R R + + +
H0706-02 + R R + + +
H0706-03 + R R + + +
H0706-04 + R R + + +
H0706-05 + R R + + +
H0706-06 + R R + + +
H0706-07 + R R + + +
H0706-08 + R R + + +
H0706-09 + R R + + +
H0706-10 + R R + + +
H0706-11 + R R + + +
HO0706-12 + R R + + +
HO0706-13 + R R + + +
HO0706-14 + R R + + +
H0706-15 + R R + + +
HO0706-16 + R R + + +
H0706-17 + R R + + +
H0706-18 + R R + + +
H0706-19 + R R + + +
H0706-20 + R R + + +
HO0706-21 + R R + + +
H0706-22 + R R + + +
H0706-23 + R R + + +
HO0706-24 + R R + + +
H0706-25 + R R + + +
H0706-26 + R R + + +
H0706-27 + R R + + +
H0706-28 + R R + + +
Chicken (n=26)
C0808-29 + R R + + +
C0808-30 + R R + + +
C0808-31 + R R + + +
C0808-32 + R R + + +
C0808-33 + R R + + +
C0808-34 + R R + + +
C0808-35 + R R + + +
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Table 2. Continued

Susceptibility

Source of isolation

Detection of indicated genes by PCR

Hippurate hydrolysis
Cephalothin

Nalidixic acid hipO gryA cdtB

C0808-36
C0808-37
C0808-38
C0808-39
C0808-40
C0808-41
C0808-42
C0808-43
C0808-44
C0808-45
C0808-46
C0808-47
C0808-48
C0808-49
C0808-50
C0808-51
C0808-52
C0808-53
C0808-54 + R

R

+ 4+ + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

/R R AR A R”” A R” I ARIRIAIR

=

+

+

~ A AR ”®P” R AP P”PA R AR EA
+ + + + + + + o+ o+ o+ o+ + o+ o+ o+t
+ 4+ + + o+ o+ o+ o+ o+ o+ o+ A+

o+ + + + o+ o+ o+ o+ o+ o+ +

R +

*The strains from patients were isolated in June, 2007 and those from chickens were in August 2008.

2. PCROl| 2lst hjpO, gyA & cjaB S8 A A&

C. jejuni®] 582 {lsiAE Wang 5 (55)2] el
2} hipO A&, ciprofloxacin W/d C. jejuni (CRC)) &
AEs7] AE Zimstein 5 (61)2] Wl whe} gyrA
72} MO &, Dasanayake 5 (7)9] Wl w} CDT
AR cjdtBE PCRYES.Z AZE3I3itt ol ghdul =)o
HEste] 42T 10% CO, vig71elA 48217t wjget
Jes SRl FAA 100ToA 1027 &9 o
12,000 rpmll Al 10323 L4728 § 58S PCRY +
oz ARSI A8 primer 937141492 Table 17}
2.1, Genotek Co. (Daejeon, Korea)ol| 2]3l] &3}t

Forward®} reverse primer 7}7}S 2 pl, PCR mastermix
(dNTP, Taq polymerase, MgCl,) 4 ul, 8-MOP 12 pl, 53
DNA2 ulE ¥°] PCR §H3-9] FHFNE 20 w= SH3ITh

PCR %52 thermal cycler (GeneAmp PCT system, Perkin-
Elmer Cetus, Norwalk. CT, USA)S AFE-SIS a1, ¢ 3572

A SE2 94Col| A 583t pre-denaturation, 94°C ol 4]
30% denaturation, 57 CllA4] 3027} annealing, 72 CollA] 1
7Y extension®] ZACE 303 HHE3 v} 72T A

ost-extensions A7l F 4CoA TS T2
NZAT Wk & A EL cyber green G A2k} 317

2% agarose geloll A 7]<d-53to] A5 S1sH3ITt
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3. PFGEO| 9|8t SMAE 2A

