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Summary

Duplex real-time PCR assays for directly detecting Campylobacter jegjuni and Campylobacter coli in

human fecal samples and enriched Preston broth containing human feces and chicken have been developed.

DNA in the human fecal and broth samples were isolated by Hot-Alkaline DNA Extraction and DNA

extraction kit, respectively. Primers and probes were designed for species-specific detection of

Campylobacter by use of DNA sequences of C. jejuni hipO gene and C. coli glyA gene.

Additionally, a primer set and a probe added to real-time PCR master mix to confirm PCR inhibitors in

samples. The real-time PCR assays for human feces and enriched-Preston broth were performed on 11 and

112 samples, respectively, and compared to culture methods. Although a small number of PCR-

positive-samples were not isolated Campylobacter by a culture method, the result of culture method were in

good agreement with that of real-time PCR, and hence these assays should be useful for screening test of

Campylobacter in human feces and chicken meat.
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2.1 oPCRZDHEME TN
2.1.1 oPCR SR OBIE &4

C.jguni @ hipO#Efs1 &N C.coli @ glyABiG 1 &= 1E
Mz, 7oA ~—iitY 7 KN Toh 5 Primer Express %
WCTIAv—Tr—T &kt Uiz, £72, 4T CBEIC
VUARTRERETHERA LW A 2 —Far b
n—ARIEAT I A~ —T e —T A G DY
(Table 1) . v A % — 3 v 7 A|Z1%, Premix Ex Tagq (Perfect
Real Time) (# A7 3A44) ML, 1 &—F L=
Y ha—E LTAY 77— DNA OBEEE 4 & Huv
72. PCR FUGHIE, BfIREEAY 02uML 75 A v —
0.2uML 71—, 5XPremix Ex Taq, 9X A ¥ —F /L
ay hr—Eb X ORA L, $5 DNASUL LKz
Z, &% 25uL % L 7-. gPCR ZE & ITiX,
QuantStudio® 5 (Applied Biosystems) % F\» 95°C30 # 1
A 7 V—95C5 F, 60°C20 ) 45 ¥ 1 7 VDS EAT -
7ot%, EBRT —Z T L, CUEDNE LIS D% BT
L7z

Table 1 Primers and probes used in real-time PCR assay for
C. jguni and C. coli

Qrigin
This study

Sequences(5'-3)
5'-AAAATAGGACTTCGTGCAGATATGG-3'
5-ACCGCAAGCATGCATTACATT-3'
5-VIC-TTGCAAGAATGCACAAAT-MGB-¥'
5-TTTGCAGACATTGCACACATTG-3'
5'-TGAGGAAATGGACTTGGATGCT-¥'
5'-FAM-TGGACTTGTTGTAGCAGGT-MGB-3'
5-AGGGTTGATAGGTTAAGAGC-¥'
5-CCAACAGCTAGTTGACATCG-3'
Cy9-GGTGOCGTTCACTTCCOGAATAAC-BHQ3

Name
hipQ-F
hip0-R
hip0-P
glyA-F
gvA-R
AP
JFP-F
JP-R
LAMFL

Assey
CJejuni

O.coll This study
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2.1.2 HEMOHER

TEHERIE L LC, C. jeuni ATCC294298 Fk K OF C. coli
ATCCA3AT8 A L7z, & HICHFTORFEK TH 5
C.jejuni 30 &, C.coli 30 ¥k, =R K2 fRAEEERE 2 FHER
EARBEFZHRIENO S5 ST Colai, C
hyointestinaris, C. fetus, C. upsaliensis, (LLF C. spp.)
EOMo & EE & LT Bacillus cereus, Staphylococcus
Vibrio
Yersinia enterocolitisca, Clostridium

aureus, Salmonella Shwarzengrund, fluvialis,
Escherichia coli,
perfringens, Klebsidlla oxytoca, Pseudomonas aeruginosa
PR LR RMEOMREITo 2.
2.1.3 EEMOHER

IEYEE RIS O DNA filitikz TE N> 77— (pH

8.0) (=vyARrv—r) (LT TE) TEMMAIRLEZDL
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D%y, gPCRFEH & v ikERRE: (LT R2fE) , PCR
HE R Zh 2. K OV HH T FRAIE % FleRd L 7.

