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[Abstract] Objective To study the phenotypic and genotypic resistance to Fluoroquinolones in
Neisseria gonorrhoeae (NG) isolated in Jiangsu province of China. Methods In-vitro, susceptibility testing
of ciprofloxacin and levofloxacin against ninety-five clinical isolates were determined by agar dilution
method. Detection of mutation in the gyrA and parC genes was performed by polymerase chain reaction
(PCR) assay and sequence analysis. Results The clinical isolates demonstrated 100% resistance to
ciprofloxacin. Based on gyrA and parC mutations, 18 types could be categorized among the 54 isolates.
Based on the same gyrA mutations, isolates with high MIC appeared to have had more mutations in parC
gene. Conclusion The status of resistance to ciprofloxacin in NG was quite serious, and ciprofloxacin
treatment for the treatment of NG infections in Jiangsu province should not be recommended. The results
from this study suggested that mutations in the parC gene had contributed to the development of high
Fluoroquinolone resistance in NG.
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1.EHRRIE 95 %k NG REBM R BMNAES
WX FHRITLBERLTA, RAEEAYEER
# (Biomerieux) ] NG T-M¥EH EH#F T4 E , HEHE
RS EXRe SR E XK E Bomereux
APPHIRE L & RAIEEL,

2. NG Xt 5 i B 25 ) i BUR A R - R R 3R
Fle s 1k 2 BB /0N 0 T A BEE (MILC) , 4k 35 D G R 52
BERELSE RS (NCCLS) fr i #T#1E 5 H
Wi, R B OE Bk ATCC49226, R U B
(Ciprofloxacin) ¥ Bayer = f. £ & R U B
(Levofloxacin) 2 Daiichi Pharmaceutical Co. Ltd 7*
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& T-MEEFE £ 3% B OXOID 2 8 = &, I A K
EEBPXRFMENFERELBETH,

3.gyrA 5 parC ZE K BHY 1 SWF 1
BB & ¥ 100 pl, B0 (10 000 r/min)5 min, # L 1F
JEIA SR S0 pl (200 ng/mlE HEE K), B
51,55C K1 h, RIEE 95C KBS min, L, B
W B R NG B DNA BB

PCRY 1 gyrA EE A BMIERBI Y H:5-
GTA CTG TAC GCG ATG CAC GA-3', X M 514
% :5-CGA GCC GTT GAC GAG CAG T-3', 3 3 ™=
Y4372 bp, KM ARENEH LH T REREEAR
BFET AR AL, e 0 AU B BE A7 44, T2 94T B
2 min, R JE 94T 30 s—55TC 30 s—>72T 60 s {EH
35 K, BJ5 72C E K2 min,

¥ parC EERFBHIERSI Y H:5-GCA
CGC TTC CCA TAC CGA-3', R 3| # %k :5-TCC
ACC GTC CCC TGA TTG-3", ¥ 7= #) 4410 bp.
PCR R & R %6 TR , £ 93C M
2 min, R J5 # 93C 30 s—>55T 30 s>72C 60 s3I E
35 K, &5 72C K2 min,

vy EEE T A AR FTUE,
WESI Y HNIE G Y, WF SR Blast KX &S
GenBank #' NG #r¥#E#k (ATCC19424) 51l i 17 HL 3¢
Ao

4. 525 R SAS 8. 148 X gyrA
M parC EEEEME S MIC XRHFTLIT 7.

g R

1. 95 Bk NG Xt 5 8 Bl 25 4 1) BURME R
BEMELERERISHNGCHREYE MICHERN
1~ 64 pg/ml, E MICy, #1 MIC,, 73 5| 4 4 pg/ml F
16 pg/ml, ZERY E MIC HEX0.5~16 pg/ml,
H MICy, #1 MIC,, 43 51 K4 pg/mlFil8 pg/ml, M
NCCLS ##E 2 W, A8 55 43 B 89 NG BBk X R
E 100% W2y ; B T8 A L ARY B M 254 B s
WL AT NG MKW,

2. gyrA 5 parC HFERERMEE R : M 95 skt
R R RELEE T 54 %R#TT gyrA 5 parC EB
FEHY 3, 30t 5 ¥ = AT W 7, 2 R AR AU
RERILE L.

