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 OE:HM THRIFAEASEENI FARAFAFTZHEWNTERAAWMEAR, A REBETAGHEE.F
B 2R3 A B R DL R R R S A R L3S B R i B i AT 2 8 M B 28 2 (modified charcoal-cefoperazone-deoxycholate agar, CCDA) F
WEHATHEHM,PCREEE, KA KBEMNE 6 KX M4 HHAZWAH L. PCRAMNTHE | AELF WAEMHH
Bl tet (O) VB HEEH £ T 25 2 B # aadE-satd-aphA-3 U R EWHE gyrA ZE§ 57T R XM ELHFRN., &R H¥r B4
RETIT0BFHEESEE 124 BT B W(72.95%0) . 2 EHRMAEEE XHFEF . FHEXANAVE ARV E XRBR . 4F
AATWIAH R E N 1000, Z EM BN L L/, £ EW 2 % F K 100%, H 4 H 6 %53 £ E H CTX-CRO-cDA-K-NOR-S-
AZM-CIP-TE-NA-E-LEV-ENR-TOB, %4 B # £ PCRY B ARMNE [ A ELF. A WAKE gyrA "B B X W 25k 8 K &
£ T C-257-T B RE et (O) EH 0 aadE-satd-aphA-3 # H E 051 % 100% 52 90.23% ., &% T HAX ALY B Em T 4 i
FEBE T ERWMAFE AR E,gyrA £HRE 1er (O) ZEH K aadE-satd-aphA-3 W HEEWER . 5F dh W 2k %
Bk IARZERAEBHFXWME T,
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Prevalence and antimicrobial resistance analysis of Campylobacter spp.
from broiler slaughter and processing chain

TANG Meng-jun, ZHOU Qian, ZHANG Xiao-yan, ZHOU Sheng,
ZHANG Jing, TANG Xiu-jun, GAO Yu-shi

(Jiangsu Institute of Poultry Science s Yangzhou 225125, China)

Abstract: The aim of this study is to investigate the contamination of Campylobacter spp. from broiler slaughter and pro-
cessing in chicken chain and its antimicrobial resistance, the drug resistant genes in Jiangsu Province, China. A total of 170
samples were collected from each section during chicken slaughtering and processing. CCDA plate was selected for separation
and purification. PCR was performed to identify Campylobacter species including Campylobacter jejuni (C. jejuni) and
Campylobacter coli (C.coli). Susceptibility of bacteria to 14 antibiotics belong to 6 categories was determined by the Kirby-
Bauer (K-B) method as recommended by the CLSI. The class | integron was detected through the int1 gene amplification by
PCR. Tet(O) and aadE-sat4-aphA-3 were found by PCR. The Campylobacter isolates of the point mutation of gyrA gene at
DNA sequence position 257 was examined by PCR and sequencing. Results showed that 124 Campylobacter isolates were ob-
tained from 170 samples (72.95%). The resistant rates for Campylobacter isolates were 100% against Streptomycin, Tobra-
mycin, Kanamycin, Ciprofloxacin, Ofloxacin, Nalidixic acid, Erythromycin and Tetracycline. The multi-drug resistance was
common among Campylobacter isolates and the multiple resistant rate was 100%. The regnant drug-resistant spectrum is
CTX-CRO-cDA-K-NOR-S-AZM-CIP-TE-NA-E-LEV-ENR-TOB. The class [ integron of Campylobcter isolates did not de-

tected. The sequencing results showed that all of the Campylobacter isolates had the Thr-86-Ile point mutation in gyrA at

quinolone resistant determining region. The detection rate of
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90. 32% , respectively. This study provided that the Campy-
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lobacter isolates was relatively serious. There was significant correlation between antimicrobial phenotypes of Campylobacter i-

solates with their gene.
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25 i B (Cam pylobacter) Ji—Fl T By A 53t
A IR RES T IR NN T PERR TS L 2 Ve R LA KGE
2 EREEAAE A W RE T A4 AR S . 3L
N A i B S A S S il B (Campylobact-
er jejuni »C. jejuni) M52 B (Campylobacter
coli,C. coli)"™ A il B W] 3l 1t B REAL R AN
BRI N R ERR

