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[ Abstract] Objective To analyze antimicrobial resistance of Neisseria gonorrhoeae (NG) to seven antimicrobial agents and the penicillinase—pro—
ducing NG(PPNG)and tetracycline resistantNG(TRNG) in Kunmingfrom2019t02020. Methods One hundred fifty—nine NG strains were isolated and
cultured fromour clinical department. Minimum inhibitory concentration (MIC) ofciprofloxacin, tetracycline, penicillin, azithromycin , spectinomycin,
ceftriaxone, cefixime weredetermined by agar dilution method; B —lactamase was measured by paper iodinequantitative method.Results PPNG and
TRNG accounted for 78.9% and 48.4% of the NG isolatesrespectively, and the proportion of multiple drug-resistant strains was 73.6%.The resistant rate
of ciprofloxacin, tetracycline, penicillin, azithromycin were 100%, 89.9%, 89.3% and14.5% respectively . The sensitivity rate of spectinomycin, ceftri—
axone and cefixime were 100%, 95.6% and 92.5%, respectively. Conclusion Penicillin,tetracycline, ciprofloxacin and azithromycin should not be used
in patients with gonorrhoeae in Kunming, while spectinomycin, ceftriaxone and cefixime can be used as treatment options for gonorrhoeae .The increas—
ing proportion of multi-drug resistant strains suggests that the dynamic changes of drug resistance should be monitored for a long time.

[ Key words ] Neisseria gonorrhoeae; Antimicrobial resistance;Antibiotics

WRIRZS B8 GREBRED S 5 51 Ak, 2Tk
] A DL A PR AL R R 22—, DRI R I AR 28 O
VAT IRER T AT 250 H ™ . AR BAE T
AL T (2019 ~ 2020) 4FE 3 a1 S 159 Btk
BRUA AT B RRXT 7 Rhbi A R A 25 O, R B - N
Mz B K ER B (PPNG)  FILFURL A 5 185 B T DU 3 3k
BRKIE (TRNG) MYUATIE O, 24 Al DX ks 28 R

ST PR .
1 ##FGEE
1.1 #PBE 159 BRIKER B THF (2019 ~ 2020) 4F4E

A AR I 5012 B 8 5 0 Wb PR AR FH T8 73 W)
Kigi B 145 0k, & 14 Bk, 8 (15 ~61) % . BEr
A ARBEEN (2~ 3) cm A5 Y), LR B
HEHON (1 ~2) cm A5 W4, 1515 10 B R 5 77
(24 ~ 48) h & F =Y VK LA J AL SO &
TR 2 e, S Ve TR, —70 CUKFE R 2%

o B2 s 8 MR BE, B R IL &
TG ARGk, iR E A A P AT

TR R (KRR E IR HER A EH
VKW E R LA k@ x> L& WHO f3
WEMEREHERE K. Gy J. Ly Py 49226 I =4
P9 T B 4 il b B AR RER TR GC R (B E
OXOID 2~ F A7), 10% I 25 2 6 2 0l (Rg ad fil
BEYRHE AR,
1.2 i
1.2.1 HlR R SEO0 R AR A AR i B AR 1 5 0
s 3% (18 ~ 20) h, A BEER AR Rk 5 1 & i Ak
10’CFU/ml B & .
1.2.2 MIC 2k H] WHO 78 K Xtk BR 15 fif 24 W5 I
B I A B R R R, ek T R b Rk
SR BE B IRV, B AT LG R R AN R v B, SR TN VD AL
(0.015 ~ 8) mg/L, TUFF % (0.5 ~ 16) mg/L, H %

[4#s HHEAY 2021-03-29 3 i {5 /F & E-mail: yyeli2000@126.com £:4:3i H: =& B L% B H: =& 7 A3
R 7% EET 28 AR R AT R RSB RS AA (L-201613); 75 FE44 K R AR E B0 I R B2 2298 rhut (2019ZF012) s =
A B 5 s e I PR 25 27 0 (Z2X2019-03-02) s 5 B 45 A8 AT A (2018HC005)



