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Abstract ; Objective
azithromycin(AZM)-resistance (AZM-R) and decreased susceptibility to ceftriaxone (CROD). Methods
concentration(MIC) of AZM and CRO were determined. AZM-R isolates were detected for mutations in 23S rRNA,mtrR and penA
genes. Genotypes were analyzed by using N. go multi-antigen sequence typing(NG-MAST). Results All total of 485 isolates of N.
go were detected. 77 (15. 9% ) strains were AZM-R(MIC=>1 mg/L), including 33 (6. 8%) isolates of AZM low-level resistant
(AZM-LLR,MIC=1 mg/L) strains and 44 (9. 1%) isolates of AZM middle-level resistant(AZM-MLR,MIC=2 mg/L) strains.
There were more CROD(MIC==0. 125 mg/L) strains in AZM-MLR isolates(43. 2%) , compared with those in AZM-LLR isolates
(18.2% ,P<C0.05). The detected rates of 23S rRNA, mtrR, penA single or combined mutations were without significant differences
between AZM-LLR isolates and AZM-MLR isolates(P>>0. 05). Similar results were found between combined AZM-LLR/CROD i-
solates and combined AZM-MLR/CROD isolates(P>>0. 05). No mutation of A2059G and AZM high-level resistant(AZM-HLR,
MIC=>=256 mg/L) isolate were found. Among 77 AZM-R isolates, 67 sequence types(ST) were identified by NG-MAST, of which

30 types were novel. Most ST were represented by a single isolate. Conclusion AZM-R and CROD isolates, presented in this area,

To analyze the characteristics of genotyping and gene polymorphism of Neisseria gonorrhoeae(N. go) with

The minimum inhibitory

might be deserved continuous surveillance to identify the mechanism of concurrent resistance.
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e 5 B IR R 40 5 bk 485 Bk

1.2 Zfscss AZM 2 s 56 5% F R 0 B 24 4 f sl 56
7 5y 23 (EUCAST) #7555 55 J7 ¥ RbR ot CRO 25 ) 52 56 3R
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WERIH 2% 1 G.J.L.P, ZF AR K AZM-R #ERH
S AZM A B fiit 25 %k (AZM-LLR, MIC=1 mg/L) . AZM i
it 258k ( AZM-MLR, MIC = 2 mg/L) il AZM & B i} 25 tk
(AZM-HLR,MIC=256 mg/L)""7,
1.3 5 FFAm0N  AZM-RKERE DNA $2 R H TIANa-
mp 41 DNA $& ORI (b 5T RAR A J]D 3l 500 & vl B 45 8
YE. 23S rRNA . mtrR 1 penA FEK %725, I} porB F thpB L [A
2 25 VEKE I SR B8 4 Wi 4 I % (PCR) , PCR 4 3 7= ¥y 4t 4L J5
HEAT IR M DR 4 SR W 23S rRNA JE R R
A, mtrR, penA R 7 25 S 5 R0 5C $is PR a2E AT e, I
534 H g B 1) S8 B R R A . SR I IR TR 2 BT 51 4 B i
(NG-MAST) % ik BK B8 43 B9 bk 30F 47 35 5 43 B0, {0 45 proB
(490 bp) .tbpB(390 bp) 7 48 Bt 45 . R A NG-MAST [ 3 %4
W53 BT porB.thpB J ST Jp 3 28 M 4 i Sk 4. R 2 )%
H X A (Clustal X 84 Fl Mega 847 4T AL 23 #7
1.4 Giitssab s SR SPSSI13. 0 344 B 47 B4 b 31 Fn ¢ 1t
AT THECTOR DL BORN A AR L AL IR] HeECR F R O R
By, P<<0.05 NILEZERALITHFE L,
2 % ES
2.1 il g R Al AZM-R WRERE 77 B, &
15.9% 4 45 AZM-LLR Wk Bk 33 #% (5 6. 8%) il AZM-
MLR MERH 44 B (5 9.1%), W# 1. AZM-LLR ¥k Bk 14 fif
253\ 2009 — 2010 4F 1 14. 0% (24/171) FFEH] 2011 — 2013
2. 9% (9/314) (P<C0.05) .1 AZM-MLR 3R 5 it 25 M
2009— 2010 4 By 4. 7% (8/171) F J} & 2011 — 2013 4E (1
11.5%(36/314, P<C0. 05), 2011 —2013 4E# H 7 bR k3R &
MIC>8 mg/L. i 2. 2% (7/314), VLI 1. WEkE 4 B &% F,
CROD W # & 4 R & 22. 3% (108/485), H: & AZM-LLR/
CROD #18. 2% (6/33) s AZM-MLR/CROD B i 43. 2% (19/
44), B3 = T P A WK E B0 AZM-LLR bk #9748 R (P<
0.05), WL 2,