SMEEESIYHEN AR, EEkRTE
BB SRR BUA R Wz N A i AR
TR 24V B A I TR) Y AR B | TR 24 1 A R 4 5 L O HL
T 245 ¥ AN W™ 48 . T 24 25 i 1 0 BT AT R i
Lk 2 N NN DO NG SN VR /.95 3 I /A S ERE o
BRI . Ry A A T T 24 3R RO R E T
(4 [ a8 ) 3l W 95 Ve A e 24 47 3 it R (2017 —
2020) ), 25 fh B i 25 Wit g A AT it R 7E 4 [EE
Bl P 3 — 26 T i 20 4 054t R 24 Pk M, T
I AR SR VL TR e Y PR X 8 S i ) A W] AT
Eo NP = =N E N 2T i W [T A S )
Py S i TR 24 PR IR A TS RN DA B A R A Y
A

1 MBEAZE

.1 M ¥

L1 BRUERE MR & Wl R AR E Bk (NCTC-
11168) . %5 iz 25 ith 14 bk 1 B #k CATCC33559) F K s
B G (ATCC25922) A 5256 %5 (777 .

1.1.2 33 Cary-Blair i5 3% 1% 37 3£ . CCDA %
FRHE MH B 7# 5 BHI K2 A T3 E OX-
OID 22w 5 25 1 8 43 25 P A R = W 40 2 W g
SLALVRED  Z A B R B MEE R BRI A F R R
FESE I A H A WAKO 2 A 5 B 25 2 45 2 1 1 38
THELDEBHAEYERAGRA A RAH#W A HA
MGC A dGIRES (5% 0,.10% CO, F185% N,)
W T F R A SR T AR A,

1.1.3 iR Ex Taq premix.PrimeSTAR® HS
DNA Polymerase premix.DL2000 Marker ¥ B
KIEFAEY TRA B A A 41 5 DNA $2 B0 ) &

WWH EETAY TRERRSARAR el
h I

1.1.4 2580 SRk $E 6 REHAZR P 14 Fh
LA AR R R R E N UMK (Ampicil-
lins AMP, 10 pg) . B 25 75 #k ( Amoxicillin, AML, 10
ng) s 5 =k A A Sk AR BE B (Cefotaxime, CTX,
30 png) Sk A Al A2 (Ceftriaxone, CRO, 30 pg) ; 2 5t
W25 5% % &K (Streptomycin, S,10 pg) K K%
# (Gentamicin, CN, 10 pg) . Bl Kk % 2 (Amikacin,
AK,30 pg) | Z 4 % K (Tobramycin, TOB, 10 pg)
FRAREE K (Kanamycin, K, 30 pg) ; M 375 i 25 A9 2%
BEPR (Nalidixic acid, N, 30 pg) . ¥ N ¥ 2 (Cipro-
floxacin,CIP,5 pg) FA # P & (Ofloxacin, LEV, 5
pg)s K EE 25 B9 4 % % (Erythromyecin, E, 15
pg) VLK DU 3R 2 25 /Y PO 38 &K (Tetracycline, TE, 30
pg) s LA B 2R A 34043k T o E OXOID A H] .

1.2 5 &%

.21 HESCRAE WRAE A RS i BB LT R
B, EEAHE B S H M AR T BB S 0 IR
T 5 9 AR T 2 002 s ARAA L G 8 L AR & T
L TN FAFHE S, B AR A 2R 1 JC T8 A 25 452
MR T REGHF T Cary-Blair 18 % 15 37 £
o D MR TAE & 1 & T F & PBS K
AR BRI S 4K o A AR BR O TR A A N
JIT A R i YRR DR A A2 (8] S 56 & AT A

1.2.2 HERAEER REALAR B TS IE S IEOSCER(3 ],
B 20 By - R i 1 AR 3], Iz 56 B 7R e
BURAEL B T &% 1 mL K PBS R E . 50
Griiss A R AR AR 5 B I PBS W 4 B B
A Y PBS W 2838 A A B 5 B 100 pl IR
i CCDA -H ; S S A5 A 42 “CHEFR 36 h, [A] F ik
I3 R B PR XoF R

