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L 1.1 SREEEAR RSB RIL 54 %k, 20 00 it U4

AN T b DA DX BE B 12 B VS R K oh g g B
Fro H bt X 16 F, B 13 Kk, i B b X
12 Bk P B b X 13 Bk, T B I 1) 23 Al AL 2004 45 42
2012 4o 41 8 € B 2 B0 6 1 4% T R O K
A5 T ATCC 25922, PRGE 407 1l 4 T bl 5 %
BV 1T G 1 HO8 12, 45y A 5250 5 {5 47 28 ke
1.1.2 FZiH: MH BUE A (JE[E 0XOID) , SS 5
FRHE, XORE B g (b 5B #F) » CAMHT 3 (36 [#
Sensititre) , Iffii R 4 7 40 25 b (55 [ Sensititre) ,

BB 2 W (H AR AR 520 mg/mL & [ il
K ( Merck ) , Tag DNA polymerase ( H Zx
TaKaRa) , Fi ]t A VI B Xba 1 (H A& TaKaRa) ,
PFGE B{Jlg## Seakem gold agarose (3% [E Rockland) .
1.1.3 EZEMHEMSTRMG: 2B MAED %€ X
2305 M R 48 Sensititre Autoreader (3£ [H Sensititre) ,
Jik i 37 B8 ¥k X CHEFMapper PFGE system J H. it &
¥ %, BioRad Quantty One i 1% % 48 (3 [H Bio-
Rad) , & =0 & i 25 0 Wl (4 [E Eppendorf) , Vitek
Densichek vt & 1% (5 K ) BioMerieux) , BioNumerics
6. 01 43 Hr# fF (LL R I AppliedMaths) .
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BETE R o K 0 BT B B BT R PR b 20 7 Bl
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K Sensititre 24 8 73 M 2 G0 %) 16 bk 24T H1 78
FBUR A 53 B 5 45 SR A B i IS TR I IR S B 5 b
1k, Z% 51 45 (Clinical and Laboratory Standards Institute,
CLSD) il 52 FI AR UEREAT o DB B 1) Bt I ~F 10 o B H
3 -5 MBS MBI S CAMHT 437, 45 2K
291 x10°CFU /mL [ 15 8980 H5 1A 2 B2 B 2148 4% 11
BEAS L FORG PR B % B T AL 78 37 °C 1Y
BT E 18 =24 h J5 | Autoreader it . % H
FRY 21 Forefe A 2% A0 45 Sk A B Sk A AR i B R
UN RS INYE DAL R SN EANS SN S (1 i S (LY TN
KA MR Sk ALV T 2 A R R AR R IR K
B R VEAR R VG AR BRI it R R T AR S
B 2 HH AR 2 T I /A e R A L SR VD R B oK
FE.
1.4 TtZ5E EH PCR 42

KK AL B 20 K X 3k 1825 25 Wy it 24 B bk
ff] DNA, Z [ GenBank 1 fiif 25 % X (¥ /¥ 41) B 71 5
Py, PCR 51 W 1o J3 04 44 B 1A Tt 1 S T 24 2k
KIS HG MR G TN 25 36 & . PCR 47
B A5 94 °C 5 min; 94 C 30 s,55 -59 C 30 s,
72 °C 90 5,30 MEI ;72 C 10 min. AN[AE 5 W 1B
KU JEANR] o« PCR 7= 1132 b 38 46 R HE D EAT U

#1 TZ5EE PCR 14354

Table 1. Primers used in PCR amplification of antibiotic resistance genes

Forward primer sequence

Primer Reward primer sequence (5 —37) Reference Size /bp
(5"—37)

blaCTX-M- group GGTTAAAAAATCACTGCGTC TTACAAACCGTCGGTGACGA (5] 873
blaCTX-M-9 group AGAGTGCAACGGATGATG CCAGTTACAGCCCTTCGG (5] 868
blaCTX-M-2/8 /25 group ACCGAGCCSACGCTCAA CCGCTGCCGGTTTTATC This study 221
blaTEM ATGAGTATTCAACATTTCCG CCAATGCTTAATCAGTGAGG (6] 1080
blaOXA ATTAAGCCCTTTACCAAACCA AAGGGTTGGGCGATTTTGCCA (7] 890
blaVIM AGTGGTGAGTATCCGACAG ATGAAAGTGCGTGGAGAC (8] 509
blaNDM GTCTGGCAGCACACTTCCTA TAGTGCTCAGTGTCGGCATC This study 515
Intl ACATGTGATGGCGACGCACGA ATTTCTGTCCTGGCTGGCGA 9] 569
IntI2 CACGGATATGCGACAAAAAGGT GTAGCAAACGAGTGACGAAATG  [9] 789
Class 1 integron variable region ~ TCATGGCTTGTTATGACTGT GTAGGGCTTATTATGCACGC This study variable
Class 2 integron variable region =~ CGGGATCCCGGACGGCATGCACGATTTGTA  GATGCCATCGCAAGTACGAG This study variable
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Table 2. The antibiotic susceptibility results of Shigella sonnei strains

