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Campylobacter 135etEE 4 IR P THRITL TV S
v MNERESISEITAETHEERNEO—>THD Y, EAE
7845 75 1982 4EIT C. jejuni /coli Z & HEEBEICHE L
TLAE 2, KEMNRE O 57 HEIIFEM 200 L RS
ShTEY, MEEETREFFEE (L RoTWVD I,
AEITHALEE LTHRA, FRAGBRHIN, BRT5
L2 A~7 BHEIOWRMI 2R THRIE L, T, MR, FEE,
SEUR, WEM:7e EOFEREFED D Y, S BT C. jejuni BEYE
DffEE & LT, RYEOR M (T2 O RS0 IR T 72
Y% 5l & Z % Guillain-Barré syndrome & » % 9,
Campylobacter & Y& 5t @ i Bl i Iz 2 W T
[ ST YLERF FE AT O T C. jejuni 28 90%LL £ % 56 C
BV O, {FHES1T C. jejuni 96.5%, C. coli 3.5%7, Kabir &%
C. jejuni 96.6%, C.coli 3.4%9 & LT\ 5%, F7-EMHKES
D|EIZ LD & C.coli ITFEANT KT DD C. jejuni KV
m< 9, FUEMEIC XD ROE AR END, EDT
DAWIGE TITAFEM %38 U T OAREE OSBRI & SEAiMRE
O HBURIL 2 T L7z,
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K1 2016 4F 4 H 225 2017 4E 3 A £ TITILRTHIERM 2
B2 ¥ —CToHBExhz FFE®RZSMEHKE
Campylobacter spp. 230 £k & L 7=,
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2. EoERl
1) BRERIEINIK S fRFAER

R B OO HIEICHET, 1%EBREET ~ U v LKA 0.4
mL (ZHRRE 2 0% L, McFarland 2.0 (CF8% %%, 37£1°CT
2 R E L7z, Zhic=rt FU I 0.2 mL 2Nz,
I7E1CT 10 /fflEkE L7, HIEIXRVWERGAEZ R LY
ExBBME (C. jejuni), EENLHENVKOEZ R LA EE
M (C.coliZ) & LTz,
2) multiplex PCR

ST HERR & TE $BERK (pH8.0, ek T2) 1.0 mL I
¥ L, 100°CC 5 4y [Em#s% 10,000 rpm 5 4y [0 L7- bk
a7 7 L— k& Lo, BERYEIRT1E Campylobacter 16S
rRNA, C.jejuni, C.coli, C.lari ®FE#EFE L, #HiH7
TA~—%F1LITTT, PCR UG RIT 1 MR Y72 V) PREEZK
F47K 18.375 pL, 10 x Ex Taq™ Buffer (TaKaRa) 2.5 uL, dNTP
mixture (TakaRa) 1.0 uL, 10 x 5 U Ex Taq™ polymerase
(TaKaRa) 0.125 pL, > 7 L— k25 L, 25 uM 75 A <=
—4025uL Mz, 8% 25uL & L7, PCR O iXal]
BEMEACL M E L, BVEM 04CL M, T=—V 7
55°C1 73[#, RIS 72°CL 53 % 25 04 7 MTWV, 36
IR AR S 72°C10 43/ 1 YA 7 W4T o 7= (i-cycler,
Bio RAD), PCR EMII=F VU LT u~A NG 25%T 1
0 — 257 LZT 100V 35 4rf, ESHKE) (Mupid-21, =R
FSA ) BATV, UV BRSNS TG O BEE 2 8 L
7= (1),
3. EFIRSZHAR

HRRZ PRI IZT ) 2~ A 2 15 ug (EM), ¥ 7
a2 7% 5ug (CPFX), &7 v %% 5ug (OFLX), 7=
AT 1ug (FOM), T b T %A 27 V2 30 ug (TC)? 5 3K
H Bk, By T 427 BD) OF 4 A7 RN,
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. Size Target .
Species Primer Sequence(5'to 3")
(bp) gene
Campylobacter 816 16S rRNA C412F GGATGACACTTTTCGGAGC
C1228R CATTGTAGCACGTGTGTC
C. coli 502 askt CC18F GGTATGATTTCTACAAAGCGAG
CC519R  ATAAAAGACTATCGTCGCGTG
C. lari 251 glaA CLF TAGAGAGATAGCAAAAGAGA
CLR TACACATAATAATCCCACCC
C. jejuni 161 cjo414s C-1 CAAATAAAGTTAGAGGTAGAATGT
C-3 CCATAAGCACTAGCTAGCTGAT