F1 BEE AZIM WEHMRKEDHELY (n/n)]

MIC
AR it
1 mg/L =2 mg/L
2009 19.3(17/88) 4.504/88) 23.9(21/88)
2010 8.4(7/83) 4.8(4/83) 13.3(11/83)
2011 0.9(1/114) 7.9(9/114) 8.8(10/114)
2012 2.0(2/100) 17.0(17/100) 19.0(19/10)
2013 6.0(6/100) 10.0(10/100) 16.0(16/100)
it 6.8(33/485) 9. 1(44/485) 15.9(77/485)

o [J2009-2010
M 2011-2013
304
254
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B/ 154
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© NV 0 b b > N 4 x & ®
i Q'.\q’ NG 4
[N >
MIC (mg/L)

B 1 2009—2010 4£5 2011—2013 &£ AZM-R
WERE MIC 9%

2.2 AZM-R Bk 23S rRNA.mtrR Fl penA 78 7% ¥ il 4%

(1)33 B AZM-LLR #ERE P 8 32 #£[97. 0% (32/33)]
8 4 4> 23S rRNA 557 3k B X Bk V9 87 28 & )5 5, 1
[3.0%(1/33) JEL & 1 A~ — S BE PRI 2848 C2611T, L3 2.
44 Bk AZM-MLR W3R o 46 38 #k[86. 4% (38/44) 18 4=
5,1 #R[2. 2% (1/44)JAZM MIC 3 2 mg/L H & 14
ML S 28 AR C2611T,5 #e[11. 4% (5/44) JAZM MIC 4y
B 4.8.8.8.64 mg/L HALE 4 MEAMEREA C2611T,
W7 M SRR AR C2611T Y CROD ik Bk B (MIC=>
0.125 mg/L), (2)mtrR 8 F 13 bp R EE F 5 (5'-AAA
AAG ACY YYY Y-3') it I 04 0 47 7 R it 2k R A 3R, . AZM-
LLR #BK B 87, 9% (29/33) M AZM-MLR W BR# [95. 5%
U2/4D) TR BER LB 2 R LR IH ¥ B X (P>0.05), W% 2,
mtrR 4 #% X BF A B AL AE 2 bk AZM-LLR/ Sk fi il A% 45 )k
(CROS) # 2 # AZM-MLR/CROS Bt & 1 #% t 4 . AZM-
LLR/CROD }; AZM-MLR/CROD Wt & B # o W A & 1.
A39T/F621, A40D/T86A, T86A/HI05Y, A40D/T86A/
H105Y 5 D79N/T86A/H105Y Bt 4 52 45 {1 £ AZM-MLR
BRIG R TR . (3)77 #k AZM-R WhER B Btk b M A 1
A~ Asp-346 HE#: ) PBP2, LI &% F5041,A510V J% A516G %87%,
LK 13 Bl penA SEARHE R, fU 8 3 Pl o2 AL B8 1 Rl
A501Y/F501V/AS16G/H541N/P552V/1556V, % 2 Ff K
F5041/A501V/A516G/Y554H, % 3 '  A501V/F504L/
A510V/A516G/H541N/1566V, AZM-LLR ¥k B B # penA
FEPH ALV A8.2%) X M5 2% A1 X X (21. 2% ik Ky
. AZM-MLR BRI R penA &R B LAV (18, 204)
X W29, 4% X XT(18. 220X Ky 32, AZM-LLR/CROD #l
AZM-MLR/CROD T4 # 5 A8 B2 M B L L 325 = T 48 12 =
X (P>0.05), AZM-MLR Btk AZM-MLR/CROD B & &
Pk 23S rRNA/mtrR/penA B A 28 A8 15 A0 B LU B 4525 5 TE 40
PR X (P>0.05), L3 2,

®2 AZM-R & CROD R EEEAEERELXE S H ()]

AZM-LLR #ERE (n=33)

AZM-MLR R ER T (n=44)

Gerts 2
SR CROD 3K i J5¥ e CROD 5k i
AZM-R 33(100. 0) 6(18.2) 444(100. 0) 19(43.2)
23S rRNA
Ligachi] 32(97.0) 5(15.2) 438(86. 3) 13(29.5)
C2611Ts 1(3.0) 1(3.0) 41(2.3) 1(2.3)
C2611T 0€0.0) 0€0.0) 45(11. 4) 5(11.4)
mtrR
AR R Ok 29(87.9) 6(18.2) 42(95.5) 19(43.3)
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AZM-LLR #ER 1 (n=33)

