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Antimicrobial Susceptibility and PCR-RFLP Analysis of
Campylobacter jejuni and C. coli Isolated in Fukuoka City (1996-2018)
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and Norihisa MATSUNAGA

Health Science Section, Fukuoka City Institute of Health and Environment

Summary

We evaluated the antimicrobial susceptibility and PCR-RFLP(Polymerase Chain Reaction Restriction

Fragment Length Polymorphism) analysis of Campylobacter jejuni and Campylobacter coli isolated from

Fukuoka City between 1996 and 2018. Antimicrobial susceptibility tests showed that most strains were

resistant to the 1%-3"-generation cephalosporin agents but were sensitive to the 4"-generation agent. C. coli

had significantly higher resistance to nine agents than did C. jejuni. The resistance of human-derived C. coli

to selected quinolone agents was assessed to be 87.0-90.7%, which is higher than that of human-derived C.
Jjejuni, animal-derived C. jejuni, and animal-derived C. coli (27.6-43.2%). In addition, from PCR-RFLP

analysis of food poisoning cases, the relationship between isolated strains was inferred.
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Restriction Fragment Length Polymorphism

1 [XL&®IC

Campylobacter jejuni subsp. jejuni (C. jejuni) K Y
Campylobacter coli (C. coli) 1XEHEHEDIHRERWE D
T, HUERAT X —EOREFRILAARAE I'CfﬁF'EJ
150 TAICHDIED EHEESN TR Y, ZOAREE
FRBEEMEITIRE V.

B a2 —iE, JAIDASC EIIETRR AT A K7
A PNTREND £ DT RANT AR 2 & ORPEREE
DHTHRBRST D2 ENITEAETH DD, HIEFR
FIEARRE OBE R EIIIFIEEOR G R HEIE & 2 D7
O, FIHEEORGITBFEICBIT 2BIEO—2 L7725 T
Wb, —J, C. jejuni/coli 1Zx 7 v RIEK|I~DifittE b
ﬁ#ﬁ%@_ ATN0D. 2Ok, BfEE~7rIA R
REDRE RN o TWDHR, EHE~ 7 1T A Rtk
DOEHHILTETBVMEL > TWND. BT,
C. jejuni /coli 1Z7EL Z%%ﬁ*?i%ﬂﬁﬁf’lj‘? RET D2 LD,
Y AREEWE O EZZ T TVWD b D EHERE S,

VUGS - PAT S -

=
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U Campylobacter jejunilcoli, JEH|&= M
PCR-RFLP Polymerase Chain Reaction

SERIME D KA FAAE T D Z L IXEAE B 232 L
WHTUNLA T —FOHENLbEETHD.
S LIz, C. jejuni/coli DA D SERE Z R 5
HUBEMENREESTETCWD. £2C, BHRTIZEITS
C. jejuni /coli DFEHIMPERILOMTREZ B9E LT, & b
OFE, TR D orBE U 72 BERE O SRAINRS: 3 %
1To7=.

F7z, BTFEFHROEPEROFG LT, &
BEOE) L5, ) @ﬁﬁﬁ TENWT, YRR K OVR
REMLEZHEET 27DICE, FEHATHTEEINE
C. jejuni /coli 753‘5*1‘%“5 HOHMPERIPPEELLRD.
C. jejuni /coli @4y 1% FHIMEHT 5 121%, Multilocus
Typing (MLST) £ , pulsed-field
electrophoresis (PFGE) £ H 505, WL h FH2E
MThaxbbE<, Kl CIXFEMARMBIT 21T > T
720N, £ Z°C, MLST 1EX° PFGE £ & 0 b #8ER T
=2 A b KU Polymerase Chain Reaction based Restriction
(PCR-RFLP) J£IZ &

-
—

Sequence gel

Fragment Length Polymorphism



BUR TR 24T > 72D T, FEHEZ MR & &
PETHETS.