5%~ ML HI ZEREGHL (CRF) Cifissae U 7 BIkK &2 I
AP K ¢ McFarland 0.5 (ZER#8#, 5% ~ Il MH 58
KEGHL (Oxoid)lZ#EFE L, AIEAIDOT + A7 ZELE LTz,
D%, WIFRBRET (Fxuyr, Z#EH ZLE) T,
42+1 °C, 482 efilRsE L, FHILMRAHE LT,

m. #$
1. EMHORRE

[ B x5 Campylobacter230 ¥k % Fi5I L7255 5%, C. jejuni
200 £k (87.0%), C. coli 28 £k (12.2%), C. lari 2 £k (0.9%)
Thotz, ABBERNTIE, 6 A2 D 9 AT, THH
B, o7 BlckbE<miianic (£2),

2. EHIRBZM

HEHN R Z MR OFEF, C. jejuni TIZ EM, FOM (2% L
THHEZ RTHERREN TN 1, 2 ¥k&D 72 <, C. coli T
FOM IZ it & R T -R DS fERR &7z d> o 7=, C. lari TIX Ay B
SNz 20T G OFLX ([ZiiETH 72 (£ 3), 1 HHAl
L EICHEE T - 72013 C. jejuni 25 200 8% 571 58 % (29.0%),
C. coli 73 28 Bk 15 ¥k (53.6%), C. lari % 2 Bk 2 ¥k (100%)

T o7z, £7= C. coli 73 FOM BIA D FEAIZ %t LT C. jejuni
L HEWIERLE -7z (K 2),
M

1 2

3

1 PCRIZ X 2R FHEAE R DB
M : Marker (100-bp ladder), 1 : C. jejuni (161 bp)
2 : C.coli (502 bp), 3: C.lari (251 bp)

# 2 FHERS sk Campylobacter o4y B ik
4 A 5H 6 A 7H 8 A 9 A 10 A 11 A 12 A 1A 2 A 3A At
C. jejuni 12 12 22 27 22 27 16 12 14 11 15 10 200
C. coli 1 0 2 4 3 0 2 3 1 4 5 3 28
C. lari 0 1 0 0 1 0 0 0 0 0 0 0 2
At 13 13 24 31 26 27 18 15 15 15 20 13 230

(©2018 Health sciences Research.



e g, e Bk B I

#3 5 HANTE T DA MR BR A R

C. jejuni C. coli C. lari
(n=200) (n=28) (n=2)
S-1 R S-1 R Sl R
OFLX 152 48 20 8 0 2
CPFX 161 39 20 8 2 0
EM 199 1 22 6 2 0
FOM 198 2 28 0 2 0
TC 179 21 16 12 2 0
(S : JEZMEL | PR R )
50 -
45 1 m C. jejuni
40 -
35 A mC. coli
é?:*? 30 -
i
it 25 4
% 20 -
:% 15 4
%
p— 10 4
5 4
0 4
OFLX CPFX EM FOM TC
2 C.jejuni B X C. coli 128 1F B FAIRIMHER
V. B®

A, MR RIIaEE L TEDERIC S 50
Campylobacter & 73 ITF A%, BEHE & ITHEIE RIS
HEHEINTND Y, SEIOFAE CTITAERM 230 ik, H
Y7o v 13~3L AR S 4, BT 6 A2 D 9 HIZH T T
B EMME RIS B D Z & & R L 7=, Campylobacter D%
BIEITED DN FERERNATHISL ST RN, —
BAICIRHRE COBRPRVESATVS W, Zhi
Campylobacter 23 5z81255 < 41, 2D OWEN LHT2
MR~EMicZ< mrHanhs ¢B5x6hd, £,
Campylobacter i Cix C. coli (ZEWRETH D & OWiE
BONRLNDY, AR TITEM 122% L @WEIEG ThH -7z,
C. coli I& C. jejuni £V bEREFOW|ELNRTH & STV
L09, 20 C.coli N@mBIHBES N RRO—>L LT,
R D& N A SR &35 Campylobacter ($1E & A 828 C.
coli Th2Z Lind 9, KABHOBEENEHRL TS AT
HEMERBEZOND,

~7n 74 FREHITHD EM IE Campylobacter FEYLIE
TH—ERA L S, 4E, C. jejuni TiX 200 HRH 1%
(0.5%), C.coli Tix 28k 61k (21.4%)D3MiMETH - 7=,
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EHWN, ESEDT EM ICx T 2R oHRE b H D 1319,
AFHEIZ RV T MRS HERE S iz,