318 = RSP 2021 4F 6 A% 43 %5 3 ] Dermatology and Venereology, Jun 2021, Vol. 43, No, 3

# (0.015 ~ 8) mg/L, &8 % (0.03 ~ 8) mg/L,
KW EE R (4~ 128) mg/L, 3k 0 il #3 F1 3k 782 72 5
(0.008 ~ 1) mg/L. B ibkek i Ik 05 = e K E, 7K
R HIZE 50°C, A 10% BGLF4E8 i 2 1. B 0.2ml
£ LR BEAF 19 7 R LA 2 TAE WG A 20ml bk BR B
I FE Al 15 55 38, TR 50 S5 U0 Al . DTGV B 22 s ik
JEE T ) 45 R B S M o FH 2 P 2 8 S 56 A M TR PR B
BEWRER T &M, & 37°C. 5%CO, B85 F 5555 24h
Ja AL LSS, iE R EE K B MIC. L WHO 1 D,
G. J. L. P. 49226 b R AR AVE IG5 25 W S0Pk
J W bR v B WHO P K X 9P BR A1 R 24 1 000 0 o) i 2
(i 1,

1.2.3 PPNG 5 TRNG M %E R H 4% F iR & 76 0 %
PR R 5 7 B — D R e e, IS R B X R 4 )
KL T AR UETE RR, e e AR BRI (LR
iy 28 38 R 0D, B RS 0 T o 4K b, B 37°CIR
A 30min, JE4C L AVE B R S A D E Al B -
DA I e il 2, 6 TC AR AR M B . R FH S IR e Tk
5, 24 P4 3R E MIC = 16mg/L i} ¥ % & TRNG fH
PRk

2 #R

2.1 BAEGETOR SR IF RS 37 H R ER 1R 1)
BEA S9N, BL M R103 1 (145 @ 14),
47.8% I/ BB B A A AE (20 ~29) %, 90.1% K
PUE, 70.4% EAEFEARTT, 35.3% B9 SCALREE 2 &
s, 23.7% IR TN, 94.7% )8 E E R
JRAEFEE A SR ), 84.8% K FETE 7d LLIN,
67.7% W B ETER AT BT R BRI % 2

2.2 WKERTE M 25 Pk & PPNG. TRNG ¥ 458 Fr
A TR R X R L 2R A IR, R R ISk At it A R Sk A6 v
i Tt 24 B8 ke, X BR TR U0 L L DU PR R 3 5 R ) 47 5 R
T 25 B RRS2 90E 159 Bk (100%) 143 £& (89.9%).
142 (89.3%) H123 £k (14.5%). ¥ PPNG K 124
Bk (78.9%), TRNG N 77 ¥k (48.4%). £ 1.

=1 159 GIHBRE 9 BT EUIHI
HMBEFEEE RS (n, %)

BUAZYY  Muskk IREk TZGBR PPNG Ak TRNG Bk
HER 0 17(10.7) 142 (89.3) 124 (78.9)  —
PUFRZE 16 (101>  — 143 (89.9)  — 77 (484)
WRPE 0 0 159 (100D — —
KUFEZE 159 (100) — 0 — —
SAHhFS 152 (95.6) 7 (4.4) — — —
SATEHG 147 (92.5) 12 (7.5) — — —
Fi#7 3R 136 (85.5) — 23(14.5) — —

T — "R AR -

23 ZEmYE K ZEm 258 117 ¥k (73.6%) .,
= 2 R AR, XT RN VD R T A R AN DU IR [R]

it 25 A 106 ¥k (66.7%); DU it 25 B Bk, X3RN
R HER. VUSR5 2 R 250978 14 8
(8.8%). TEWFE 2.