2 Ak
2.1 EFIRZMRER
2.1.1 #HAEH%

1996 4E7> 5 2018 £ F TO RIS Y AT THEE LIRAE L 72
1,158 BRD 9 b, 157 T & 7= 878 Bk (C. jejuni 7187 ¥k, C. coli
91 #K) MWW o, RO Hk—% 4 Table 1, 21T
BPEFEEICRIT DRESR, EFE K OEER OE)
DATBEL T BEE v bESREEE Lz, F£72, BhESslsE,
INEREFICB T HHN, KA, £, BHEOSEIY
ENOHE LR R T ERRIk S L. i Ik,
HfE, AN, SEWMVKREZIRA, LA R (H
WHES) SUTAHRL b B (Oxoid) ITHEF L T 42°CT
24~48 BFRIMUIFSIER L, TOREHRE Y T —5i
(Oxoid) &% U" modified charcoal cefoperazone desoxycholate
agar (mCCDA) ¥5H1 (Oxoid) (Z¥:HE L T 42°CT 24~48
REFEIIAF 528 L7z, WL OB T C. jejuni /coli %
SO BEUND - T-HAICIE, TOEKE, FHI, TERES
2, ALFEREBRE VBB FREEICL Y e r N
7 B —BHEORIEEIT- 7. SEHRTRRICHT 2 E T
-80°CT 20% 7 V-tV v (BEL7A /L 2F06HEE) N
RaT—b v bUREEH (R b Ty TV V)
HIZRAF LT,

Table 1 Source of samples and number of isolates strains

Source of sample C. jejuni C. coli total

human Food poisoning cases 421 54 475
Food poisoning cases 78 15
imals inistrati 403
anima Admu'nstratl\'/e ' 288 2
surveillance inspections
Table 2  Origin of samples and number of isolates strains
Origin of sample C.jejuni C. coli total
patient 385 49
human employee 29 5 475
asymptomatic person 7 0
chicken 349 31
. pork 0 5
Is 4
S eef 11 1 03
instrument 6 0
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2.1.2 HEBAE

>k [ R f A A2 B 1 % (Clinical and Laboratory
Standards Institute, CLSI) D183 2 ERIRARIES) 12
#EVY, Table 31T 16 FAl (F/ nrRDF VT 7 A
g (NA) , —a—F/un R0y Fazaxti v
(CPFX) , /nA7um%#r (NFLX) ROH 7 m x4
v (OFLX) , VL7 7AITHD AT 7 AV FH ) —
NERYARTYLAOEH] (ST) , =3V UV RDT
vV (ABPC) , 778 AKRY U FRDET 7 ¥
vv (CEX) , E74%vF> (CFX) , B¥7F 7T
(CETB) KLUt 7 = A (CFPM) , AR~ A T F
DRAF<A v (FOM) , 7I K7 U av RROT v
<A (GM) , T I A7V RDT MTHA
7YV (TC) , /eI Ah7z=a—)LRk0r/aT A7 <
=a—)L (CP) WNIZw27uaFA4 RROZ Y Aa~<A ¥
v (EM) RO Z Y Ar~ATr (CAM) ) 1220\,
RIA 7 b— MR CRUHMES) 2R L, REE
FH.I-2 P (Minimum Inhibitory Concentration , MIC) % il
E L.

BIEAN OIEAIRE, KEEE RS YA A Table 3 IR L
7o, WEEPX, C jejuni ATCC 33560 kkE AT El
L7z, MHERFYE (LLF, [BP) &45. ) (% CLSI¥
X IX JVARM (Japanese Veterinary Antimicrobial Resistance
Monitoring System) * 23RE L7 b DIZ DV TIEZ OfE
L, ZoMoIEAL, FRENOHEANCHEZ R L
TEETay ML, 2 BN EOSME LTHEI, %
v— 7 EO R B ZED BP & L. £72, BP<MIC
Th HHRITFEACHPE (R) , BP>MIC (1 &) ThHD
FRIZERANCPE () , BP>MIC Q&ELE) Th BRI
AN (S) THDEHE L.

72, MIC DFERND, 50% DEROFEE ZIE LT
IRET&H 2 MICso, 90% DEROIEE A i LI IRE T
5 MICoo & 3R D 7=.

MPERIC DN T, SEANCTE & HE U - ke 42
ROFEMEECTERT D Z Lick VR, KIEANKT 5
HERIDMHPERDO A EHEICHOWTIE 2 BEZ AV, p<
0.05 ZAEAMEL U CTHAHLE L.