2.2 EFEBERUEANSOD DNA M EDRKRE
2.2.1 e FEEMLOEERTEE

BhEHEFIREE e N EE 1 REE A, flEy e
L C FastDNA SPIN Kit for Soil (MP #3 ) (LLF SPIN
Kit) , QlAmp DNA Stool Mini Kit (QIAGEN) , MonoFas
DNA fE#i%x~ N (GL ¥ A = &) , ZR Fecal DNA Prep
Kit (Zymo Research) % Fi\ T DNA fhiHH% 10 [E]f: 1 &
L, gPCR @ CtilEZ iR L7z, &iZ, b M3 11 MR
% AV T SPIN Kit ©DNA ZHhiti L, #EHoEDYE
rEZ BRI E LT, Hi# % OneStep™ PCR Inhibitor
Removal Kit (Zymo Research) (LLFRHLS > ) 12X b
FERLL, K 3dai & RS9 o iR 22 VT NanoDrop1000
(Thermo Fisher Scientific) (2 & ¥V 260/280 W& ' Lt %
E#%, qPCR O CtEZfIE L=, F£7-, mCCDA HHi K
VY T —HE T B PR 42°C T 48 iRt L, Boh
feEMau =—%[FE L.

2.2.2 BREZERME
1) FEERKERRRUVEBRBERROAR

FUVANUEH (FFy h—A e (AAEES
WFZERT) ) 10mL IZEEHEE & LC C. jejuni ATCC294298
FR&BERE L, 42°C24 BRRIESE U 72 B EIR 100uL % 30k &
L7z, &7z, »51 L% Campylobacter [EETH L Z &
TR L7 BN 11 Bik %, #I 25g (2xk L 100mL
LA R AE Nz 42°C24 REEEEE L, Zhic 104
cfu/mL 12722 L D FEHER & LT C. jguni ATCC294298
BE& O C. coli ATCCA3478 FEZ&BaFE L (UL FARMER RN
WAME) , Zho 100pL 2k & L7z,

2) EVhHE

WA 100uL % 10,000X g , 10 23 0% LG22 L,
TE % 100uL /% 100°C10 434, 10,000Xg , 10 47
w0 L RIEZ 55 DNA & L7z,

3) TILA ) BhEE

5 L R R B O B IS W 24T o 7219
HAE I 100uL % 10,000X g, 10 43E. 0% BiEEBREL,
50mM NaOH 85uL Sz 100°C10 Z3/n#Ed%, 1MTis-HCI
15pL THIFIL, 10,000X g, 10 4330 L 115 % #77% DNA
L7z (Fig. 1) .

F TV A Y BdhETETIE, DNA HRICBE RS0
B, B0 E DT80, (A qPCR O CLED
RESICHBERIZTTMHEIDEHRR L. FEELT
B@? 10,000Xg, 10 /rimlafh LiERREOKIZ, JHEK
100uL 2002, 30 pAR/LT » 7 24 3,000 , 6,000, 9,000,
12,000 rpm 4% 1 43300 % RIE& BRET D217 A BN L T
Ct i & bl L 7=,



Centrigfuge 100ul enriched Preston broth
at 10,000 g for 10 min,

Remove supematant and
add 85 pl S0mM NaOH

Heat at 200°C for 10 min.

Nutralize with 15 ul IM Tris-HCl and
centrifuge at 10,0009 for 10 min.

Heat at 200°C for 10 min.