1.2.3 BRSO Eife 4 Y 4 B A S IOGHR
(3] ms AR k. H AL B8 . L CCDA Pl 11y
Al BE G v AT MH B 42 °C BAT U SR 36
h, I 2~3 W, HEGF R —2i 1 R W% . PRI
B IMA 20 pL 4K iR 4] & B 15 min, BUH
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SEBRPE F UK .8 000 r/min B0 5 min, B 1 pl |
HHEAT PCR A, 519 )7 51 W% 1., %85 BV Y B
LV O AR T MH IF B B 55 57 36
h J&, RGP &4 20 %0 Hm e BHT 85 5% 520 i od
E BT —80 CRIHIRAE,

1.2.4 25805 R CLSI#EFE M4 H P 8k
(Kirby-Bauer, K-B) #1752 5 25 W) UM L35
PEFE 6 K 14 Fhbi .14 Fh 25 848 H 4 5k & A
Wrkr i L3 2, 45 4% B8 CLSI(2015) A5 fE 17 45
SEHNWr

1.2.5 TG BRI X4 2515 20 09 T bk o i
BT RUVECS T O A I 2> B B A A it TS zer
(O) B K #5417 18 100 LA B 2 55 0 1 28 T 24 5% A A

aadE-sat4-aphA-3 W 434, I 51 91 p g0k 1.
PCR WK & :Ex Taq premix 12.5 pl, I F##5]
¥)(10 pmol/1) %% 1 uL B DNA 1 pL, THEHEE
TIK 9.5 pl, PCR R & .95 °C #il A2 % 1
min;95 CARPE 30 s, HR4k5 A 6] 51 My e 6 AH I 19 3R 2k
W72 CHEAH 1 min, 3 30 MFEH ;72 CHEAf 10
min, X TR 960 T T SIS 24 ) 0 25 il B E AT gyrA A
XX 3 P B . PCR I W AR & 4 PrimeSTAR
HS(Premix) 12.5 pL, ETF#E51# (10 pmol/L) 4
1 pL BEH DNA 1 pL, W LB F K 9.5 pl; PCR
PR T 106 B M A R e LUK AR . B PCR BHPE
FESL 2 DA T A TRB AR S A R AR 177
HIE L 45 R AE NCBI _E#E4T BLAST 20 #r .

1 BWEESUFIRRRKE

Tab.1 Primer sequences of target gene and gene length

ERiSE 95| Sl 5 (5'-3) P 1Y /bp 2 2% Sk

165 RNA F: ATCTAATGGCTTAACCATTAAAC 857 S 25 30k 3 ]
R: GGACGGTAACTAGTTTAGTATT

map A F: CTATTTTATTTTTGAGTGCTTGTG 589
R: GCTTTATTTGCCATTTGTTTTATTA

ceu E F:AATTGAAAAATTGCTCCAACTATG 462
R: TGATTTTATTATTTGTAGCAGCG

intl F: ATCATCGTCGTAGAGACGTCGG 892 225 3CHk[5 ]
R: GTCAAGGTTCTGGACCAGTTGC

gyrA F: ATTTTTAGCAAAGATTCTGAT 673 22 3CHk[ 6]
R: CCATAAATTATTCCACCTGT

tetO F: AACTTAGGCATTCTGGCTCAC 515 2% ik [7]
R: TCCCACTGTTCCATATCGTCA

aadE-sat4-a phA-3 F:GGAGAAACTTTTGTCCACCTACC 1538 %% 3CHk[8]
R:AATGTCATACCACTTGTCCGC

2 # B

2.1 XY RE AN T A A s il g A R L
RO AE 170 By ke th A M 124 bk, = i |
16 k. 45 Z M ia 108 &, /- B9 72.95% ., Y
J& S S I T 0 B RO 23,3 94, X8 I 22t e L
I AR P M A R TS e R T, &
TV T TS o X A A TS Y R AT BT B 38 G X
SRR T ERE 90%  BRZE R K 2,