2.2 PGR-RFLP
2.2.1 #HHE

1996 4E7 5 2018 £ TOMIC YT THRA %2 £ L
7oA EFIE D 253 FHEHFRMIT L, —DDOHEFC
BV TR SRR DM EEUE )R T & 72 86 4 -391 B
BRI L7,



Table 3 Antimicrobial agents used in this survey and quality control limit values
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Accuracy control

Antimicrobial class Antimicrobial agent (C}:;/lx;)tr ation inéu‘;(;ng:iL/)%T cc Break point Refernce
33560)
quinolone nalidixic acid (NA) 1-32 8-32 32 JVARM
ciprofloxacin(CPFX)  0.12-4 0.12-1 4 CLSI
new quinolone norfloxacin(NFLX) 0.5-16 Not determined 4 this study
ofloxacin(OFLX) 0.25-8 Not determined 4 this study
. Ifameth 1
sulfonamide su .ame ox.azoe 4.75/0.25-76/4 Not determined 9.5 this study
-trimethoprim(ST)
penicillin ampicillin(ABPC) 1-32 Not determined 32 JVARM
first-generation cephalosporin cephalexin(CEX) 1-32 Not determined 2 this study
B-lactam second-generation cephalosporin  cefoxitin(CFX) 1-32 Not determined 2 this study
third-generation cephalosporin ceftibuten(CETB) 1-32 Not determined 2 this study
fourth-generation cephalosporin  cefepime(CFPM) 1-32 Not determined 32 this study
fosfomycin fosfomycin(FOM) 4-128 Not determined 128 this study
aminoglycoside gentamicin(GM) 0.5-16 0.5-4 None
tetracycline tetracycline(TC) 0.5-16 1-4 16 CLSI
chloramphenicol chloramphenicol(CP)  1-32 1-8 16 JVARM
macrolide eryt.hromycn?(EM) 1-32 1-8 ' 32 CFSI
clarithromycin(CAM)  1-32 Not determined 32 this study
2.2.2 AERAE Table 6 PCR reaction conditions
Bdihihys (100°C, 10 3 INEVAEE. 13,000 x g, 1 571 . - -
N Temperature (‘C) Time (min)
. ) 12XV DNA & L7z. PCR 5:ff% Table 4~6 -
. . . Denaturation 95 5
\ZRT. PCREEMY 10 pL (2% LT, 2 MM REESE .
o . . Denaturation (x35) 95 0.5
(Ddel X2 O* Hinfl, TAKARA) i Ei 3U ZiRINLT- _
i o Annealing (x35) 50 1.5
SISy 7 7 —25 uL iR, 37°CTC 3 RS SE 7 )
" ) . Extension (x35) 72 1.5
%, 2200 Tapestation (DNA/RNA 4347 H 4= B BhE#E X0k ED Final Ext 6 0
R _ " inal
VAT L, Agilent) W CHKENEFT o 2. FHIBNICHE
. . . L Cool down 4 hold
RO RRZ =2 DI EATYY, Ddel (220 TIERI
T, Hinfl (ZOWTIINLFOT VT 7y ha A b
NELZ A L7z
3 REHE
Table 4 Primers
Sequence (5'—3") Refernce 3.1 REIRZMAR
Forward ATGGGATTTCGTATTAACAC 878 MR DA FEAN k32 MIC 4347 & it =E % Table 712
Reverse CTGTAGTAATCTTAAAACATTTTG SRT. 728, GM X CLSI TBP &R EINTELHT,
72, MIC D53 b ZMEMETRWZ Lnh, BP A RETE
Table 5 Reagent composition Mo lo®d, MEREFREH Lo T,
2x Multiplex PCR  Master Mix 25 0L C. jejuni/coli i TR T OMHESRIL ST, CEX, CFX,
(QIAGEN Multiplex PCR Plus Kit) CETB, NFLX, CPFX, OFLX, NA, TC, ABPC, FOM,
DW 18 uL EM, CAM, CFPM, CP DJETCE -7, H—~=ift
Forward Primer (10 uM) 1uL 7 7R ARY RO CEX, CFX K IRNCETB HiZ AL
Reverse Primer (10 uM) Ik DR Z R LT3, SR CFPM (2%
DNA template 5ul o TU-.
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Table 7 MIC distribution and antimicrobial resistance of