C. jejuni 5=l th&+ PFGE®] #2412 PulseNet "%
(1948) .2 A3slgley. =5 Eeld AldAde] J=
W02 Z3 o] 3 ml9] cell suspension TE (100 mM Tris,
pH 7.5, 100 mM EDTA, pH 7.5)°] €l 20%2] FHEZ
A ZALE AE 200 WE 1.5 ml Al £ ohe,
proteinase K (20 mg/ml) 10 plE 2o} 2 41 7)ol 1.2%
plug-8 SeaKem Gold agarose (Camblex Bio Science Rockland,
Inc., Rockland, ME, USA) 200 ulS 93l A4S % n}Z plug
mold®l] ¥tk & plugE cell lysis buffer (0.5 M EDTA,
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pH 9.0; 1% sodium lauroylsarcosine)oll o] 55C<] &
gzl 123 et & He SRV 5010
PVC gl Jar 55C 3% 273004 158 &< A
23 5 A)A 8 958991 Plug Wash BE buffer (10 mM
Tris, pH 7.5, 1 mM EDTA, pH 7.5)Z Yo] 55C A& &
T2 158 <t 3315 A2tk AlH o] 2 plug
E 1 mm 772 A2 v} Smal Agta 4 (Fermentas
Life Sciences Inc, Hanover, MD, USA)Z 37°CollA] 4A7F
Heshict Algtasz A2gh plugE geloll YaL 717]
%5 cell (CHEF-DR III, Bio-Rad Laboratories, Hercules, CA,
USA)ell Yo, initial time 6.76%, final time 38.35%, A<t
6 viemO. 2 ZU O 120CelA 20A1F 7195 S 3}
Gk A7) Ee] B gelS ethidium bromide 488
(0.5 pg/ml)©] E1U= S/ 500 miol] Wol 3021+ ¢
ASGATE ololA FHGE 307 @S & UVE &
015191 © ™, DNA pattern< Biometrics>~ =13 (Bio-Rad
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Figure 1. Agarose gel electrophoresis of PCR products gene-
rated by primer pairs for hipO gene for identification of C. jejuni.
(A) Lane 1, to 12, C. jejuni; M, size marker. (B) Lane 13 to 24, C.
jejuni; M, size marker.

5% MY dNE Y-S Muller-Hinton agar (MHA, Difco
Laboratories, Sparks, MD, USA)E A3t} ognl o=
A2HS tryptic soy broth (TSB, Difco)ell H-f-3to] Me-
Farland 0.5% B2 W31, 0|21 WE o2 x| wjx|
FWel = vE v v2=aE F3 37T 10% CO,
HiF71oN A 48A17E W F Foll AdtE dEsiglnh A=
2] 2 YA Stapylococcus aureus ATCC 259235 AH2-5}
St} t]223+%= amikacin 30 pg, ampicillin 10 pg, cefotaxime
30 pg, cephalothin 30 pg, chloramphenicol 30 pg, ciprofloxacin
5 pg, erythromycin 15 pg, gentamicin 10 pg, imipenem 10 pg,
kanamycin 30 pg, nalidixic acid 30 pg, tetracycline 30 pg,
trimethomprim-sulfamethoxazole (co-trimoxazole) 1.25/23.75
ug (Becton-Dickinson, Cockeysville, MD, USA)E A}-8-3}
At

S 8] A (agar dilution method) CLSI (5) ¥
< wskom, grAgel w591 I AlE 5% dels A7t
g MHA Wil FaafAE vk ARRE Al
ampicillin, cephalothin, clindamycin, erythromycin, gentamicin,
nalidixuc acid, ciprofloxacin, tetracycline, (Sigma Chemical,
St. Louis, MO, USA) 2 imipenem (Merk Sharp & Dohme,
Rahway, NJ, USA)°| St} =ul e A8 7 ks
TSBoll i1 292 McFarland 053 =R g0

2easahe 6. M o7 B 9

TASTRET 2\

250bp265bp - .-

Figure 2. Agarose gel electrophoresis of PCR products gene-
rated by primer pairs for mutated gryA gene for detection of
ciprofloxacin-resistant C. jejuni. Lane 1 to 12, C. jejuni; M, size
marker.