Fz2 159 BRINIKEII S EMZS (n, %)

[FETiES ffif 244

WNVPE + U E + HHR 106 (66.7)
WRVD R + U + a8 % 21 (13.2)
WP E + B8R E + WAaE 15 (9.4)
NP E + MR + MIHER + HER 14 (8.8)
Z 2y 117 (73.6)

3 itig

W AE Ry At B 92 AT B AL e 2 —
P WHO £l 171 2016 45 1 53 [ P 357 38 k9 8 700 J7
i 1, 3 [ 2019 4F 3k 4 25 & o 8.45/10 J1 B
VLA, oA 25 10 T ) B 200 A e € 1 5 [R) 2 A5 T 2
JFORLAY 56 A%, (5 IR BR 1T A0 i 25 M 1 Rk o0 3

ARG, B 2tk 103 2 1, 5
PRGBS Y, ST AF R T Mk e R v T bk, T
JR R L vk B B 2 JE W B AEIR, IR R 2 W12, stk &
SR EH D A AN B A, R R T T2
M R D INORS Of A  E, JF E AL 2 R AR 1Y
Rl o R AR B RAE (20 ~29) &, WPEIRER
NHE, 5 SCHRAE B AL, R & A I T AT Ok S AR
A, PR I E A AR B B AR R R
BB L AR DT RV B, o e A TR B b AT
SRy 5 IOE N8R XoF R P R e R

AW 5T 1 PPNG K H % 78.9%, & T 2013—
2016 4F I 14 1 43.719%7 A1 2016—2018 4F % ¢ Y
38.5%"™, ¥ T R 25 F N 89.3%, A HeVE N iKiRIG 7
259, IF I G 5 HA B — PN R Bl 2R b A 2 5e it
2P

89.9% T B K H DU B4 K it 25 kR, Hrh 48.4% Sy
TRNG, = T 2019 4 77 JH #1 [X 139%™, $ /5% A< #1 X
TRNG B & TAEKFE ", U ECAGEVE A
IR TT R 1 259, FH 250 v 5 Hoth U R R 25245
(INZVEAR OKIEIRESF) 38 Lt 25 1) vl g

20 20 TF fy M s R 28 25 0 3 7 R B i T R
A 10%", ARBF5E & AR TP 2 225 (100%),
52018 4F & #8 (100%) ", 2015—2019 4F Jt
(98.9%) "V BHEAIT , B HA A H X FRIN VD 5L B i B T
24, A] 55 I IR 2R G IRYR It )y ol s T A 25 0 A % o

BT AT B 2R M FE N A T OBk B R 1 1 i
259, (EL R T PR A FH 32, 4 1 4% M BT 2 B 2% 1 25
RIBAE FTF, 2016 4T My X F] A 5 2= it 25 K N
14.79%", 2018—2019 FRFF I IX 78.7%" . AHFFE
ok PR AT R R 25 RN 14.5%, B AN E A1 N koG
BITA -



WSR-S TER 2021 4F 6 H% 43 55 3] Dermatology and Venereology, Jun 2021, Vol. 43, No, 3

it = 319

AHIFFE AR K B K WA Sk A il A 22 Sk 7 v i
i 25 B bk o 1HL S 60 gl 4 A Sk 460 5 i A AR B8R 0 ) Ky
4.4% FN 7.5% , Ho v 3 46 ity b G B5OR FE 9 9P 34K
ST U, Sk A v B IR BCR R T I T £E TR
FE H At b IX 2 % B S A il P it 24 1 Ak U7, DRI I
AV R Bk R XS Sk 6 ph A 1 SRR S BT L T 24 R PR 1)
KRAT. KW RN 259, HNIMLA
i 245 R AR TE S, R R G R A
()RR 5 B B ST 24 TR AR

A 5T H 73.6% K L F i 250k, T 2018 4F AL
HoHIX 36.6%". Hr, 89.3% S =i 25 kK, 8.8%
Sk DU SR TR 245 TR AR 22 ST 24 (s s vy T SN IR K, AT g
5% X B AAT 2808 2R B G, Bl 4%
G DAEFETTINSRYER 297 BLYE , R s 3h 25 W 40 7 24
Yyt 2R

gi I, SmHiA YT KA L P BT B 25 9 2 1 i ibovs
T RMAT I TR . AS M X AR RO K Sk Ak
P S 760 5 i VR SR 0o 18 1 e 245 405 Bl R 2R i 24 %
ThEn, AR TR A M X R R 258, XA
VB DUBRE FIT R 2 I 25 PE T A ™ 5, BN RETE
SR AT 25 o AR Ml X B R i X TR ER B 2
(A I 5 77 Lk T 25 0 B4 2 R AT A TR B 4 < B itk
BREE” B

P

[ 1] World Health Organization.Laboratory diagnosis of sexually trans—
mitted infections,including human immunodeficiency virus[S].World
Health Organization,2013.www.who.int.

