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[ =] 86 FIPKSREIIHEY ERZPLH . 5k MIEKS 21020k M ERE, HTAEIRE, WARBRANDRR
ElE, BAMERMN (PCR) ¥ igyrAflparCEE H E:, PCRI=MMESEHSR L IkYE (SSCP) STkl Hokze4E, Xt PCR
FYEHENY. &R FRUDEWZHKGE72.5%, SUSE TR 420.6%, SUBBK56.9%. SURE N RRNIIRUERE N
éng/mg, U T BB IR 254 294 3ng/mg#10.6ng/mg. SSCP4HHTE R SUSE T MRk 25 SR AR tEgyrA SR, BT
BREA GyrASEOI B HER (Ser—Phe) #1950 (Asp—Asn) IUEZRAHEN, {AMIC=0.5u g/mI I H Bk A FFFEparCE N SR
A, BRI F R AParCHE ST E B (Ser— Arg)f1104{, (Cys— Tyr) BEZFEHMN. 24 EH AL (gyrAflparC) B
AR ZS LR R MEREN R EWZGHEENH, DNAREBEXRRE TEEARL, paCERRE SR EKFHEGH
X

[5iA1 WEREE; gyrA; parC, R EHESH
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Study on the mechanisms of resistance to ciprofloxacin in Neisseria gonorrhoea
GUQ Guanghui, et al
(Department of Microbiology, Chongqing Medical University )

[ Abstract } Objective : To explore mechanisms of resistance to ciprofloxacin in Neisseria gonorrhoea(NG).
Methods : A total of 102 isolates were collected, antibiotic susceptibility tests performed ,accumulation of
ciprofloxacin in isolates of NG was determined and gyrA and parC gene were amplified by PCR. The PCR
products were assayed by SSCP. The PCR product which had the most common mutation was directly sequenced.
Results: 72.5% were resistant to ciprofloxacin, 20.6% showed reduced susceptibility, 6.9% were susceptible and
average accumulation of ciprofloxacin in the susceptible isolates was about 6ng/mg. However, in reduced-
susceptiblity and rsistance isolates it was about 3ng/mg and 0.6ng/mg respectively. SSCP profiles revealed that the
point mutations in gyrA gene occurred in all of isolates of reduced susceptibility and resistance, mutations (Ser-91
— Phe, Asp-95 — Asn) were most common, but the mutation points in parC gene only existed in the isolates which
showed MIC 0.5 u g/ml. Double-point mutations(Ser-87 — Arg, Cys-104 — Tyr) were most common. Conclusion: T
he mechanisms of resistance to ciprofloxacin in NG were mainly involved in alteration of target molecules(GyrA
and ParC) and resistance of membrane, and DNA gyrase was the main target molecule of ciprofloxacin, while the
mutations in ParC were associated with high-level resistance to Ciprofloxacin quionolone.
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H 31N 5-CGCGGATGCACGAGCTGAAAAA-3,
T#51¥4: S-ATTTCGGTATAGCGATGCTG-3', ParCE
A k#5353 ¥ ~ 5-AAGCCGCGTGAAATCGGCGCGC-3', F
¥s |4 5-GTCGCCGTCGCGCGAACCGAA-3', &IE I
AT SR, Taq§. ANTP, DNA Markig) 8§ L#4 T,
DNARZ R . PCRF=HA{L iAW Promegaid], HE
R E B RAL B

13 #H#ike

RAEISHRE, REWHORSIRE |, WEREA IR
MY EMIC > | p g/mlgizh, MIC50.06 ~ 0.5 y g/ml iRk
#TFHE, MIC<0.03 p g/ml3gdgk,

1.4 PCRY ¥ gyrAfoparC & B 69 H i 83 & 85 & £ &
(QRDR)

RIUEEDNA, PCRY Wy ¥ STRRIEAT -

1.5 Baef 5 AN (SSCP) “Hit

ZEPCR7=yeh i A B B RE9S CAE #EOmingg,  ME10%3R 7S
W, WRMERE, NEER, SRR
R AR,

1.6 DNA® &

BbE99001 ( SgyrAlySSCP itk 57 B B L H 37 4
A EIbK) HeyrAIPCRF=Y) R Bi#k99002 ( HparCiySSCP
i B B L S M BBk ) (9parCHPCR=Y) £
SR AL, ZEABI3T7E SRR _E R,

L7 fmi A AR SR E Y 2 SR 4RI

BTHRRY BRA B EEROLNEE, IO
B W ETHEA T ERURE . 2 LBk T e R R B
IR 26 R TR 2 BROO B PO R YD E RBIOVRE, MR TR N
280nm, %&HEE465nm,

2 5 R

21 BHEKE

102 ERE H, BURMR 56.9%, B TR
B 5 H20.6%, ZGHE 572.5%.
2.2 PCR

PRI WM ERER) gyr AR parCE [ #5551 43
B B4 24225bp A1 162bpAg DNA Bz .
2.3 SSCP4#7

SRR, eyrARHSSCPEIEERTA
BB FEeyrAB R ARE, A ARE

MIC > 0.5fgsikk, FHAOFPHRAERR, DAIVEE
H .
24 DNARA

ZRF 2R, GyrABRHE LI SRBREIMIE
HBR (Ser—Phe) FNIS{HIEEER(ASp—~ Asn)I ki
A5, ParCHRHE WA SR RFITAERR (Ser—
Arg)F1044 FEBR (Cys— Tyr) BIXNHAREH W,
25 EHRARXRFHTERMARE

FTA RN Y ERBRIESmin kB P4, )
BART R EEong/mgiR B,  BUSME T RE RN
T 2R H 17271 1/10, #5249 3ng/mg#10.6ng/mgHA
BALTHURE (P<0.05) .