AZM-MLR R (n=44)

FEAFYRY
R4 CROD 5k 4 584 CROD R ER
%7!‘"
Lgeceii 2(6.1) 0(0.0) 42(45) 0(0. 0)
A39T 7(21.2) 112, 46(13.6) 4(9. 1)
G45D 8(24.2) 1(3.0) 45(11.3) 2(4.5)
H105Y 16(48.5) 1(3.0) 426(59. 1) 11(25.0)
A40D/T86A/H105Y 0€0.0) 0€0.0) 102.3) 1(2.3)
Hofh 5 42 0€0.0) 0€0.0) 44(9. 1D 1(2.3)
PBP2 285 #iak
e X IV 3(9. D 0(0.0) 44(9. 1) 0€0. 0)
v 6(18.2) 1(3.0) 48(18.2) 3(6.8)
) 2(6. 1) 0€0.0) 42(4.6) 1(2.3)
X 5(15.2) 2(6.1) 413(29. 4) 10(22. 6)
XX 7(21.2) 1(3.0) 18(18.2) 3(6.8)
XXXV 4(12.2) 0€0.0) 46(13.6) 1(2.3)
Bt 1 1(3.0) 0€0.0) 40(0. 0) 0€0.0)
i 2 1(3.0) 1(3.0) 40€0. 0) 0€0. 0)
FiEa 3 0€0.0) 0€0.0) 11(2.3) 0€0. 0)
HoAb =X 4(12.2) 1(3.0) 42(4.6) 1(2.3)
23S rRNA/mtrR/penA %725
WT/A-.H105Y/ X VIl 2(6. 1) 0€0.0) 409. 1) 3(6. 8)
WT/A- HI105Y/V 6(18.2) 1(3.0) 6(13.6) 3(6.8)
WT/A-,H105Y/ X XI 2(6. 1 0€0.0) 6(13.6) 2(4.5)
WT/A-.G45D/ X Xl 4(12. 1) 3(9. 1) 0€0.0) 0€0. 0)
WT/A-,A39T/ X VI 3(9. D 3(9. 1) 5(11.4) 3(6. 8)
C2611T4/A-,H105Y/ X VI 0€0.0) 00. 0) 12(4.5) 2(4.5)
HoAth 16(48.5) 2(6.1) 419(43. 2) 4€9. 1)

1 :C2611Ts ) C2611T M—2 7 S PR 2845 ; C26 11 T Je 7Rk C2611T 23 4 N5 L PR 2 48 #i iz 1y A501Y/F501V/AS16G/H541N/
P552V/1556 V; Hiki= 2 g F504L/A501V/A516G/ Y554 H; Fiki= 3 A501V/F504L/A510V/A516G/H541N/1566V; WT 3% I A4 7

2.3 NG-MAST Fl it 1k # 53 #fr 45 77 ¥k AZM-R ok
i, NG-MAST %2 H 67 #k ST F4I2 8 (29 ¥k AZM-LLR Fi
38 #f AZM-MLR), AZM-LLR 14 ST ¥ 5|2 # ) ST1766
(3 }F).ST1866 (2 #f) Fl ST421(2 #%) H F, AZM-MLR B b
ST 26 %43 4% ST1766 (3 #k).ST6987 (2 #k).ST1055(2 #) .
ST304(2 #k), LA & 1 4% ST 741, B porB % {i; 3 A 822 Fnl
thpB 457 S 156, 3 Atk 2 k. H AR LB — ST JF 5124
B FE ., porB(490 bp) I thpB(390 bp) B 7 51 34 16 44 43 7
EHL PR .29 Bk AZM-LLR #MER T fil 38 ¥k AZM-MLR kR
HAARFK ST FHRM, ZF R EFAFRIT¥E L (P<
0.05),
3 it s

AT LA 2009—2013 4F AZM-R Ik Bk B 25 S SE 56 Fn 4 F
Ao 48 S Oy B AL FEAT RS A0 T . A ERVE B IR X AZM
BT 24 28 4, L MIC 23%4E b FH a3, [ P9 pg 5t B 5 P i X
2008—2009 4F fff 5% 45 S Al /R 4 A) A8 4k #4510 WHO
HEBOMER B i 25 % 7k 8] 5 %0 Bt A 6B IR BB 2 &
200 Bt 5 A E R PR B RE AZM O T
PRAE SR SR R R 2GR . T AR IO R T AR ANE R
Sk AT R T 25 . 280G bR fE A UOCR ST ESCs Rl AZM BE A