FOM (X EICHMEMEBRICB W CERE S ARG E
WBIRF E LTRHWSN A 1, 7TH 6 o Tik C. jejuni
524 #EH 106 1K (19.2%) N i 2 7R LTV D 23 19, ARFH#AIC
BT, C.jejuni TiL 200 Bk 2 % (1%)23MHECTH Y, C.
coli TIEMMERRITRO N> Tz, T OFREIZONT,
FHEXE O~ FOM 2 #5425 Z i L v iittEib L
TZATREMER B 2 b, SHFEMARERLETH D,

CPFX, OFLX D = =2 —x / u U REHNIL, FEiT/ T A
Falh i 2 5K & U7 YR IS kT D150 L LC EM &4t
WA & U CHESE S QU 193, 4R R 3R L
TOMMEESEEM L T D 8O L oL L H D, HoEn
NI H— e LT 7 LUV AU Z—IZLAE, —a—F /1
v RIAN T D MPESRIE, 2014 4E1Z C. jejuni A% 57.1%,
C.coli 73824%L 72> THVIMEMZRLTND D, 4
[5] CPFX, OFLX W3 A IZ i & FF-24% A% C. jejuni, C. coli,
C. lari THEAL 51, Campylobacter JEYSEIZH T 5 == —
X /0 ROBFHREOERT BB SNz,

TCIET F A7 U REHO1IFTHY C. jejuni T
1% 200 ¥k 21 £k (10.5%), C. coli Ti& 28 ¥k 12 £k (42.9%)
BETH o7, BUET b TV A 7 U U RIERNTEROIE
BEHBE LB ATERSSERSmIc kT2 [RER
e, TERISEOWE] % B ISR~ ORI
LBV 2, FLHHE Campylobacter ¢ FHAIRZ MEEERIZ
F\T C. jejuni feoli 23 TC UK B MHERNE N & DL
MWHDH BN, ZoZEs, FEAME R EICE->THES
(RN Tt 2 45 L QO ARG L, kR & LT
HENTWDREEREZ X BN D,

C. jejuni /coli DIANMPEIZSWT, BEMAEE DL 9
TIZ ABPC, SM, EM, TC, NA, CPFX &\ T C. coli
L C.jejuni &S SRR E <, AT H EM, TC,
CPEXIZB W CRIERDEM A B H Tz, Lo L7223 & C. coli
IS THIEEREND OGRS N DR N LR
Guillain-Barré syndrome 7 E# Fehi D FIEFH] & 72 D2 &
MOAFEDNIER TN TE 6T, BREITHOhE/R-T
W WBRTH D, ETARISE T, SLRTHIXIZ IV T C.
coli DEERIGNEREICE <, SHRILATHIKICI T 2 &

MELZIIUD L LEMRAFAEERSE TH D,

Campylobacter & H #(LBE D IERIZH D Z L0 b,
HIBLIR LR [R B O SHIEIC >\ T =4 U o 7 Ofkfe 8
METHD, MAT, BYERRICHETZDICRBEZEDY
W o Mgz B DR L 72 A B B R FE COFERFD
BEMREBVRICONT, ~BOEESEEIIRLLEE
2D,

FlaER AL T,
FH A

HE T~ E RIS S Y
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The study of Campylobacter isolated from diarrheal patients
in Hirosaki area

RYUNASATO® TAKUYASATO® MIYUKI FUJIOKA®
(Received September 28 , 2017 ; Accepted December 18, 2017)

Abstract: Campylobacter species cause foodborne diarrheal disease worldwide. During the period between April 2016 and
March 2017, we collected Campylobacter spp. isolated from patients with enteritis at a medical laboratory in the Hirosaki area
of Aomori Prefecture. In this study, the isoletes were identified as C. jejuni, C. coli and C. lari using the hippurate hydrolysis
test and multiplex polymerase chain reaction. In addition, antimicrobial susceptibility tests using the Kirby Bauer method were
perfomed with ofloxacin (OFLX), ciprofloxacin (CPFX), erythromycin (EM), fosfomycin (FOM) and tetracycline (TC). We
obtained 230 isolates of Campylobacter spp. (200 C. jejuni, 28 C. coli, and 2 C. lari). The prevalence of Campylobacter spp.
peaked during the summer (June-September). C. jejuni was most prevalent in July and September and C. coli was most
prevalent in February. In the antimicrobial susceptibility tests, higher resistance to OFLX, CPFX, EM and TC was observed
for C. coli than C. jejuni. Among C. jejuni isolates, 1.0% (2/200) were resistant to FOM, but none of the C.coli isolates was
resistant to the antibiotic. A total of 29.0% (58/200) of C. jejuni isolates and 53.6% (15/28) of C. coli isolates were resistant to
at least one of the antibiotics.

Keywords: Food borne pathogen, Campylobacter infections, Campylobacter jejuni, Campylobacter coli, Antimicrobial
resistance
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