878 C. jejuni/coli strains isolated from humans and animals

Antimicrobial ~ MIC range MICs, MICy, Resistance
agent (hg/ml)  (ugml)  (agml) (%)
NA =1->32 4 >32 34.6
CPFX =0.12->4 0.5 >4 36.3
NFLX =0.5->16 1 >16 37.2
OFLX =0.25->8 1 >8 36.2
ST =4.75-76 >76 >76 99.0
ABPC =1->32 4 32 11.7
CEX =1->32 >32 >32 98.9
CFX =1->32 >32 >32 98.9
CETB =1->32 >32 >32 98.6
CFPM =1->32 =1 2 0.9
GM =0.5 - - -
FOM =4->128 16 64 5.9
TC =0.5->16 =0.5 >16 34.2
CP =1->32 =1 2 0.7
EM =1->32 =1 =1 3.1
CAM =1->32 =1 2 3.1

WIZ, BEREROE KNI 2D MIC 2540 & itz
Table 8, 9 I\Z/~" 7. C. jejuni /coli € ILEFLDIMHHEIRIZ- DU
TR REEIT o TohER, C. coli 1% C. jejuni 1ZH~T NA

(p<0.001), CPFX (p<0.001), NFLX (p <0.001), OFLX

(p <0.001), FOM (p=0.031), TC (p <0.001), CP (p
=0.001), EM (p<0.001), CAM (p<0.001) 233\ Ciiit
RN FEICEME TH o7, FFHZ, ~7 r T4 KFHRD EM
K ONCAM IZ2WT, C. jejuni (XM TER 1.4% ThH o720
WZxb LG, C. coli IXTMHMEER 17.6% & 10 fELL EDENRH -
=08, MOFIOMIEROZEL, KEVLOTY 2 [HRE
Tholo. 708, ABPCIZL C. jejuni DFFH C. coli LV it
WREBENST-VRHEBEERND D LIXE o7z,

Table 8 MIC distribution and antimicrobial resistance

of 787 C. jejuni strains isolated from humans and animals

Antimicrobial ~ MIC range MICs, MIC,y, Resistance
agent (hgml)  (ugml)  (ugml) (%)
NA =1->32 4 >32 31.3
CPFX =0.12->4 0.25 >4 325
NFLX =0.5->16 =05 >16 334
OFLX =0.25->8 0.5 >8 323
ST =4.75-76 >76 >76 98.9
ABPC =1->32 4 32 12.3
CEX =1->32 >32 >32 98.9
CFX =1->32 >32 >32 98.7
CETB =1->32 >32 >32 98.6
CFPM =1->32 =1 2 0.9
GM =05 - - -
FOM =4->128 8 32 5.3
TC =0.5->16 =05 >16 32.1
CP =1->32 =1 2 0.4
EM =1->32 =1 =1 1.4
CAM =1->32 =1 =1 1.4
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Table 9 MIC distribution and antimicrobial resistance

of 91 C. coli strains isolated from humans and animals

Antimicrobial ~ MIC range MICs, MICy,  Resistance
agent (ugml)  (ugml)  (ugml) (%)
NA 2->32 >32 >32 63.7
CPFX =0.12->4 >4 >4 69.2
NFLX =0.5->16 >16 >16 70.3
OFLX =0.25->8 >8 >8 70.3
ST 19-76 >76 >76 100.0
ABPC =1->32 4 16 6.6
CEX =1->32 >32 >32 98.9
CFX 11->32 >32 >32 100.0
CETB =1->32 >32 >32 98.9
CFPM =1->32 =1 4 1.1
GM =05 - - -
FOM =4->128 8 128 11.0
TC =0.5->16 16 >16 51.6
CP =1->32 2 4 33
EM =1->32 =1 =] 17.6
CAM =1->32 =1 =1 17.6

IHIT, HEBOFEAICITT S MIC 437 & it
ZBEMERIIC Table 10~13 2R3, ¥/ 1RO NA LT
IZ==2—% /1 %0D CPFX, NFLX K& OFLX {2\
T, & NHSK C jejuni, BiEHEK C. jejuni X UENE
Hi3k C. coli DRI 27.6~432% THH DI LT,
t NH3E C. coli DTitHPESRIL 87.0~90.7% T - 7.