LRFIHEWE S HEBE grA BB, FE
FEHE gyrA WIHBEEBRA 91 M 95 L AEMAIHK
A5 A RB parC A REMSEEL BHENELE
D8, RE parC BRBEEMMAE 1A, HPs
MERBMENTA,ERE L

3. parC RAREHEE NG X HEELY
MIC £ R : parC ERREMN S WHHE 5 NG it
FEHERAAKEE—ENER, ATHRE parC
HEREHEN MIC WEWAN, RINMRATEZ2
Friv i Hoxt B MIC 7 parC EEARRE R
BHZARBELELAER, A ¢ RERHATH
FHE(R2D) MNE2TUFERNFRRYE, B

£l gyA 5 parC ERABEREM A RABEHKEK MIC R

gyrA RAEXR parC ERGHEERFRREMLR SEH MIC ¥ (pg/ml)
(ABERYE) 29Ala  86Asp  87Ser 87%r 88Ser 91Gln HE  RARYE KENVE
A 1 (91-Ser—~Phe, 95-Asp—~>Gly) Asn 2 1~8 2~8
Arg 13 4~32 2~8
Gly 2 8~16 4~8
2 1~4 1~4
B #{ (91-Ser—~Phe,95-Asp—Ala) Pro 1 2 2
5 2~8 1~8
Asn 1le 1 8 4
Arg 5 2~16 1~8
Pro 1 2 2
Gly 1 2 2
9 2~16 2~8"
Asn 1 1 1
C B (91-Ser—>Phe, 95-Asp—>Asn) Asn 3 4~16 4~8
Asn Ile 2 32 16
Arg 3 16~32 8~16
1 2 4
D % (91-Ser—>Phe,92-Ala—>Pro) 1 2 2
E % (91-Ser—>Phe,95-Asp—Asn, Arg 1 16 8

102-Gln—His)

* kb 9 NEMRRE — B EH16 pg/ml, B — N BRE K8 pg/ml, KRAE H2~4 pg/ml
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FERARABEN parC EHEZ AR MIC LT
BERERITFENL, FHELEER MIC 8 LT
BELINE52D parC RELRREFEBEER.B
WEEE parC REHAERBERITEE L

®2  parC BERTHS NG WHEFREHY MIC KX R

rC

WER U W egomio] ¢ P P

RRVE 0 13 0.96 0.76
1 37 1.93 1.02  5.67 0.006

2 4 2.43 1.33

EERVE 0 13 1.07 0.61
1 37 1.41 0.82  1.89 0.160

2 4 1.91 1.04

15 I

20 40 80 AR, ME R 2R AW T2 B B Tk
REIIAIT. B 90 R H B 25 bk LUK, T2 NG
BI B, BEMK NG XHRFY RN 25 %M
1994 £ #92.89% kA F 2002 4£#997.17% ., T
ARBFRF NG HARVENWAHRD L3
100% ., 7RSS M 10 FNTH AR AT 30 £,
HET L, & 24E A R E X WIS WEES YK
PR U0 B A DA SE B Tl R YA 97 K

NG REHREAYHWE AN S5 HE
DNA e EEMIBINFWEE IV 8 gyrA F parC EH
ER—BAH BRI HI 0 B A 5, FR v i TR s 2
¥ X (QRDR)™ . LLAE BB 5T & B 580 345 R 46
B E RN E T EERARFE A H parC EH
QRDR HWBERTFHE R RE gyrA BN
AR RE gyrA BUARTHEKRBLEA R
ERBHERK MICERREZ ., ERKBIEF
B & BN s i R R AN B R, BT Y B R T
HEWMFESNR 4 P BEET oA L
91-Ser>Phe M B XM, Kb S3 thiE A
gyrA £ 95 MEBERB KA, R, k4 gyrA &
EREBHERKEZREABL~2 D parC HREBRD,
M TRARE parC BERTHEKE MICE
BEE, parC BRARTFEE P~ AR
BERYAE,S oA BEREBHAEE, BIMELRA
it s S AR 25 ) NG By 18 MIRBHARB(R
BIERAXEE), UENHRERE gyrA B 12 5
RA, parC 16 MRARA Y 7 JR B 5 F
RRT gyrA BEH—BHHRE, FHI2-Ala>Pro,
102-Gln—>His #1 parC % H #129-Ala—>Pro i) & %
Mk, X HRM MR AME, fTX3MHIHE

TRRIERE RE L4k U RE#E - ER
AT H AL R AR LB MIC WK/, ES R
B BHE B — % KA Bk & B4 HT X B Y &
AF 3 NG Tt e o B 28 25 4 MIC MW . 7] A SOk
I8 B A A AT R R B, U T 2 1 Ak A B
TA R E—E MR ESR

EARRFRPENE—F T parC BER
THEES MICHEXR,E gyA ERREHEM
MEMEMERT parC EEREHBLH MIC th#k
B.XWHE—HHET parC ERHNEERREER
B 5 NG X i 35 25 91 & K F i 25 6

A B R EAMRRERBME KR MIC
HER K, RS EEHE MIC BBk R LA
HAR R B, BT 0, R ER B X 980 e o B 2K 25 e 24 W)
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