3 4 i

WRYE RN, BEPIER, EERERRK
FRT R ERNIETT. B 0REEE. FgE
M. KBRS E A=A HRY ERNT
i, MAEEFGLASNE, HEEEZHBEE. T
REREFHBXHUKRETTRPENHASHY
TZE, THZAERIKT2.5%, MIC > 8 KT 24 Bk &
39.2%, HE R IRIE82.56% 1 T 2 R B,
Tanaka%:" i3 58 H A< 19934F ~ 19984E i} 25 38 M 6.6%
EF3|24.4%, EHARFY B AEBIENIBIT S
HW—2#Y . AENHRYEMSaRaaERl] N
K, MEREXRBBEMNS. DNAEERE (H214
gyrATF B2 gy BN EARK, HHFIFW
i) FEISRAAEEIV (@240 parClL Ef124-parEiE
HAR) REERAYIERNBRA, HEXHER
BERI R R & 4 S ZRAE, O] BBRS WA 40 B KT E pEER S 25
YRR . BRI A RS B BURAISSCPR AR
BI 3T & B AT A 55 B BR AR TogyrA Fll parC & [H 1) = 8
Ap, ARSUBARERFFEAERYrA RRAE, TparCEH SR
AEETMIC>0.05 ug/mIEHE. ML KB6
FrgyrA SRR f6FparCH R A HKE, X HRAE
HISSCPEISH B NS G XA RN SITTE
Rfi. E5NE % HGyrAZe2E BT B gyrA E AR B
A: (1) Ser-91 - Phe, Tyr, Cys; (2) Asp-95 -
Gly, Asp; (3) Ala-75-Ser; (4) Ala-84 —Pro. ParC

EKA, PANREFEHER. PACERSAREMNNFET HERTFEWPaCEERMEIL: (1)Ser-87-1le,
1 L02BEHERB MR ) EMICHSELR
MIC < 0.03 0.06 0.125 0.25 0.5 1 2 4 8 16
[EL7 % 7 2 7 8 4 8 14 16 16 20

(F#F3497)
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=1 167452 RiF4EE MIETSCFAEMES R (Xts)

ERE () P51 Bil% X+s5 (U/ml)
| 240 5228 +5.18"
21~40
5°e 180 5229+ 5.19*
B 621 5223 +5.15"
41 ~ 60
e 139 52.28 +5.18*
] 399 52.3+5.16"
61~ 80
4 95 5233 +5.13*
B 1260 5231 +5.13
&rit
A4 414 5229 +5.18

T HHEEEP>0.05; “HERBHLEP>0.05
3 1 it

Xt 16745 {8 R & 247 TSGFRE M, #2648 IE
BHEMY (5231+5.13) Uml, HhH 66 H
P, HPFHMERE R AN3.5% . KGR EH, EEA
BEPHTSGFEBAEFER . HIARIMAZEZSR.

FETSGF Ry 2 i Rl B o fig TAST, ALT, GLU,
TC, TG% I BMKE . 45R KAV FFeErA 166 H

e, WHE3IFASTHALTHE, S5HTC, TG, GLU
W, THHERFYIERY. MAEEATSGFaTIEH
ZEHAFEIHASTH ALTH S4B TC, TGHIE .
M, FATIA A BB 4 1 F8 38 AT 5 A M 7 TSGF 3
He MXF—IdHEHREESEFERELELEKSR
X, EFAEHE—ZHIMEF 7

TSGF gy #& M 7E B R AR & & AN BERY I g 0
KBRS HANE. &EHMATFERTHT M
RE W, LLRE|RIIETRER.
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Arg;, (2) Glu-91 - Gly, Lys; (3)Arg-116 - Leu,
His; (4) Gly-85—Cys; (5) Asp-86—Asn; (6) Ser-88
— Pro. FATHFH EbRE parCREL BB Ser-87
- ArgFfICys-104 - Tyri 245, Cys— 104 - Tyr&
AT R DL IRAE . XU R AR H T A = 2K Y i
7. ESCA KHeyrBRE AR
AspAl9—~Asn, SMEKFRIZEA X . MK EZFparE
BERRZ. AWMU T EEEARENTRN
UEREH BT HRE, B 2R TRANE,
T 30K BV AL 259 w0 B REDIL ) TR 25 2 9 Bk X
HRAYEMAM S —BERFERE, BN EEaEH
R S U FTEAE EBMER R . TR
01 4] 4% 1R B S B T T SR AL O P R SR BHA T A 3R
R YRS 5HMNEEABUEMFE LIRS
X, WREWMZHEE R IMEEOBUEMAFEE
MIMERG MR HE— L5
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