Use 5 ul supenatant as template DNA

Fig. 1 Hot-Alkaline DNA Extraction from enriched Preston
broth

4) mERME Ty FERWAE
IR 100uL % QlAamp DNA Mini Kit (QIAGEN) #
JAV, ¥y MNEMOTa N a it T LT,

2.3 BHSEHEEOE FEERUTRERNZA
WIS A L EERRH RO

BT, Ak 28 4 4 A ~pk 29 4 12 A &R T T
4= L 7= Campylobacter £ 1175 4B b b ZE18 53 Mk,
RPHEFEEOBRE 33 WAk O NRED A IMERD
B 26 MIEZEH W, B ea s X —iERERBRE

( http://www.nihs.go.jp/fhm/mmef/pdf/protocol/NIHSJ-02_S
T4_rev0l.pdf ) It > THRAEZIT>72. b ~#EFEHK 100mg
\Zxh L 10mL, FHPY 259 (2KF L 100mL 7" LA b B
Mz, 30 A Mvy I —E L, 42°CT 24 WEfks
1%, WIETE 10l % mCCDA £ # OV 5 —HEfnC
@kt 42°CC 48 SR L, BonERan=—%
BIE L. F7z, #EEHR 100pl L 7o ) BdhtET
DNA ZflitHi#%, qPCR THIE L CtENG Lz b D&
P& L7z (Fig.2) .
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| 100mg human feces or 25g chicken sample |

| Add 10 mL or 100mL Preston broth |

| Stomaching for 30 seconds |

| Enrichment at 42 “C for 48 hours (microaerobic) |

[culture method] [qPCR]

Take 100uL enriched
Add 10 uL enriched broth and centrifuge*
broth
to selective agar |
(mCCDA and Butzler ) Remove supernatant
and add 85 puL 50mM
| NaOH
Incubation at 42 C for
48h
48 hours Heat at 100°C for 10
(microaerobic) .
min.
|
|
Isolation and Detection
Netralize with 15pL
IM Tris-HCl and
centrifuge*
|
rat1 or 10 i Use SuL supernatant
at 10,000 g for 10 minutes as template DNA

Fig. 2 Culture and Real-Time PCR flowchart of detection of
Campylobacter from human feces and chicken samples

3 REER

3.1 oPCRZDFEMEEEMDHER

HE LTI ~— KT v —T % FT gPCR %17
ST fER, C. jeguni/coli &ML 72D, C. spp. KT
OO FEFEEITENE L o7 (Table2) . WiC, 1%
A LT, EREERE AV CERMEOMREZIT - 124
B, R2HEIX C.jguni/coli EH 5 099 L L7210, DNA
e CtEXE V%R L7z, PCR IEZh=RIZENE
1190.2%, 95.3% CTh-o7z. fE#IL C. jguni, C. coli
& BIT Lcfu /7 = ~10% cfu /77 = /L DB CRAGRME DS
b (Fig. 3) . EMMERS SN EREAIIED 5 bk
H/NSUVMEA R TIREE L7z,



Table 2 A List of strains used for the validation of specificity
of real-time PCR assay for Campylobacter jejuni and
Campylobacter coli

Bacterial species No. of strains C. jejuni C.coli
Real-Time PCR__ Real-Time PCR
C. jejuni ATCG294298 1 Positive Negative
C. jejuni isolated from poultry 20 Positive Negative
C. jejuni isolated from human feces 10 Positive Negative
C. coli ATCG 43478 1 Negative Positive
C. coli isolated from poultry 21 Negative Positive
C. coli isolated from human feces 9 Negative Positive
C. lari 1 Negative Negative
C. hyointestinalis 1 Negative Negative
C. fetus 1 Negative Negative
C. upsaliensis 1 Negative Negative
Bacillus cereus 1 Negative Negative
Staphylococcus aureus 1 Negative Negative
Salmonella Shwarzengrund 1 Negative Negative
Vibrio fluvialis 1 Negative Negative
Escherichia coli 2 Negative Negative
Yersinia enterocolitica 1 Negative Negative
Clostridium perfringens 1 Negative Negative
Klebsiella oxytoca 1 Negative Negative
Pseudomonas aeruginosa 1 Negative Negative
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Fig. 3 Dynamic range and sensitivity of real-time PCR assay
for C. jejuni and C. coli. Standard curves of 10-fold
dilution of DNA extracted from C.
ATCC294298 and C. coli ATCC43478.