Figure 3. Agarose gel electrophoresis of PCR products gene-
rated by primer pairs for cdtB gene for detection of cytolethal
distending toxin. Lane 13 to 25, C. jejuni; M, size marker.
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Figure 4. PFGE of Smal-restricted DNA from C. jejuni isolates from diarrhea patients and chickens the dendrogram was based on the
unweighted-pair group method using arithmetic averages from the Dice coefficient.
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29l 2859 C. jejuni= W% At akotd 9
hipo f34 AE Ak A Hel oLk, BE FF)

nalidixic acidol] WS ¥ .$It} (Table 2, Fig. 1).

2. AArEAtet HolM EElE dFel datety 4y

/T o o

=

ciprofloxacin it gyrA & ciotB BE

AALgkAtol A B2]E C. jejuni 285} Holl A Eelw
267 EF nalidixic acid®} ciprofloxacin®l] Wlid<S R3]
2, nalidixic acid®] MICs3} MICye =57 =128 pg/milo|
At} Ciprofloxacin®] MICsy2} MICy> AR} o5 &
ol thaliAl 16 pgmiel Ao, HollA Fejd ool o
3 MICsy> 16 pg/ml, MICy 128 pg/mlo] itk 38 A
Pl BE JFFoAE Wold gyrA 347 PCRY L
2 AZE AT} (Table 2, Fig. 2). 3 ¢jdiB7} 2 w50
A A% A} (Table 2, Fig. 3).

3. PFGE 240l o3t KT 24

C. jejuni 53 @52 DNAZ Smal AZtas =2 2g]sto]
PFGES A &3}ar 413 v} 14 clusterZ EFE ATk 7}
e 77T cluster 9 (57%)°10aL, AALAF 5 28
T (P1-P28)} & o5 25 (C47, C49)2] PFGEE°] &
A3hc) 3 ol 2E]H cluster 291 25 (C37, C48),
cluster 321 2= (C31, C33), cluster 421 45= (C29, C34, C35,
C36), cluster 691 25~ (C43, C44)= ZH2F S-AHE7F 100%°]
ATH (Fig. 4).

4. EH 2l

a9 A Aol 81} 5= amikacin, genta-
micin, cefotaxime, imipenem, chloramphenicol, erythromycin
= EE w37} A5dolR e, kanamycinoll= 96%
7} Aol Tetracyclineol &= 93%7F Wl
ampicillin, cephalothin, ciprofloxacin, nalidixic acid % co-
trimoxazole®l| = 77} W/d o] Atk

oA Fal® FE cefotaxime, imipenem, erythro-
mycin, gentamicin®ll = 2571 2440912, kanamycin
o= 92%, amikacin®|= 87%, chloramphenicol®ll= 80%,
ampicillin®} co-trimoxazoledl = 31% ©]3}e] HFTHo]
A2 o] AT} Co-trimoxazoledl] = 96%7F W3S, cipro-
floxacin, nalidixic acid 2 tetracycline?ll = =& 57} U]
/& H3IT} (Table 3).

Gt Ae] MICE #Aket Holl A 23 C. jejuni BE

Table 3. Disk diffusion antimicrobial susceptibility of 54 C. jejuni
isolates from patients with diarrhea and chickens

Patients (N=28)" Chickens (N=26)

Antimicrobial

agents gb I R S I R
Amikacin 100 0 0 87 0 13
Ampicillin 0 0 100 31 0 69
Cefotaxime 100 0 0 100 0 0
Cephalothin 0 0 100 0 0 100
Chloramphenicol 100 0 0 80 4 16
Ciprofloxacin 0 0 100 0 0 100
Erythromycin 100 0 0 100 0 0
Gentamicin 100 0 0 100 0 0
Imipenem 100 0 0 100 0 0
Kanamycin 96 4 0 92 0 8
Nalidixic acid 0 0 100 0 0 100
Tetracycline 0 7 93 0 0 100
Co-trimoxazole 0 0 100 4 0 96

*No. of isolates tested.
bs, susceptible; I, intermediate; R, resistant.