2.2 T BHRAERGL R hE 3 A
BRI B R R ZMER.R
MR ARV A HR A ZEWER 208 2 f1 YA
Frr A T AR A 250 L it 25 5 100 %0 5 X & LT

Y PR 75 2 RN BT oK R B A UK X 7 B R I &R
VG bR R BT 25  AK Ah A R L JHCT 24 238 43 31l 11.36 %%
F113.64 %, 45 i pA i 25 1 50 ™ 1 . £ F W 2 (it 3
B R UL EHA ) R IK 100 %, HAk it 253 5 N
CTX-CRO-cDA-K-NOR-S-AZM-CIP-TE-NA-E-
LEV-ENR-TOB, (5 79.5% ., {59 k58 1 B J5 I
A I I I AR DA B B X 4% I B ) TS 24 3% 50 0 b
B — TN FHUT AR 6 00 i 25 355 50 A X LA 5
A% o DT R 3] i i X 2 [e] — itk Y [A] — e 5L, i LA T
2 AR e B — L i TN R AR S A i T
AN TR TR 3G T 75 AN 190 RS e £ A BT g L LT 24 3
RUMIXT EL R 2 FE
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Tab.2 Isolation of Campylobacter strains from different section in slaughter and processing chain
R FEFR Y SRR EUE (Y E0 C.jejuni /B (%) C.coli /B (Y0 BB
T X ik 5 30 00.00) 7(23.3) 7(23.3)
Ji5 6 J M 1 30 0(0.00) 24(80.0) 24(80.0)
FF it J el {7 30 8(26.67) 20(66.67) 28(93.3)
HEE SR GRES 30 5(16.67) 16(53.33) 21(70.0)
T it 30 0(0.00) 27(90.0) 27(90.0)
TAEG @ 10 1(10.0) 8(80.0) 9(90.0)
TAF 10 2(20.0) 6(60) 8(80.0)
Bt 170 16(9.4) 108(63.53) 124(72.95)
®3 THESBKROMEZRNMZAE
Tab.3 Results of antimicrobial resistance testing of Campylobacter isolates
H) 78 FR e/ mm ST EE R (Y)
GBS AR AR
fiif 24 g T i 245 LR e
HEEE AMP <13 14~16 =17 11.36 0 88.64
AML <13 14~17 =18 13.64 0 86.36
9 =k Ak CTX <22 23~25 =26 95.45 4.55 0
CRO <19 20~22 =23 95.45 4.55 0
R S <11 12~14 =15 100 0 0
CN <12 13~14 =15 11.36 0 88.64
K <13 14~17 =18 100 0 0
AK <14 15~16 =17 4.55 0 95.45
TOB <12 13~14 =15 100 0 0
W 5 R 24 CIP <15 16~20 =21 100 0 0
LEV <13 14~16 =17 100 0 0
NA <13 14~18 =19 100 0 0
KA TR 2 E <13 14~22 =23 100 0 0
LIEZNE TE <11 12~14 =15 100 0 0

2.3 TERBETIIEFEL  X0Base 124 tk

A VU PR 3R A BT 24 1) 25 AT 20 B RR R SR Y e

T AT TRV G 973 R P B 3 B W 550 .
WIAE 4 25 15 3 1Y Tt 25 B rh A A T 25PN IOR
B EFEM.

2.4 PCR Kl 25 il 76 7 BBk gyrA FE DN R 578 45
B X 124 MR gyrA R 25 o @ X AT
F 53 B B Tk 30 A 5 ) 245 400 1) DR RR A 2R 257 A Bl
HEHRET CT BREAZ, FEIARE LR 55
2.5 DUBRZRMZGIEN rer (O) LR LE R 124

(O)HEH & 1 % 100% . PCR §" HE 45 R ILIA 1,
XFER T T AR PCR =Wy aE AT 1 I 5 8 E o H B9 B
2.6 aadE-sat4-aphA-3 25 KRN &SR K
2 R Hh B RS I 25 SR aad E-sat 4-a ph A-3 Tit 25 %
% PCR & 3% A Bt 1 538 bp, X 43 I ¥k PCR
PR AT TR W E O HR  Be. 124 BR A
" aadE-satA-aphA-3 FHYE R MRA 112 kR, K 3R
H 90.32%,
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MN1 2 3 45 67 8 9 101112 13 14 1516 17 18 19 20 21 22 23

2000

1000
750
500

250
100

M: R 5> T i AR IE DL2000; 3K 8 N« B X 1 5 k08 1-23 25 AT B 20 B Bk cer (O) Y PCR 4 3 25 5
Bl1 THESE®E e (O)FEBER
Fig.1 PCR amplification of tet (O) in Campylobacter isolates