(from 1.0x10° to 1.0x10*cfu/well)

jejuni

3.2 E FEEFERUERAMN DD DNA M EDEE
3.2.1 EEEHE

b M 1R E VTR DNA fliiis > ~ 4 ff
\Z& D CtiE% bk L= /55, 10 B0 FEIfE T 34.0~36.5
Th-o7 (Fig. 4) BHTORTERECTHEAL TN D
SPIN Kit 3 Ct i 34.0 & i & /N S VWMEE R L7272®, SPIN
Kitick v 2z2 & & L7k,

C. jejuni B HEFHIOIE(E 11 HifE% SPIN Kit & v
T LR OB SEE A RER, — a2 RSy T
K& L 24 gPCR CHITE L7z, Hial & Rl o Ct
EIZFNF1 19.0~29.5, 18.9~30.0 (Table3) WLt
TENEFN 1.7~20, 1.7~1.9 (Table 4) &72-o7=. F£7-,
BB LD CHE, WOREIZ AT R b o7z 2
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s, KRS v M3 SPIN Kit oo LS 2 £ H
L7, BEEERESEL L 24, gPCR LEHRED
FERIT—F L7~ (Table3d) .

380 4

315

FastDNA SPIN Kit for Soil  QAamp DNA Stool Mini Kit MonoFas® DNA Purification  ZR Fecal DNA Prep Kit
(MP Biomedicals) (QIAGEN) Kit (Zymo Research)
(GL Seience)

DNA Extraction methods

Fig. 4 Comparison of 5 DNA direct extraction kits from
human feces

Table 3 Comparison of Ct value of DNA directly extracted
from human fecal samples and their purified

samples
Sample Ct value of DNA Ct value of Result of
Name extracted _by purified samples  culture method
SPIN Kit
Ji2 19.0 191 +
Ji6 19.2 189 +
Ji7 295 30.0 +
Jil0 20.3 20 +
Ji13 24.8 24.4 +
2069 No Ct No Ct -
2070 No Ct No Ct -
2071 222 22.0 +
2195 25.5 253 +
2196 215 214 +
2197 28.3 271 +

Table 4 260/280 absorbance ratios of template DNA directly
extracted from human fecal samples and their purified

samples
Sample 260/280 absorbance 260/280 absorbance
of DNA extracted by L
Name . of purified samples
SPIN Kit

Ji2 1.8 1.8
Ji6 18 18
Ji7 18 17
Ji10 18 18
Ji13 1.9 18
2069 1.9 1.9
2070 17 1.8
2071 1.8 1.8
2195 1.9 1.9
2196 2.0 1.8
2197 1.9 1.9




3.2.2 BE#BRHE

FEYERH 2T L7 7 L A b B qPCR IC L V155
T CtEDFEEE, AT 341 &0 7T U B
ko 27.8, HHF » O 28.0 ITHA_EWEE R LT

(Table 5) . IEVEREWINBIAN YK % V72 gPCR D
i, A L LR N BRH & RIS B
T B _EVMEZ R L7y, BRIRIZE - Tk Ct
ERELNR2NBDRH -7 (Table6) (Table7) . —
5, Tk U E RIS > N ERRREO CtENR S
B, HiHFx Y hE VR CHETH DL BT AL
VAIHIEA BT A Z & L Lz (Table5) (Table 6)

(Table7) .

BFRSY N gPCR O CHED K = S ITHEE KT 30
WErOKE B, 3,000 rppm, 6,000 rpm, 1 4y D LBEA &
T 1258, W AT v 72 MA IR ONEEIT A~ CLED
K& <72, 9,000rpm, 12,000rpm, 1 4y DL Lz
BEIIFERED CtiEZ R Uiz Bif AT v 7&2MA 5
ZLTCHENNEL B i< (Fig. 5 , tAFEK
BEBREL ZDOPE AT v FIIARE L L.