[2]Rowley J,Vander H S,Korenromp E,et al.Chlamydia,gonorrhoe—
ae,trichomoniasis and syphilis:global prevalence and incidence esti—
mates[J].2016.Bull World Health Organ,2019,97(8):548-562.

(3] Wems , 32075, 784, 45 .2015-2019 4F oy [ A TR 34 5 5
E 17, AR PR S 2020,53(10):769-773.

[41920605 , Il #3505, 55 . /8 2011-2016 4k i Tk
SR (9], B 5 M0 ,2017,39(4):271-274.

[STEH . ALntii P4 X B 581 (1 A R 2 o 5 491 43 B 0], 5 FH

a4 ,2016,9(3):186-188.
LOTBRMa= , KRR , A1, 2 2008-2016 4F B I TV F 4% 0 AT IR
LR IMT [9]. ST BR 7 ,2018,25(7):805-809.

[71RIPE 246, HOR, 55 . T 70 b DXt b i 2 SR R -L APt
ARG 2 MR [J]. A R R A 2k ,2018,32(9):1052-1056.

(8141, ARHs , B SCTH , 45 .587 MRk BRI 0 5 2 R 45 7 R A F i
MR [J]. BRPER 27242055 ,2019,26(4):210-214.

[OTB/INAR , BEasofi | & 5025 | 45 100 WRIR IR B 7 PRt A R AT 24
PESRMT (1], BRI 52508 ,2020,27(4):237-240.

C10T JEHEAK , SRABAR, 47106 . o 2% B T Tt 245 1k R 437 AT 2
ARZE (1], v g 2 2 3 ,2018,32(12):1400-1403.

[11] Unemo M,Shafer W M.Antimicrobial resistance in Neisseria gonor—
rhoeae in the 21st century:past,evolution,and future[J].Clin Microbiol
Rev,2014,27(3):587-613.

L2142 FE, AN, 5 2018 4 #EH X ks 4% 55 b X i
ARG GERAIHT (1], TR 2020,45(6):627-631.

CI3TMAAE , Bk 2, RIS, 45 2015-2019 4 P b I Hb DX IRk T& it
EGEEAHT (9], BV SRR ,2020,42(3):325-327.

[141RNAR  PRORE e, 45 2016 4F 7 Il DX B 3R BT i 25 145 51
AT (0], P R 2R 4R ,2019,19(8):971-973.

L15] i, i, JEl AR 45 o Ll D 2% B 0 7 Rl 2549
FRYTIES 245175 0 K 231 A= ) 2 R AE 0 A [0, 6 36 B2 2 5 1 IR ,2020,
17(13):1822-1825.

[16]Chen S C,Yin Y P,Dai X Q,et al.First nationwide study regarding
ceftriaxone resistance and molecular epidemiology of Neisseria gon—
orrhoeae in China[J] Antimicrob Chemother,2016,71(1):92-99.

L1740, KRS0 , TI5HE, 45 20062011 4Fi 7 Hb DX Ik R T iR 24 1
WIS (7). b B R R MR 2 2013,27(1):56-57+63.

C1814=ifi , X AL WL RS . iy Bl 182 Ak sk 1 24 Sk i 245 1
BT [37. BT PR 2% ,2016,22(2):155+158.

[19] Bala M,Kakran M,Singh V,et al. Monitoring antimicrobial resistance
in Neisseria gonorrhoeae in selected countries of the WHO South—
East Asia Region between 2009 and 2012:a retrospective analysis[J].
Sex Transm Infect,2013,89(4):28-35.