5ol g3l erythromycin 4 pg/ml, gentamicin 2 pg/ml,
imipenem 2 pg/mlZ Skt Clindamycin®] MICE 34} o
T Rl sl 2 pgmiol o, w2 el g
MIC H$ = 2~128 pg/ml, MICs,= 2 pg/ml, MICyT 32
pg/mle] STk, Tetracycline®] MIC ¢l 3hx} 50l tf
3l 32~64 pg/ml, MIC5o2} MICy= ZHZ} 64 pg/mlo] 3L,
o el gk MIC ®915E 64~>128 pg/ml, MICs 2}
MICyi= 217} =128 pg/ml©] AT} (Table 4). SHd 8129 7+
T4 A1 Aol breakpointE %8314 3l|41gk v} (Table
4) ampicillin@} tetracyclines A|¢|etale vt~ Y
Z3} (Table 3)2F AX]5}A T}

—

J =

C. jejuni= el Fa3t A1 F g 7hX| o), o]
At 2t ol E B 7S] A el g8 2
skal, 53] o, AAx, #HA, N, &, s1ge] SollA Kt
Fo] Fom 53] ©& 50~100%7} ©] AlvtS Htdkal
ATE FE3] 7FE Qe &5, A orek o, 2 9
B S5 5ol oA Al Al gl 4EA ok
o] At ¥7] F =Zolu 7z, W& pH, 7t o
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Table 4. Agar dilution antimicrobial susceptibility of C. jejuni from patients with diarrhea and chickens

sourcs of isolates Antimicrobial agent MIC (ug/ml) % resistant

(No. tested) Range 50% 90%

Patients (28) Ampicillin 128 ~ >128 >128 >128 100
Cephalothin >128 >128 >128 100
Ciprofloxacin 8§~32 16 16 100
Clindamycin 2 2 2 0
Erythromycin <0.5~4 1 4 0
Gentamicin <0.5~1 >0.5 2 0
Imipenem 0.125 0.125 0.125 0
Nalidixic acid 128 ~>128 >128 >128 100
Tetracycline 32~64 64 64 100

Chicken (26) Ampicillin 16 ~>128 128 >128 96
Cephalothin >128 >128 >128 100
Ciprofloxacin 16 ~>128 16 128 100
Clindamycin 2~128 2 32 46
Erythromycin <0.5~1 <0.5 1 0
Gentamicin 1~2 2 2 0
Imipenem 0.06~2 0.125 1 0
Nalidixic acid >128 >128 >128 100
Tetracycline 64 ~ >128 >128 >128 100

gk Aol stom, A% FolAe T8 o9,
500 Aol A2 Al FRRE FHS <
o] vel| A AlitA AT 7P HIHg It o
B a1E o] SlHt (40).

o Aol 4] C. jejuni B2 2 ATl 52%=,
Kim % (26)9] 66.3%} Kim 5 (27)9] 61%KX.t} ko
L, Kim & (28)2] 50.3%X.tF oA Bhe] C. jejunio] 7+
FHoE FaFE ST = AUk

Campylobacter +&2] HH-2 Asleld Jdoze= 4
2] ekttar 4 A Atk C. jejunit= hippurate 7R304
3 Yo ® g #537 7H5=1), Dassanayake &
(7) < C. jejuni®] 13%+= hippurate &3] S-4Jolgtal Ha1
ak3lek

Campylobacter 7+¢3 2] £l fluorofloxacin = 53]
ciprofloxacin®] €2] AREFH AL Zddl H= 5 oF
et A= ciprofloxacinell WA Q1 w57 &4 ok
Sanchez & (50) 2=#[Q1olA] 1988\l 2] d w5 &
o= ciprofloxacin W’d¥re] SISl 199210l = 49.5%