Table 5 A list of Ct value of 3 different types of DNA
Extraction methods from C.jejuni-positive Preston
broth

Hot DNA  Hot-Alkaline DNA ~ O'A2mP DNA

Sample No. . . Mini Kit
Extraction Extraction (QIAGEN)

1 33.6 27.8 27.6
2 33.6 27.6 28.1
3 34.1 27.7 27.9
4 34.8 27.9 27.9
5 33.7 27.8 27.9
6 34.1 27.8 28.4
7 33.9 27.8 28.2
8 34.3 27.9 27.9
9 34.3 27.8 27.9
10 34.6 27.7 28.2
Average 34.1 27.8 28.0
SD 0.4 0.1 0.2

Table 6 A list of Ct value of 3 different types of DNA
Extraction methods from C.jejuni-positive Preston
broth with chicken samples

Hot DNA Hot-Alkaline ~ Q'AMP DNA
Sample No. Types of samples Extraction DNA Extraction Mini Kit
(QIAGEN)

A Liver 39.0 331 34.8
B Thigh 379 332 34.7
C Thigh 39.7 337 35.0
D Breast 39.9 35.0 345
E Minced chicken 395 344 349
F Minced chicken 40.7 344 346
G Thigh 38.6 337 345
H Thigh 374 34.6 351
| Breast No Ct 37.0 343
J Liver 39.1 38.1 36.6
K Gizzard 39.0 334 349
Average 35.6 318 320
SD 1.0 1.6 0.7

& TR BRI, 43, 2018

Table 7 A list of Ct value of 3 different types of DNA
Extraction methods from C.coli-positive Preston
broth with chicken samples

sampk No. Typesof samples 0 DNA Hot-Alkaline QIAI\:::iplthA
pee o, 1yp P Extraction DNA Extraction

(QIAGEN)

A Liver B85 311 326
B Thigh 36.6 312 23
C Thigh 379 312 318
D Breast 389 318 25
E Minced chicken  No Ct 3L5 2.1
F Minced chicken  No Ct 314 25
G Thigh 373 312 2.3
H Thigh 365 318 25
| Breast 387 323 29
J Liver 39.6 35.0 3.1
K Gizzard 37.0 3L0 2.4
Average 34.1 29.2 29.8
SD 12 12 0.4
s 183
| 180

o 175

é 172

8170 4 169 169 10

165

| 160
‘ 3.000rpm Imin 6.000rpm Imin 9.000rpm Imin 12.000rpm Imin ~ Control
[ Centrifugal force
Fig. 5 The Effectiveness of washing steps at 3,000 rpm to

12,000 rpm

3.3 BEhEEHEENE FEBFRUTRERNZA
W=IEEA L HEERREHIEDHE
3.3.1 EMEFE

HEGMR T C. jejuni BMED 23 kD 5 5, 20
IR & 720, 3SRt L 22> 7=. C. coli @
Witk 7 ik THE &1L L —E L7z (Table 8) .

Table 8 Comparison of Campylobacter detection number of
human feces by Real-Time PCR assay and Culture

method
L Real-Time PCR
C. jejuni — -
Positive  Negative
Culture method P03|t|\{e 20 0
Negative 3 30
. Real-Time PCR
C. coli — -
Positive  Negative
Positive 7 0

Culture method .
Negative 0 46




PR Ao CtfEI%, C.jejuni T 19.9~435, C.coli T
16.7~24.8 L 72 >7- (Table 9) . Zd 5% C. jejuni/coli
OB NHTFHRHENTZH OO CLiE CERE) 1%, *
NZEI 336, 195 THH, ELoh—FHDAERmH L
HL OO CtE CE#4E) 25.8, 1812t~ D - 7= (Fig. 6) .

Table 9 A list of Ct value of Real-Time PCR assay for
enriched Preston broth for human feces

