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Abstract: According to CLSI, agar dilution method was used to analyze the minimum inhibitory concentrations (MIC) of
the nalidixic acid and ciprofloxacin for the isolates from different sources. Mutations in the quinolone resistant determining re-
gion (QRDR) of gyrA and gyrB were examined by DNA sequencing of 102 resistant C. jejuni isolates and 27 sensitive iso-
lates. The results showed that 218 isolates (93.16%) were resistant to nalidixic acid among the entire tested 234 isolates.
Among these, the resistant rates of the isolates from chicken feaces, duck feaces, human feaces, food animal and cow feaces
were 100.00% , 100.00% , 97.96 %, 97.83% and 77.97 % , respectively. The 211 isolates(90.17 %) were resistant to ciprofloxa-
cin. Among these. the resistant rates of the isolates from chicken feaces, duck feaces, human feaces, food animal and cow feac-

es were 100.00%, 100.00% ., 91.84%, 95.65% and 77.97% ,

Ky AL 3 A (No.2013CB127204 #1973 37 B ) BE A % By respectively. The differences were both statistically signifi-
WA ;K % & . Email: zhangmaojun@icde.cn cant. All of the resistant isolates on the QRDR of gyrA had
EZBBAM. . PERFTRBER P OERFER TR, 2R Thr-86-1le mutation. However, the point substitutions in
HHEREELRE, LT 1022065 gyrB gene were synonymous mutations. The results indicated
2PEBES SR, L 1000815 that the C. jejuni isolates in this study showed highly resist-
3L FEFIR XK &R FHEH PO, bE 1013005 ant to nalidixic acid and ciprofloxacin. The Thr-86-Ile muta-

AR H Al IR B 4 R, AL 518000 tion on the QRDR of gyrA can cause highly resistant to quin-
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olone and fluoroquinolone for C. jejuni.
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1.1 bk

.11 SEREH 48T 2015—2017 F R [R 1 £
SRR 234 MRS i il o s AR, b 98 BROR IR TIRTE
Wi 20 BRI TR TR 36,59 BRI T 4238, 46 Bk
BT RS YR G35 XG5 R 11 Bk
KUETF M, IR R C.jejuni (CATCC33560) K
AR ERAT

1.1.2 &% CAMPYLOBACTER AGAR BASE
(Karmali) (CM0935) 1 I OXOID 2 &l , i £F 4 5
M0 B A 2 a5 A= P A BRA B, DNA £ B
Fl & QlAamp DNA Mini Kit (250014 1 QIAGEN
(At 50 28 #l L Gelred 10 000 X 4%k} (Cat: 41003,

Lot: 11G0127) g H 3¢ E BIOTIUM 2 #l .2 X Es-
ayTaq PCR SurperMix(CAT:AS111) W H 4 4
A R A R A #, Trans2K DNA  Marker
(BM1oD g H & K44 ¥ KA R 7, Regular
Agarose G-10 (LOT:111860) % [ ¥ E BIOWEST
oy ], A T B IR W R L BT AR F B AN R vk
(MIC) KR ) £ (ZC-CAMPY-013) g [ 7 & th 4]
AR A F
1.2 ik
1.2.1 HE R RS B RkEM TS A
S5UMREF 4t £ 1M 1Y Karmali 5353 |, & T 37 Cik
FHEG%0,.10%CO, .85 % N,) &4 F 15 3% 48 h,
PR 3 AP S B 5 4