oS Hasl% oM, ciprofloxacin WA= WolE gyrA
FAA wFEoz dEH} (61). wetA Campylobacter o+
% 783 ciprofloxacin W/ Algell ojg] 7k {74}
Hol Bawa glom, & Aol = Wang 5
(55)°] ®aLgk hip0 F-AAFe} Zimstein 5 (61)°] HaLgk
Holgl gyrA AR PCRE &3 v 3Aof & o5
EE7F o2 Cojejuni 5793 ciprofloxacin WA o
o] HFEol| o] & = Uk
3 B 71X 544212} (virulence determinant)7F H-AA)
Campylobacter -5llA] ER1I=| o) Aol e] A=
Ao TS & dEAA &t (57). CDTE= 1988
7goll Adoli} thE AAeA #-2]% Shigella, E. coli 2
C. jejunicll A} H-5-0& I A=] (23,24), D37 trypsin
o] Botg3t M50tk CDTE F4AR] cdiBE thi-
£-2] Campylobacter 7% (11)¥ 2 714 E. coli €4 &el
A A 10d B A AT (9,37). "CDT"ERE F40
CHO, Vero, HeLa$} HEp-2 A2+ 740l AT -1

MEE o] gl o] Z4E AlE oA cAMPE
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S7HAAX CHO AXEE AI7EAI7]aL 2~5U7F v &
= AlE7F FaLsh BRE ], AbdEE slom gy
A Qe o] WAL FTEE MEe AxFE ofyzt
oA dolv} AA R} 20 7hF AXA, L &
47 Fe|sh4 W) wftol "cytolethal distending toxin"e}
3 3HGIT) cdtBo] A543 7 CDT €442 vty
H 9] Helicobacter hepaticus (4,29)2} 2| ll:= Salmonella
enterica serovar Typhioll 4] 2FAE| ) 01 (18), cdtB A}
o} CDT 84S 7 & 3T o R s A1

€43 el Actinobacillus actinomycetemcomitans (2)9 47+

7%= Salmonella enterica serovar TyphiZ | £] 3}
E vAEINA 9] CDT+ cdtA (30 kDa), cdtB (29 kDa), cdtC
(21 kDa)oll 2J3llA] encoding™] = polypeptide complexi=
CdtA, CdtB, CdtCo|T} (30,43,44).

Dassanayake ‘o< (7) cdtB 5% 2= C. jejuni¢}t C. coli
Bo A B E oY CDT &4 C. jejuniol A5k 1}
Epdrial sigivk & Aol M ghxbel o <l C
jejuni E5ll A cdtB A HEE O HAAE A=
8 nholue} C. colis}t et AE=E AR = 9L
o F8= ek

ZAALgkate} ghofl A 23k C. jejuni 5250l thake] Smal
Agtasrz Aedt 92 DNAS] PFGE #4elA f7l
AL 14714 cluster= B/ N2H, ©] F cluster 97}
56%= 71 wekow, mwel dalgkzle] WA Feld
28 (P1-P28)%} HollA] #2]El 27 (C477} C48)2] Fo]
TUsle] e FEOE ayu, HARgiake] 7H o]
goz AgF Ak - FollA 2] cluster 20 3
27, cluster 391 27, cluster 491 47, cluster 691 257 Z+2}
FAREZE 100% 2 A sdg SR o2 FAEAT

Fluoroqunolone®] 7&¥ Z7]dl& A2 5o ot
Gyt o] theks] #=9kat (15,51), Campylobacter 43 ]
go F-83A AHEEIRY (14). 22 fluoroqunolone©]
de] ARg-Holl wEhA fluoroqunolone 4] Campylobacter
(fluoroqunolone-resistant Campylobacter, FRC) w57} %2}
7} FAE BaE Ao} (35,60). Sanchez 58 2=#<lo]
A 1988\de] E2] g 7 Foll= FRC7F §AS=dl, 1992
dolli= 51.3%2] Hl&S 1183131, Gaunt®} Piddock (13)
= 19911 d g =ollA] E2]%l Campylobacter 5 712t
ciprofloxacin-resistant Campylobacter (CRC) -7} 4.1%°]
221, CRC 755 Zoll+= C. jejuni7} 90.6%, C. lari7} 8%