Sample gPCR Culture method
Name Types of samples — - — -
C.jejuni  Ccoli  Cjejuni  C.coli
CAMB2016-9 Human feces 30.3 NoCt +
CAMB2016-12  Human feces 23.6 NoCt +
CAMB2016-15  Human feces 31.2 NoCt +
CAMB2016-16 ~ Human feces 24.6 No Ct +
CAMB2016-21 ~ Human feces 26.7 NoCt +
CAMB2016-39  Human feces 27.6 NoCt +
CAMB2016-50  Human feces No Ct 16.7 - +
CAMB2016-104  Human feces 29.3 16.8 - +
CAMB2016-106 ~ Human feces 24.9 248 + +
CAMB2016-107  Human feces 30.7 172 - +
CAMB2016-110  Human feces 25.1 NoCt +
CAMB2017-6 Human feces 234 NoCt +
CAMB2017-45  Human feces 23.0 NoCt +
CAMB2017-51  Human feces 19.9 NoCt +
CAMB2017-52  Human feces 22.8 NoCt +
CAMB2017-102  Human feces 21.7 NoCt +
CAMB2017-103  Human feces No Ct 19.7 - +
CAMB2017-108  Human feces 435 188 - +
CAMB2017-111  Human feces 40.0 200 + +
CAMB2017-112  Human feces 31.1 NoCt +
CAMB2017-115  Human feces 25.3 NoCt +
CAMB2017-149  Human feces 30.4 NoCt +
CAMB2017-150  Human feces 30.9 NoCt +
CAMB2017-152  Human feces 20.8 NoCt +
CAMB2017-161  Human feces 26.9 NoCt +
450
400
350 - 33|64
E
? 300 4 u Cjejuni
¢ 3o OC.coli
250
200 il 192
15.0
Both C. jejuni and C.coli were  Either C. jejuni and C.coli was
detected detected
Fig. 6 Average of Ct value of both C.jejuni and C.coli positive

fecal samples and either C.jejuni or C.coli positive ones

3.3.2 EHAW

HEEM T C. jejuni BPED 30 kD 5 5, 26
IITEE R IEE & 72 5 7. C. coli DEFPED 9ED 5 b,
8 MIRITEEARIEMME L 72> 7= (Table10) . KM
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Ctf&i%, C.jejuni T 22.9~44.6, C.coli T284~38.1 &
72o7z (Table11) . Z® 5% C. jejunilcoli DR T- 03
FEHENTZ b OO CtiE (CFHfE) 1%, 383, 339 Th
D, EH6Nn—HOHhEHRELIZLOO CtiE (FEE)
i%, 325, 349 ThH-o7=. C.jejunilx, b I L FEEE
Wi R E N7 OO CT A, EVMER SRS,
LA L C.coli lIZ oWk, BBz Aabhnznoiz
(Fig. 7)

Table 10 Comparison of Campylobacter detection number of
chicken samples by Real-Time PCR assay and
Culture method

Real-Time PCR

C. jejuni — -
Positive  Negative
Culture method POS'tN.e 26 0
Negative 4 29
. Real-Time PCR
C. coli — -
Positive  Negative
Culture method P05|t|\{e 8 0
Negative 1 50

Table 11 A list of Ct value of Real-Time PCR assay for
chicken samples

Sample gPCR Culture method
Types of samples
Name Cjejuni  Ccoli  Cjejuni  C.coli

CAMB2016-1 Liver 414 NoCt +
CAMB2016-2 Gizzard 26.2 NoCt +
CAMB2016-18  Liver 35.5 284 + +
CAMB2016-19  Breast 37.2 NoCt +
CAMB2016-22  Unknown(Chicken) 405 NoCt +
CAMB2016-23  Unknown(Chicken) 24.0 NoCt +
CAMB2016-24  Unknown(Chicken) 27.2 NoCt +
CAMB2016-37  Liver 326 NoCt +
CAMB2017-101  Breast 29.9 NoCt +
CAMB2017-113  Liver 325 330 + +
CAMB2017-114  Gizzard 28.0 NoCt +
CAMB2017-116  Gizzard 240 NoCt +
CAMB2017-117  Breast 331 NoCt +
CAMB2017-120  Thigh 39.0 NoCt +
CAMB2017-121  Breast 335 381 - +
CAMB2017-123  Thigh 34.0 NoCt +
CAMB2017-124  Breast 34.1 NoCt

CAMB2017-126  Breast 39.7 NoCt -
CAMB2017-127  Breast 35.6 NoCt +
CAMB2017-129  Breast 234 NoCt +
CAMB2017-131  Minced chicken 33.6 339 + +
CAMB2017-133  Liver 443 374 + -
CAMB2017-134  Minced chicken 40.0 310 + +
CAMB2017-135  Breast 42.8 335 - +
CAMB2017-136  Thigh 44.6 360 + +
CAMB2017-137  Thigh 339 NoCt + -
CAMB2017-138  Gizzard No Ct 349 - +
CAMB2017-139  Liver 29.1 NoCt +
CAMB2017-142  Minced chicken 38.4 NoCt +
CAMB2017-151  Liver 229 NoCt +
CAMB2017-160  Liver 420 NoCt +