Table 10 MIC distribution and antimicrobial resistance

of 421 C. jejuni strains isolated from humans

Antimicrobial ~MIC range MICs, MICy,  Resistance
agent (ngml)  (ug/ml)  (pg/mL) ()
NA =1->32 8 >32 344
CPFX =0.12->4 0.25 >4 36.1
NFLX =0.5->16 1 >16 36.6
OFLX =0.25->8 1 >8 359
ST =4.75-76 >76 >76 99.3
ABPC =1->32 4 32 13.3
CEX =1->32 >32 >32 99.8
CFX =1->32 >32 >32 99.5
CETB =1->32 >32 >32 99.5
CFPM =1->32 =1 2 1.0
GM =0.5 - - -
FOM =4->128 16 32 3.6
TC =0.5->16 =0.5 >16 304
Cp =1->32 =1 2 0.2
EM =1->32 =1 =1 0.2
CAM =1->32 =1 =1 0.2
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Table 11 MIC distribution and antimicrobial resistance

of 366 C. jejuni strains isolated from animals

Antimicrobial ~ MIC range MICs, MICy,  Resistance

agent (hgml)  (ngml)  (ng/ml) (%)
NA =1->32 4 >32 27.6
CPFX =0.12->4 =0.12 >4 28.4
NFLX =0.5->16 =05 >16 29.8
OFLX =0.25->8 0.5 >8 28.1
ST =475-76 >76 >76 98.4
ABPC =1->32 4 32 11.2
CEX =1->32 >32 >32 971.8
CFX =1->32 >32 >32 97.8
CETB =1->32 >32 >32 91.5
CFPM =1->32 =1 2 0.8
GM =05 - - -
FOM =4->128 8 32 74
TC =0.5->16 =05 >16 34.2
Cp =1->32 =1 2 0.5
EM =1->32 =1 =1 2.7
CAM =1->32 =1 =1 2.7

Table 12 MIC distribution and antimicrobial resistance

of 54 C. coli strains isolated from humans

Antimicrobial ~ MIC range MICs, MICy,  Resistance

agent  (ugml)  (ugml)  (ugml) (%)
NA 2->32 >32 >32 87.0
CPFX =0.12->4 >4 >4 88.9
NFLX =0.5->16 >16 >16 90.7
OFLX =0.25->8 >8 >8 88.9
ST 19-76 >76 >76 100.0
ABPC =1->32 8 16 9.3
CEX =1->32 >32 >32 100.0
CFX 11->32 >32 >32 100.0
CETB =1->32 >32 >32 98.1
CFPM =1->32 =1 4 0.0
GM =0.5 - - -
FOM =4->128 16 128 16.7
TC =0.5->16 16 >16 53.7
CP =1->32 2 4 1.9
EM =1->32 =1 =1 16.7
CAM =1->32 =1 =1 16.7
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Table 13 MIC distribution and antimicrobial resistance

of 37 C. coli strains isolated from animals

Antimicrobial ~ MIC range MIC;, MICy, Resistance
agent (hg/ml)  (ug/ml)  (ug/mL) (%)
NA 2->32 8 >32 29.7
CPFX =0.12->4 0.25 >4 40.5
NFLX =0.5->16 1 >16 432
OFLX =0.25->8 1 >8 432
ST 38-76 >76 >76 100.0
ABPC =1->32 2 8 2.7
CEX 32->32 >32 >32 94.6
CFX 32->32 >32 >32 100.0
CETB 2->32 >32 >32 89.2
CFPM =1->32 =1 2 2.7
GM =05 - - -
FOM =4->128 =4 64 2.7
TC =0.5->16 4 >16 48.6
CP =1->32 2 2 5.4
EM =1->32 =1 =1 18.9
CAM =1->32 =1 =1 18.9
3.2 PCR-RFLP