)3l C. coliv= 13%0]5-& BaL8FA AL, Ruiz 5 (49)
2 19901 =791 g gkatell A )€ C. jejuni 7]
ampicillinZ} ciprofloxacin W& 27} 56%9} 47.5%0]
RO, 1994d0= ZH2t 76%2) 88% = 719 2ul & F7F
31958 Ha3k3it) Rautelin 5 (46)2 198010l A
= gajo A B2 C. jejuni 75 7FHl CRC #57}
Ao, 199030 9% Z7HHl oS Harsholal
YET=9] Jacobs-Reitsma (21)E 71 o4 quinolone
4] Campylobacter 57} 29%°] %123} Campylobacter
7} 242kl gl quinolones 7¢I quinolone U]43
Campylobacter w57} A 81€-& H15}9] 21}, quinolone
X527} Campylobacter 4 2t3+= #A|17} itk sl
(46).

U2 137t s 9 nalidixic acidol] W3Sl C.
jejunit=ciprofloxacin, norfloxacin ol M4 ]|
BIFEA (16). ¥ Ag-olM= Haal st 33
Aol 2 Aol gk B 5 EL5F7) nalidixic
acid®} ciprofloxacin®l WAS ¥ 3L, nalidixic acid®]
MICs2} MICyy> 2+ >128 pg/ml©] At Ciprofloxacin
o] A} 5o gk MIC H9 7} 8~32 pg/ml, MICs2}
MICy & 22t 16 pg/mlolA o, & 5o ik MIC
HLlE= 16~>128 pg/ml, MIC59} MICo 212} 167 128
pg/mlo] ATk B3t ciprofloxacin WAl UERNA 8= A
ol¥l gyrA FHALE AEShHE A= B S B
&3 A, nalidixic acid T]|2~3 Alg-2 C. jejuni¢t C. lari 73
o o] g 4= ¢lor, Campylobacter 7% X &9l fluoro-
quinolones- AHE-3H woll = ZHA Aol Wh=A] F g8t
thar e ok

g Li 5 (32)& HolA 22§ C. jejuni T
tetracycline, ciprofloxacin 2 nalidixic acid®ll 83% ©]”d-<],
erythromycin®} clindamycin®l 17% ©|sl7F WA LS XA
SF3ATh

B Aol A #x} 5= amikacin, gentamicin, cefotaxime,
imipenem, chloramphenicol, clindamycin, erythromycinol| =
57T, kanamycin©ll = 96%7F 45438 X831, ampicillin,
co-trimoxazole®l| = =571, tetracycline®ll = 93%7} WAd o]
Ak 23y & 7= cefotaxime, imipenem, erythromycin,
gentamicin®l| ‘= E57}, kanamycin®l = 92%, amikacin®ll =
87%, chloramphenicol®ll= 80%, ampicillin®]= 31%, co-
trimoxazole®l| = 4%7} 74 <, tetracyclinedl = =771,

cotrimoxazole®l| = 96%, ampicillin®l = 69%, clindamycin®]l
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= 46%, chlramphenicol, amikacin, kanamycin®l|= 16% ©|
a7k WA ol ek

Reina (47)% J%=ollA E2]3 C. jejuni®] ampicilin U]
e A BEl57) 222%% B BEF 6.7%E =
koL, tetracycline A& B IF7) 133%= AL o
6.7%ECF Tk =9tthal HauslglEt), B ool A
EZAI717F G2XTF ampicillin?} tetracyclineol] s}k
A S 7 96% o] Ee eSS B
A3 v Aol At

TS - AF A imipeneme] MICy= 7Hg Wk,
Ska} el gl A= 0.125 pg/ml, B w0l thaiA =
1 pg/ml= Kim 5 (27) ¢ B9} vS=ahic)