45.0

40.0 38131

34.87
350 3386
32{51
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Ct value

u Cjejuni

OC.coli
250 -

20.0

15.0

Both C. jejuni and C.coli were  Either C. jejuni and C.coli was
detected detected

Fig. 7 Average of Ct values of both C.jejuni and C.coli
positive chicken samples and either C.jejuni or C.coli
positive ones

4 EE
gPCR % i\ 7= Campylobacter D#RAEDIKR

ERNTRYS ~12) ) ZEA—p—LVRFEENTND

gPCR M7 L X v 7 ZFFER VLTS, LAL,

ARIETHW T VI v 7 ZARIEL, (R 10 3 ETH -

TR VESS, RS A 2 VDM, T=—V T RT

AL

v IREMESNTED, 760 gPCR IEL Y Hatlid 22k
HMRARETH 7=, F=, A v F—F Lz bu—/LH

HADT T4 ~—RO7a—7%Mx 52 LT, KGH
EOMEBRLT 7 L— F DNAD ANENEZBIE T,
LV EEEOEVRENARETHD LB X DN,

wa2&®%£@_owf%;%ﬁotk A, M
THRELZ{T> TV EHELRRPFEICKSET, C
jejuni/coli ZRFEMAICIRINTE S Z &#E@E S (Table
2) , WERIETHMELI-EORIENRE L Ie oz, — K1y
\Z Campylobacter O RIEIL Y T LYeta, 1% 7 —EHbA,
T L — BRI Z FEiE A R VK 53 fEaER
R RBHNAK SRR AV S50, BIREEEINK
SRR T, BRI Z 0fE L 72\ C. jejuni 23
HEINTWDIED, RETFHEICL - TIBEEE 22 2
ERHOLNTNA LS 1O | KIETIL C. jejuni ORI %
HiyE LT, BRMINKSREERZ 2 — R 585+ T
H5hip0 ¥ —% v hELTEY, LD LS REKD
BMEAEEIS ZENARTHD B2 LT,

F72, QPCR EDEE FREIZ DWW THEREIT- 72 &
ZA, 1Tz AH=Y 10 a2 —XE 1cfu &80, Zh
IR EBRRHEIC R T D WER ImL H72 9 10° 2 &' — X
1% 10%cfu Lgodo. BIERERE HEEFEIEICLY C
jejuni/coli Z M 572 DI121%, HEEE TS 102 cfu/mL
U EOEPRLETH D120, BT ITER L & [F% X
FZENLUETHD LB b,

b #{#7)> 5 E % Campylobacter D H & 4T 5 12912

& TR BR A, 43, 2018

RN BEB T 2T 5 0715%, 4 FEO TR ¥
v NTHEREF L7z, v MEIL, BETHRELSITO k
THRH N <, BB IR EDEOEHE %55
TLOMENH L. TOH T SPINKit 23k b CHEIMEL,
Xy hOFEIIOPDLTEWERAGELNDL Z L
HBL, BB b —H LA b RFPFOBEEME
DHDORHLATRETH D Z L BRI N7z,

Wi NEE, FBAOBEERIE L RGO KA
1Tol=& 25, B:FRIET Campylobacter [5ift & 72 > 72k
B, b FEEROHBPHEERZ 3B S L7z gPCR LIS
BOWTTRTEHEL 2o, —J5, & ME@ CIX 25 ik
3R (12.0%) , #5315 BRE (16.1%) 1345
FEVERAME, oPCR IEBGME & 72 0 553875 L gPCR LG R
B—FH L7hol=. ZdD 5% C. jejunilcoli ifi T DBIET

LTS EB 60— LBt SR Wik s 53
B, #EEZhENIMEDH 7. ZDX Ofciti%*ﬁﬁk
DAR—HNBZDRKD 1-21Z, HioRHESE T