M1 2 3 456 789 10111213 141516 1718 19 20 21 22

bp

2000
1000
750
500
250
100

M % 43 F bR DL2000; ¥K3H 1-22: %5 1 FF 18 43 B Mk aad E-sat 4-a phA-3 it 25 3 % 19 PCR 41 25 5%
B 2 THESD B aadE-sat4-aphA-3 TMAHEREH PCR I &R
Fig.2 PCR amplification of aadE-sat4-aphA-3 gene cluster in Campylobacter isolates

30 #

H TS R BE S R K i 1 N R E A TR R
SR A AN SR 1 AR A S TS e e M L i
AR BT 5 G 8 A 7= 0 X 30 24 [ X0
AR T Y 75 00 B TR &R 80 %6 & A Hh
TALME .S EES P2z AT
FEN 170 (R dh rp Ao B 124 BRI B, B088
N T2.9500 . B SERT S YRGB AR BT 00 B R
o 23.3%6, 5K T I 4R IE I X A S Y 43 B R AR
AL 70 2 5 5 R b A I A ) SF- 25 A A<y 83,3304
RGN HRIE B XY R R S B A 8897 oI . A
TR0 45 R W] A X 2 0o B S5 I B i, G A
HINGCREE RS e (RPN R AR e S DD |
TR S 25 i T i A A8 ST B i T R N o
SR S B B P M s

F1 T B R 7 BT A 3 AR i 58] A K2
FH o Aol 25 ol R T 24 1 A A . LG T 2 1 2
5. B URE S R A i A T 24 0 2 O KA T

AR Jh FZ A0 F LA TR, FN 5
CA K &Ry AF 5818 SCH I8 2 il Ry 2 B 25 B
G Lime SKCAE 00 DA f it A 1 A0 4 53 B
30 (10 2 ot R AT T 24 P AR L A5 SR R W S A i
FEE i 25 i TR X B DN b B R E TR AR LA A R T T
2R, BRSO AN B R [ ok YR 04 5 T AT
TP R BURAE A BT, S5 R B s TR AR O 1 A
FNFIT 95 %0 M w25 % . ASBESE o A 124 Bk
4l B 2 O 25 R s A i R B R R A
R FBER AN E AR E FJER AHER
AP FR 2R 77 A T AR iR A T 245 4 L T 25 3 100 %05 X IR
RAER PR AR A 20 78 AR B 58 PG bR Bk, 4
SRR R A BT 3 1 R %) 22 R 21 DU AH 2 3
i A

4 T-FH [H & (Integron gene cassette) £ 45 A
A4 TS 245 66 D] 7 (] o L 22 S [] b T ok 1] 2K SF- 5% %% L in
N 245 bR R e TR, AR A 124
WEZEMGAME D AR TS T, 5 Alessan-
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dra Piccirillo™™ {45 5 — B, 7t K T [ P9 ik it
A 98.6 0 METH RS 25 P i X g yrA B K %
TR C-257-T Y s 5 728 o2 T ZUCEST 1 0 90 e v i 28
2 R T 2 R R 22— AR RS 124 Bk
DT gyrA Bk 24 PesE DO e & IR 257 AL
BRAT C-T R  HE D 3X J2 T 8075 ith i 0 125 pk
X s TR S T 245 1 FEZE RN . rer (O B K G 5 1 4%
WEAR DR AP 2 1 2 2 ot 0T IO 2 3R T 25 1) 2 22 AL =2
— 124 KR B er (O KR A 100%, 5
Qin(100 20 55 (45 SR AR, B B W 1 25 25 19
N —aadE-satd-aphA-3 e FHBER . K E
R MR R 2 HAREN SRR R 2y, 1%
PRI 1) A7 7 2 T 24 AR A 2 B B T 2R AR R R
JIN BYIEFEEE I PR ot 8 5 2 A AL M T X i 245 2
it BT A e B A R R S, AR RS R 124 BRI
AT T aadE-sat4-aphA-3 T 245 3 [R5 0 460, H
PR R 90,3206 4 8 T-IK STRR A 10.86 04 i 44
R AT BE J2 A IF 58X 573 B AR OR IR L A B — 3 B
TR A R

AHIETE 53T T VLT He ARG J& 5 I T 72 o oR
[Fi) 15 25 g T 140 775 G RO 245 3 0 K it 24 ik PR 485 1
DL 25 AR 7, AR 5 I T o AR v i i T A
Sy BRI 25 R H 2 M 2R
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