MR CLSI 77 1Y 25 ih 7 3505 # B 12 (Agar Di-
lution Method) %} f& ¥R #4725 B 55 . ATCC33560
ER B R MR, 37 “CR A 5 3% 48 h J5 i B4
. M NARMS-2014 #5E . ZEBER <16 pg/mL
FHUR,32 pg/mL AH A, =64 pg/mL K25 B
WA pg/mL A, 2 pg/mL NI, =4
pg/mL N2,
1.2.2  gyrA Ml gyrB JEHTiid  gyrA 5 H i A
RS EiE5I% .5 -ATAGGTCGTGCTTT-
GCC-3", FiF 51 . 5'-GCTCTCATCTCTTACT-
TCAGA-3',7=¥ K K 700 bp; gyrB 3 N i 4 fF
sl . Lifsl ¥ 5-ATGGCAGCTAGAG-
GAAGAGA-3', Fi 51 ¥ 5-GTGATCCATCAA-
CATCCGCA-3". 7= ¥ K & N 650 bp, 50 uL. PCR
WK % : 2 X EsayTaq PCR SurperMix 25 pL, |
W51 (10 pmol/1)2.0 L, F#HFSI4 (10 pmol/L)
2.0 pL, Btk 200 ng, #EMEL T #)F:94 'C 5 min;
94 °C 30 s,55 °C 30 5,72 °C 45 s, 3L 30 MEH ;72
°C 10 min, ffFH 1.5 % Byt 0 B e Hia ik Ao 0 9 44 7=
Y, JFak R — WA AR BB BR A /Y .
1.2.3 Gl 0r R SAS9.4 FEx Bl 17
A CREBAN BT . RS [ A T ok TR TR AR i 24 15 10
HEAT R 7 K 5 43 Hr , K 3 K HE «=0.05,
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100.00% , M8 5 %5 A 25 5 R U5 1 bR I 25 22 02 97,
96 Y0 » £ i Bl 4 R R B AR T 25 %% 97.83 %, A4 3ROk
VR B RR TR 25 5% 02 77.97 %0, T 2 22 R Gt # R X
(P<C0.05) , 15 3% 148 2% o 5 B4 1K Tiif 24 2% fi 9 5 211

BR (90,17 0 B1 A 10 B TR 24 1 ok » JH o XE% 28 A 265
TR BRI 25 3 2495 100 %0, B il 3h 490 ok I8 T bk 1 24
FRIE 95,6500, M5 M N & (8 o U IR BRI 24 RO
91. 8400 , A= FER YR B RN 25 3 2 77.97 06 i 25 58 22
A G R (P <10.05) , X 3% G 2% ok 5 7 ik
[ETES - J MR
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Tab.1 Resistance for nalidixic acid and ciprofloxacin of Campylobacter jejuni

Resistant isolates (%)

Antibiotics Total Human feaces  Chicken feaces Cow feaces Duck feaces Food animal
(n/T) (n/T) (n/T) (n/T) (n/T) (n/T)

Nalidixic acid ~ 93.16(218/234)  97.96(96/98)  100.00(20/20)  77.97(46/59) 100(11/11) 97.83(45/46)

Ciprofloxacin ~ 90.17(211/234)  91.84(90/98)  100.00(20/20)  77.97(46/59) 100(11/11) 95.65(44/46)

n o T 245 B R B R 5 T G T R Y B

2.2 BEPIP AT EE R R ZE0E R (MIC =64
pg/mL) BRI B (MIC=4 pg/mL) H i —7Fl 24
Wit 24 o3 2 [ B i 24 9 TR R R 102 BREEAT gyrA
FEHAN gyrB JE PRI T 5 398 B 25 i 45 i 187 B0 A
(ZEBERR MIC<<16 pg/mL JF HFHE I E MIC<1
pg/mL) 3t 27 BRHEAT gyrA BERIM R, R 45 R &
.

2.2.1 THZGHRE gyrA FEPRAC XM Hh A3
23 AN GEARNL B P A SR 5 4, 43 Sl )& Thr-86-
Ile, Val-149-Ile, Ser-203-Asn, Thr-206-Ala, Lys-
285-Arg. AT 25 WAREBAAAE Thr-86-Tle s 7E,
BT A SR B MR A A I S 2825 . B Thr-86-1le 2%

A5 Hh T 25 B Bk 7E Val-149-Tle, Ser-203-Asn, Thr-
206-Ala, Lys-285-Arg i s A7 76 L= A5 (H X
A % AR T A SA AN A M A T S T 24 R DX B (I
7] :69-120)" I H. 5 1 24 18 #k A L, S08% P8 Bk 1
Ser-203-Asn, Thr-206-Ala, Lys-285-Arg 3 4~ &
FEHEA AR R IX 3 A i 1 28 48 34 0] g 5 it 24
TR, gyrA FEF A M TEMEE R WK 2,