Campylobacter ®FEHEFLEIZ L Y, C. jejuni/coli @*ﬁﬂ
WEHEAFNT VA M AEHITRE L TH, M5 3UXE AR
Sy BERSHC 8 5 mCCDA B iRe /XY T — I R E T &
RINoToZ ERB R B, FEROFEF DML BRI THR
HINTND D 1Y ERERBRIE CTHO SR TWD
LA b NS £ 518 PURIE, C. coli DRH & ILE
THZERWEINTEY 29, mCCDA ki TlE P.
aeruginosa O MFH LT HECY, EEILE
W B-T7 7 Z~v—PEEFHOBEIZLD Campylobacter T
HEOR TR E 7> T D 22) 25 iz & miR
ROBETIE, TVARUEHEID LR oK
HENAGEL R ZEBRESL T2 2ok i
FEUEERBR L O B —IRINEE 721 T/ <, RiRIZ L - T
L7t B H J QNSRBI 2 T 2 BB 0, A A
Rt L2 FRIZ LD A7 U —=0 7247V, BEBIEORS
RO UMEIZIG U CTHEAT M A BT 52 &
T, BEBEOBRHEN LICHETHEBE2LND.

72, gPCR {ETHLN- b FEM K VER 2 A Y
7= CtIED WYX, C. jejuni XiX C. coli OBAT- A3 HH]
ENFMIRITE VT Cjejuni 13 31.3, C.coli 1% 275 TH
L2xL, C. jejunifcoli [y DIBIEF D3 S 4L7c
HA 1%, C.jejuni T 36.6, C.coli T284 LE< 7Y, Ct
B2 40 B2 2 b DO BRIz, ZHITRISHRIEFIC
W5 OBIZTBEET DI & T, —FHOHE DNA 23ME
MRS L, ANTP ZEORIEL TR T2 Z & T CtEN
R&L 2B LEZ DN, —RINC CED 40 22 5
b OIIBHEOTIREMED B D & SN D0, KIEITE N T
VX CtEAS 41~44 DIRIE TREBIEGIE L 72 o 7272, 45
B A ZVETIZ Ct ERB/ LTS D& G & 2
VERH D Z LR ENT. £, EREORTEREIC

o7z



BT C. jgun/coli D FIZEGE L T\ 5 LR b
A1E, C.jgunilcoli DHKT T A ~— KN T a—7 %l
ALY I AT Ly s ATHEBT 22 L TLYIEMIZ
Campylobacter #{n &AM TE 5 L& X b,

—RRAVIT, HIEAPER T ER AR OITESL L, HERE
WX DRKREO BN LETH D, AlEMa Lz mikix
HICERBIRDIRBIETH D Z EARB IR, L
L, PUERIOEGOREE OB N IEORFREEIC X
ST, BB SN THERIERME & 72 5 fRetE
BHY, BIETRERBROLE R > TITB Y %1TH 2
LMLV EEZ D, 277 LEE SR HE TR RIR
X, BREBIC L DMBREOLERIIKL, BEE1TO
MOAZ V—=v 7% ANE LTRmELE L TEATHS
ZEBRENT.

Bl

ARG EAT I ZbT2Y, BbkES S L TWEEEEL
T I A I B I A R 2 S AL
LhiFET.
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b RS C. jguni LTNC. coli A5 T OEHEMII L, b NI & BA 2 58 5 51 TR L7z
HiRNLORMHEBENE LT, wVF T Ly 7 AYTNH A LAPCRIEZMFE L. b MEMET KL
UKD DNA & ZNZ3 TR S » MR O v U #Bdlitis 2 VT L7z, gPCR O~
FA~—KkOR®7a—71%, C.jguni ® hipO#Efst & C. coli ®glyA#fzya%—% > M2, Zh
FTNHFRICHRE CTE D L 2K Z21To7-. 61T, PCR EMBAHNELTLIXIDOT T4
~—ROTu—7&% M0 b P T 11 RIER R OSEE RS 112 Mk & VT, gPCR & L 5%
DI EIT o 72 4ER, qPCRIEME, HEBIEREME L oo T2RIEN W DR I NI b OO, 1%
HERME & 72> o RIRIZ 9T gPCR ¥EMME L oo 2 LD, AiElde FEMROBANO C.
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