IR CE BB RERPEE S -T2 FH DS B, &
FHRERDO N RRE = BNET—H LEEFRK 4
HHY, F, —M—BLEEHZED5 L, 2EOK
7 ENZBWT, N2 R =N L. AlEOMNT
2BV CTEFIN THERH O BEMESTE S bz filz <
DR,

3.2.1 BERITHOEFSEH

2017 4B, TN O PRI BV TIESRRIT TR, 508
ROERIAT- =AM 270 4D 9 B 167 405 T, I8
Ji, FENEERE Uiz, B 20 4, B A (ETH)
DHEFH 64, SEIY 8 MIELKUHME 1 BETE O
HER B (B ) OEHEE 164, SHXHY 24 BiAK W
Bt 2 MiEs, YL OBHICTHRAEL, BF 134K
ORHEfGR B OWEEH 1 40D C. jejuni ZHHE Lz, &
TEFTORMAEOFER, KRR K ORI E S e h o
7o, BERINC K O BEORRERE E R L E) R
HaEhizZ &, BREIMEOIERS T v Ea s Z—(C
EAaEhHFEL-HTAEIL, WIS, EFREBIC X 55K
B ) OFTERIFEIZ T C. jejuni DR SN2 2 &0 BIRIA
WX C. jejuni & WiE Stz X BIZHAE A RFOFRIT
BOTGIRD—IGETH D = & s, RITHOMEH IR
RoAreansZ2—ghETHd LTI

ABE R 13 ¥RIZOUW T PCR-RFLP 24T 7= ff 8, 4
FTCoHE L7 BEBRERD N R =0 PReT—K
L7= (Fig. 1, Table 14) .
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o] ldeer 1 2 3 4 5 6 7 & 9 10 11 12 13

Ddel

FEFE FEE

E

1 2 3 4 5 6 7 8 9 10 11 12 13

o e . N, B B Hinfl

\Lanel ~13:Patient

Fig. 1 PCR-RFLP pattern (Cases in a school excursion)

Table 14 Grouping of PCR-RFLP pattern

(Cases in a school excursion)

Lane Ddel Hinfl

C. jejuni 1~13 A a

3.2.2 HEIINL—TIHBITHEFESH

2009 4, HIREATET 1 7V —7" 27 L5 & & fil,
BIFOT-NE, FREOEHT, BOKKE, HkEZ
ML, 8 4 EN, T, REELRIE L. (REEFT
WL DHEORER, BEOIGERIT YR AN TRt
NERMORTH T, BE 84, REIENEFE 34K
Ok D5 EWY 4 RIBEZRE L, BE 4405 C jejuni
R LT

BE WK C jejuni 4 #RIZ-OW T PCR-RFLP %17 - 7= #&
B, N RNRE = PRET—FH L7z (Fig. 2, Table15) .

BT RERAFER, 47, 2022

©el jadder 1 2 3 4

Ddel

ESE=T" Hinfl

Lanel ~4:Patient

Fig.2 PCR-RFLP pattern (Cases in meals with relatives)

Table 15 Grouping of PCR-RFLP pattern

(Cases in meals with relatives)

Lane Ddel Hinfl

C. jejuni 1~4 A a

3.23 BE REBERUSEENLACEDNY
A—ERERE LI-BhESY

2009 F-OHE, TNEREIE T 8 ADH L /N—Difi| & %
GLEHR AL, 5b 64N TR, EW, RE%EZ
FAE L7z, B 44, REIENFE 3 ELROBEL (B
LAA—) 1 ffEREL, BF 24, RAEEEE 34
EOBE | RIEND C jejuni ZHH LT,

BE 14, REIEEFEE 34, 355 BL3—) |
SeFt 5 BRIV T PCR-RFLP 24T - 72, B, &
BIEHFRH 24K OBER HL/3—) O 4OV R
INE—BN—F L7z (Fig.3, Table16) .
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Ddel

Hinfl

— . —

— — — — —
— — — —

Lanel:Patient

| | Lane2,4,5: Employee

Lane3: chicken liver

Fig.3 PCR-RFLP pattern (Cases in which Campylobacter

was detected in patient, employees and chicken liver)

Table 16 Grouping of PCR-RFLP pattern (Cases in which
Campylobacter was detected in patient, employees and

chicken liver)