BIT MR RS R AZM-R B ESCs #UEPE T b
BRTA Y 19 I7 R A RN AR BE 5 IR AR R AZM-MLR/
CROD Bt & W bk 23 2 %,

BEAE & F AZM-R #1 CROD 3k B %€ 48 1) BF 58 L 23S
rRNA .mtrR F1 penA JEF g8 48 S 3105100 23S rRNA HEH X
BV LIRS TR AR A AT RN 23S rRNA R 5 6T
W25 i AZMD 19 45 45 01, T S 30 25T . A BF AT B OR
23S rRNA %4 C2611T fiy 4 4~ % {7 3% A 2 248 i, 7T LS 3L
AZM-LLR™, A2059GCKBFF B 4ifid) 4 A% S 2 A8 v
Z/ 3 A LI E AZM-HLR; AZM 808 bk £, 75 B — 25 o Sk
[ 2 AR i, T #E 41 % 3 U R R L e 3k 4k B AZM-HLRI A
P AUA 7 Bk AZM-R BRI A & K8 C2611T, R MK
MR E 4 AT AEMEMEE, b 80%, mFinE
RO 3 B O A A [ R B S AR T R Bk
7 Bk AZM-R WRER 4 & 28748 C2611T, Bn i CROD, A HF 5%
FMi 5 AZM-HLR #6152 748 A2059G, murR JEFHJE 5 F
B 4 A5 X1 4 K 28 48 T 5 B MorCDE 3t 58 BB Ul 20 o i 470
W2 i £, MurCDE i H 28 (9 ik 2 ] i 25 48 5 41 B
Xt AZM.ESCs. 75 8 2 . 30 9 10 22 00K 0 3 3% 1 St
AZM-R 43 B mtrR i 8l F 5 — % 4 R kR i 85 %0 .
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{A AZM-R/CROS 5 AZM-R/CROD Bt 4 15 b it e 2 [ 45
FRGI L (P>>0.05) , fF & M6 4 5 CROD w] G813 A 4
SePEM MRS, HI05Y Sy d I 2R — 58 48 (A 4 AZM-
LLR il AZM-MLR 43 B bk P ) 6 58 b 35 22 5 T e vk 2 2
(P>0.05), Ffjlt mtrR B4 RAE AUXTE AZM-MLR 75 #
AR . penA R AR SARGUR MBS £ B ke S it 2
A3 5 ESCs it 245 % YA &7, PBP2 HE % ik N 28 A%
G545S.1312M F1 V316T A F: 3 ESCs Tif 25 1 3 30 . 4 0
SRR % 3 2T Al 0 A0 X ESCs Y it 25 . {5 3% 1
AR R it 5 IR ) At R A L op S RN O R T A
BRFFE 25 Rt WoR . R X . X R X VA & 3 F
CROD bk, % 3 Fhoe 28 5 R & G542S. P551S F (8D
P551L %848, 5 CRO g MIC Jt 45 570 SR % 5 A A6 W)
S B 4 A AT penA FE I E 1] 7 S A4S IR A R L]
5 CRO 1y MICY , G542S.P551S Fl (5) P551L 28 A8 (L £
7E T CROS #l CROD W Bk, Mg R¥EHFN RS R ER,
AZM-R Wtk R AR X X X IV RN AZM-R K
ESCs St RN, ARBEIE P 5o Wi s A iR 2 V.
X VI F X X, HAE AZM-LLR, AZM-MLR # AZM-R/CROD
AR IR BRI F RS T2 L (P>0.05), HZ,
23S rRNA  mtrR I penA B [H %75 H A ] W i Z #6415 3 Fh
B RAT B — b 5 o8 A8 BB A R A B R 7E AZM-MLR 8
AZM-R/CROD It 4 B #k 25 R4 H o

NG-MAST Figt 4k 4% 73 #r 45 2R B, )7 I 3 X 2009 —
2013 SRR BN B & B 2, 1 T AZM Tz i i &
LB PG T HEWT ST 3 51 26 A 2 A5 P I AN 4 7E B0 1 24
WENTH R Z —. AWK ST 75 24, n
ST3356,ST1866.ST1766 Fl ST4313, 5 [ PN 2 L WF 5% % 18 —
B AR R A KA SR R 3 9 26 B, 40 ST470, ST649,
ST3158.ST1704, ST359 Hl ST696, i 46 25 5 & gk iiF 52 5
AZM-R 5, AZM-HLR # 3L,

g LR AZM-R R ER T AN W3 2, U HOR R ih AZM-R/
CROD B4 B Bk o+ 25 1 0 98k Bk 17 245 0 SO 0 L G AT 0
FRE, RS HA G R AR B A T2 T H
1565 T BR A T 25 ML AL O e RYR Y T R R E R A — e W
5 .

&% Lk
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