2.2.2 TR gyrB FEFEAHCXEMT PR
FEAEA X 57, 92.16 % (94/102) Y T 25 18 Bk 177 1
Arg-389-Arg 575 ,89.22 % (91/102) 14 it 24 14 #k 17
1E Leu-403-Leu 587458 HARJE T J0 L AL,

x2 MARFBRZHTHE gyrA BEERTRE

Tab.2 Mutations in the gyrA for both the resistant and sensitive C.jejuni

Resistant isolates

Sensitive isolates

Mutation
Thr-86-1le  Val-149-Ile Ser-203-Asn Thr-206-Ala Lys-285-Arg Ser-203-Asn Thr-206-Ala Lys-285-Arg
Isolates No. 102 6 28 7 16 27 10
Proportion/ % 100 5.88 13.59 6.86 7.77 100 9.80
3 W i 192619, 2011 —2013 45 Jin 4 K0 15 15 5 A8 =5

BF 5k BT I PR R 12 24 v B8 A IR fd 2
F b v A I 2 T A A T 2y R T e Y R
PRIT o IR 3 A5 32K ] 25 g T 0 v 4 ) 28 0 A= 3R 1Y
i 25 AR EAR T A e [ 5K . 3C [ i 3 P o0 B2 25 il o
FE 1990 4EFF 4R 1 B, 1997 4F I i 52 B ke #5
2001 —2002 4F 3¢ [ M 75k A €68 I 2 il i 2R I 0
FERTE 25 58 0 13,500, M5 R IR BR TN U0 B2 T 25 % 0h

25 i T A 25 R 30.8 % . Xk 4 i A5l T A iR 25 R
JE 4120, ENEEAE A A 90 ARARTT IR HY BT K
WSS R AR 1994 4E R A N IR s i R 2
it 25 25 il A A9 AH G R 1 . 2001 — 2006 4E T+ 5
79%11 1512008 —2010 4F A EN 97 %6, i 2451 L AR
FeEhe,

T ) 25 iy 5 il i ) nds i ) 2 0 A 28 1) i 2415 5
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JEH T, 1995 — 2010 4FME VS K IR 19 25 g
it B X5 R N VD R I 24 58 80.2 06 , R 2% IE R 11 T
2555k 79.3 % , HBE A B[R] A HE RS , 28 0E 1R M ER TN 1D
B MIC A B G 58 & iy R 80 858 R R i &
VR 25 45 R 7 B X s B R 2 B AR R A i 2 R
B 95 %6 . 2011 AR FR I T B RNIL AR P A b X
SRR IR 45 B 25 il R IR T VD R AT 25 R Rk 95 %6
PL P S B 5 3% O L T s S R 2 i R AE 17
AR N KR B, FE 2000 AR BE K B 93700 —
100%™, AHEFT L 234 BRas 2 il 2L 0 A 5]
218 PR (93.16 26) ZEIE FR it 24 T& Bk, 211 #% (90.17 %)
IRTN VD BE 0 24 B bk 0 3 A 2 IS 25 R A 3% 00 U T bk
i 245 % 5 f55 oh 100.00 0 o 2 R TE K & 1Y 3% 5 o 72
ZRWE R AR N V0 B AR SRy ARDRHAS in 390 FH - BB AR T
MR A KR

25 W Y R R e S R 2R AR R TN 25 5 g yrA
SR I QRDR H5 5 M S AR S DA 0 AR
FhCHE L) gyrA FE R & A ) Thr-86-Tle 58
AR RIS v BT A T A A TR 2K S B S B 8
A Thr-86-1le 52748, H 1 #RE H &4 Thr-86-Ile %
A HZEIERR (1) MIC Al 35 %] 512 ug/mL, KRNV A
MIC £ %] 32 ug/mL, B Thr-86-Ile 58 48 & T 3
25 Ji 25 Y A X SR i R 28 2R 3R 1Y R KO T 24 )

5 s i TR 24 R T R A L TR i T 2 7S B
M B BR Thr-86-Ile 2€ 4 4b, Val-149-1le /2 45 5 1
RAF, BAR Val-149-Tle RAEE A MIB , H I £ i iR
LR AR SR P B A i R T A 2R AR R
KPR 2550 . A58 & A Val-149-Tle B[R] 28 48
V18 TR R R oA 2% 2B b W) 28 A8 B AR AH EE, MIC (BT A 3
o ASHEGEIE 25 3 R < AR ZRE R MIC A KT
T 64 pg/mL, MNP AR MICHE K FTET 4 pe/
mL B} Thr-86-Tle £ £ & AF 2845 5 T B& AR 19 25 BE R
MIC K F 64 pg/mL, RN E MIC{EN 2 pg/
mL I, % & Thr-86-Tle 2878 , #&/8 H #k gyrA 3
% 2 Thr-86-Tle 58 A8 gl T LA -5 35 28 W R Al / 34
(R ES R