Lane Ddel Hinfl
C. jejuni 1~4 A a
5 B b

3.2.4 BHANDEBERITHFOESRSEH

2017 O LT NE R OUFSMEFZHRITICS N L 72 225
ZDDH 118 B DAL « BIRENERIAR L 2ol (&2
THREBPFEICID LD THoT=IARE) | YFTIHE
OB SI2BE 234 D55 134000, C. jejuni 5 1%,
C. coli 9 BRZ R L7z (1 £1X C. jejuni /eoli #itH) . JRIKI
BRI E SN o720, FABICBWTFF U T A A
DBRANETH -T2 LWV ZEOIES N EL .

BEHED 13 BRIZOW T PCR-RFLP %17 - 7= H R,
C. jejuni 3T ONC. coli ATERFAD /S RRZ — U 5
, —#— LT\ (Fig. 4, Table17) .

BT RERAFER, 47, 2022

Bl e |11 2 3 4 5 6 7 & 4% W i 12 13

L: Ddel

T

I 2 3 4 5 & 7 % 9 G #8213

Hinfl

—
- (. ———
— —
— - s
_---_q--._-_—_l-
| [ ' '

Lanel~13

—_— e

:Patient

Fig. 4 PCR-RFLP pattern (Cases in an overseas school

excursion)

Table 17 Grouping of PCR-RFLP pattern

(Cases in an overseas school excursion)

Lane Ddel Hinfl
C. jejuni 1,11 A
4 4 D a
12 F
C. coli 2,6.7.8 B b
3,10 C c
5 E d
9.13 E a
4 EER

—fRAYIT, MICoo AMEWGEIIRER > DIRDNESMET
HY, MICso BE WA ITIIKEA Sy BSmHEL L T &
G &, MICoo & MICso DA WA T IXMRPERR A
BN, BV, ELEAICH D EBEX DT ENTE
%9, AR RO SR, CFPM, CP, EM & U CAM
I, MICso & MICoo DZEMNRVY, XL 1 BZETHY, 2
D, MICo MEN-7=Z 0D, BEZMENR-N TRy,
ST, CEX, CFX KU CETB i MICso 23 <, KB4y 31
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CHo7-. F7z, NA, CPFX, NFLX, OFLX, ABPC,
FOM &} TC 1%, MICso & MICoo DN 2 LU EH 72
T, M EAICH D = L AHEE ST,

¥/ REAO NA KO =a—F 7 v RIER O
CPFX {Z DWW T, kA& OV AER O = 12 38\ T,
KALDOHET | T bbbt FH¥E C coli 1%, BHH¥E
C. jejuni, & NHIK C jejuni lx OVBWHIE C. coli & i
L CIMPEER R R oTo Wi & —FH L T\, E£e,
BRI OMPERIZIBN T, BAEMEDEIITHRSTES
BTV 7 7 LU ARERTEEHHRES (2K D 2005~
2008 4F- D THIBCRE FH5 TR STz C. jejuni /eoli DT ME
KL L, C jejuni \ICBWTIIKRERZETALNE
Mo T=M, C. coli TIHRRLEm WM 2R L=, AT Tx
BES T2 C o coli i =2 —F /) 1 U RIANTH L TROeE
Wit AR LB E R CTh 523, 4% b SEAImHM:
RIUTHER L T BER D D,
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1996~2018 £ {Z4& [l i T4yt U 7= Campylobacter jejuni }2 O8N C. coli (22T, FANESZVERER K&
ONPCR-RFLP ffti 47 o 7. FEANESZMRBROFR, H1~3MRE7 722K RIEANTIZ L
Ao & DR Z 7R U723, 8 4 RO FEANTES A R > Tz, 9 D IEANZI T C. coli 13
C. jejuni \ZHEARTIERNEEICEE TH-72. o, ¥/l R 1 AR P=a2—F /2% 3
FEIZDWT, & FHZE C coli DIFTEZRIT 87.0~90.7% TH Y, & MK C. jejuni, BiZEH K C. jejuni
R OEHERK C coli Q1.6~432%)CK L TCEmWEBI TH o7, &6, AP HEEMSD
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