C. jejuni®] clindamycin®} erythromycin 7+doll &= o]
7} 2o (47,56), C. jejuni 55 7+A<! 7% clindamycin
Abgo] AARE AL 9t} (36,56). S+ Campylobacter 7+
X Z o= erythromycin®] A= X4 o] @ AFE U
2dqto] LA I ATk (33,58). =, Vanhoof % (53)& ¥
71l A 197830l Aol A #2]% Campylobacter o=+
% 84%7}, 19801391 2.3%7}, Walder (54)i= 2x$lldlloll A
8%7}, Karmali 5 (25)2> HUttell A 0.5~1%7}, & o
o] 49 Kim % (26)2 25%7}, Chong 5 (6)< 65.9%7}
erythromycin®ll WX o] A Bt O}, Wang 5
(56)2 MICy©] 4 pgmlO 2 YAito] ¢lE A= K
skt

£ AT Ao A= C. jejunioll It erythromycin
MICy©] 3HA} 7ot B 5ol tiaia] 212 49} 1 py
mlo® BF S Hol o] Algtel] thdk AmA®
erythromycin®] &3t FAE O, =3t = A
Tl A% ddqte]l Batgl vk Q1o B C. jejuni T A

BA] gtA 25 AP SR erythromycin A2 8491
[e)

9 e 4N

djoF 3+ Aot} HE3} tetracycline’™= Campylobacter %
of AgAZ Il Jou, MA 7k XGeqA
Adato]l HalE I glom (40), & Aol A% MICy©]
2 7ol dalA 64 pgml, ¥ FFol tisiA =128
pgmlE BE 757 S 2o o] XY 79 tetra-
cycline Ud&o] w9 =55 &+ AUtk

ATl kAo gkape} ol A E2]gk C. jejuni
E oo gelxe Felg, v o Askehd A
3, PCReI| 2]t hipO, Hold gyrA, 2 cdtB 4 H&
Smal 2] 44 DNAS] PFGE] 2|3l 4 4 &
A A AFOA v 2 AES EATh

= 02

—
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20081 7€l Al&@gk ol Ae] C. jejuni TEE 52%
o]t} AAlgiAtell A 2007 6€ol F2]3 C. jejuni 285
o} Gl A E2]3t C. jejuni 925 E5F7} nalidixic acid®l]
WAl AL Ae)stas C.jejunie] AE =< A3}elz
A4S B hipO F-Z AL, ciprofloxacin®l A4S LHE}
U= Wol gyrA FdaF 2 cdtB F-AAF BE Aol A
HEH AT C. jejuni 52 772] DNAE Smal A|Sta =
A 2]gte] PFGEE Ale¥3tal 24 ¢k v} 147F4] cluster=
TEEA 7P B 75 (57%)7) cluster 90111, A
AFREAL o= 28 (P1-P28)S}F B 3t 25 (C47, C49)9]
PFGEZ o] sd3qlrt. s wol A 2] cluster 20
2331 2 (C37, C48), cluster 391 27 (C31, €33), cluster 4<1
4= (C29, C34, C35, C36), cluster 691 25%(C43, C44)= 2+z+
FAFEZF 100%0] Atk

Fxo} Holl A B2EH EE 5+ ciprofloxacin®] Ul
’gold o, MICy= At tisiA] 16 pg/mL, & ¥
ol thalA 128 pg/mLo] Atk

A F2E C. jejuni = E77F amikacin}
chloramphenicol®ll 73730l o}, HollA 2|3t 45+
ol5 Aol ZZF 87%9} 80%%to] Aok A
A= Z57} ampicillin?} cotrimoxazole®l] 1431}
o g 0] o]F FarAlel dis WSS 2 69%
o} 96%= SSITE W MICyS 291 &4l imipenem,
gentamicin, erythromycin®]$1 o™, 718 32 MICS H
Ql A= ampicillin@} tetracycline©] AT}

ol%e] A= oA Hol C. jejuni HiES H2
o, HALRlo) A RelE 2895 (P1-P28)¢t B Ha 25
(C47, C49)= 5L 72 FAEH, HolA] 2Eejd ot
E #FES AARRER EEFet fARETE 62% ol shE
MR TE SRR FAHNOH, S gl EE
H C. jejuni= EF ciprofloxacin®] WidolH, BE H5°

= hipO, cdtB fr32HE HAralgichs 28 duth

o
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