ARWFGE R, K & BT 25 B MR AFAE gyrB JE Y
A X RAS, WS H R0 e v R 2 2 i R
gyrB FERANIEEA 5B LR Y RE — 2,

AR 538 35 % AN [R) i 32 R U5 25 i 25 i TR 2% e R
SR U B 1 i 25 AR B 3t A% R 05 4 BT i 8 T A
it 25 B Bk B A7 AE gyrA FE T QRDR ) #4748
Thr-86-1le, 1% 245 fig 51 2 25 i 75 i 11 %o s 4% 1l 245 it
A 7 A KO 2

B2 3K

[1] Huang JL,Xu HY, Bao GY. et al. Epidemiological surveillance
of Campylobacter jejuni in chicken, dairy cattle and diarrhea
patients[J 7. Epidemiol Infect, 2009, 137(8): 1111-1120.

[2] Kaakoush NO, Castanorodriguez N, Mitchell HM, et al. Global
epidemiology of Campylobacter infection [ ]J]. Clin Microbiol
Rev, 2015, 28(3):687-720.

[3] Hermans D, Pasmans F, Messens W, et al. Poultry as a host
for the zoonotic pathogen Campylobacter jejuni [J]. Vector
Borne Zoonotic Dis, 2012, 12(2):89.

[47] Coker AO, Isokpehi RD, Thomas BN, et al. Human campy-
lobacteriosis in developing countriesl [ J]. Emerg Infect Dis,
2002, 8(3):237-44.

[5] Allos BM. Campylobacter jejuni infections: update on emerging
issues and trends[J]. Clin Infect Dis, 2001, 32(8):1201.

[6] Ruizpalacios GM. The health burden of Campylobacter infection
and the impact of antimicrobial resistance: playing chicken[] ].
Clin Infect Dis, 2007, 44(5):701.

[7] Luangtongkum T, Jeon B. Han J, et al. Antibiotic resistance in
Campylobacter ; emergence, transmission and persistence[ ] ].
Future Microbiol, 2009, 4(2):189-200.

[8] CDC. Antibiotic resistance threats in the United States [ EB/
OLJ. (2013-7-14)[2013-4-23]. http://www.cdc.gov/drugresis-
tance/threat-report-2013/.

[9] WHO. Global priority list of antibiotic-resistant bacteria to guide
research, discovery, and development of new antibiotics. [ EB/
OL].[2017-2-27] http://www.who.int/medicines/publications/
global-priority-list-antibiotic-resistant-bacteria/en/.

[10] Pumbwe L, Randall LP, Woodward MJ, et al. Evidence for
multiple-antibiotic resistance in Campylobacter jejuni not me-
diated by CmeB or CmeF[J]. Antimicrob Agents Chemother,
2005, 49(4):1289.

[11] Charvalos E, Tselentis Y, Hamzehpour MM, et al. Evidence
for efflux pump in multidrug resistant C.jejuni [J]. Antimi-
crob Agents Chemother, 1995, 39(9):2019-2022.

[12] Liu XY, Yu JF, Gu YX, et al. Laboratory detection and sur-
veillance of Campylobacter jejuni infection[ J]. Dis Surveill,
2014, 29(5): 354-358. (in Chinese)

XUE B, TR, JB—.0 55, MRS AR A 2l vk g i 52
36 2 A I R S I D T M, 2014, 29(5) :354-358.

[13] Hakanen A, Jalava J, Kotilainen P, et al. gyrA polymorphism
in Campylobacter jejuni: detection of gyrA mutations in 162
C. jejuni isolates by single-strand conformation polymorphism
and DNA sequencing [ J ]. Antimicrob Agents Chemother,
2002, 46(8): 2644-2647.

[14] Gupta A, Nelson JM, Barrett TJ, et al. Antimicrobial resist-
ance among Campylobacter strains, United States, 1997-2001
[J]. Emerg Infect Dis, 2004, 10(6): 1102-1109

[15] Thakur S, Zhao S, Mcdermott PF, et al. Antimicrobial resist-
ance, virulence, and genotypic profile comparison of Campy-
lobacter jejuni and Campylobacter coli isolated from humans
and retail meats[ ]J]. Foodborne Pathog Dis, 2010, 7(7):835-
844,

CRHEH5 117 5O