R (No. of strains)

Antibiotics

1(No. of strains)

S (No. of strains)

CAZ 5.56% (3) 16.67% (9)
CRO 37.04% (20) 0% (0)

IPM 0% (0) 0% (0)

NIT 7.41% (4) 0% (0)

PIP 29.63% (16) 27.78% (15)
TE 87.04% (47) 0% (0)

FEP 0% (0) 5.56% (3)
CFP 25.93% (14) 1.85% (1)
CFZ 37.04% (20) 0% (0)

FOX 11.11% (6) 0% (0)

TO 14.81% (8) 33.33% (18)
LEV 0% (0) 0% (0)

GEN 51.85% (28) 0% (0)

TIC 66. 67% (36) 1.85% (1)
TIM 1.85% (1) 18.52% (10)
ATM 20.37% (11) 3.70% (2)
AMP 62.96% (34) 3.70% (2)

C 7.41% (4) 0% (0)

SXT 92.59% (50) 0% (0)

NOR 0% (0) 0% (0)

AK 0% (0) 0% (0)

77.78% (42)
62.96% (34)
100. 00% (54)
92.59% (50)
42.59% (23)
12.96% (7)
94.44% (51)
72.22% (39)
62.96% (34)
88.89% (48)
51.85% (28)
100. 00% (54)
48.15% (26)
31.48% (17)
79.63% (43)
75.93% (41)
33.33% (18)
92.59% (50)
7.41% (4)
100% (54)
100. 00% (54)

iy

CAZ: Ceftazidime, CRO: Ceftriaxone, FEP: Cefepime, CFP: Cefoperazone, CFZ: Cefazolin, FOX: Cefoxitin, IPM: Imipenem, NIT: Nitrofurantoin,
PIP: Piperacillin, AMP: Ampicillin, TIC: Ticarcillin, TE: Tetracycline, TO: Tobramycin, GEN: Gentamicin, AK: Amikacin, ATM: Aztreonam, C:
Chloramphenicol, TIM: Timentin, SXT: Trimethoprim/ sulfamethoxazole, LEV: Levofloxacin, NOR: Norfloxacin.
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The comparison of antibiotic susceptibility results of Shigefla sonnei from different regions
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Figure 1. The comparison of antibiotic susceptibility results of Shigella sonnei from different regions. CAZ: Ceftazidime, CRO: Ceftriaxone,

FEP: Cefepime, CFP: Cefoperazone, CFZ: Cefazolin, FOX: Cefoxitin, IPM: Imipenem, NIT: Nitrofurantoin, PIP: Piperacillin, AMP:

Ampicillin, TIC: Ticarcillin, TE: Tetracycline, TO: Tobramycin, GEN: Gentamicin, AK: Amikacin, ATM: Aztreonam, C: Chloramphenicol,

TIM: Timentin, SXT: Trimethoprim/ sulfamethoxazole, LEV: Levofloxacin, NOR: Norfloxacin.
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FEHBAE 90% LA Lo 2 94% Ff)AHALLJEE , 1X 26 PFGE
BT LN A 4 A KA — IR ERE . P RE T
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T4 BRUCEH B RR 2 AR AL ST RR, 4 BR B RR 4 BR
TR B RR o R AT 6 s BUAH W) 51 M Sk st b AH 7]
MK 430l ARG s LR U T b 5T X B Al
F oy RSRYE T By X ; C A1 D iy Y SR Y& T o FH 3
D<o A2 A B ) HL T PR B0 24 0 R R A ) R 3R
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Table 3. The drug—resistance genes amplification in Shigella sonnei strains

blaCTX
Strain no. Area g PV 2 PN M baoxA DM v T P e
hep59 hep74 MAGroup  -M9 group

25 group
SH12sh043 Henan - - + + + - - - - - —
SH12sh046 Henan + - + + + - - - - — _
2008 2H - 070 Beijing - - + + - - - - CTX-M-79 - -
2011 2H - 061 Beijing + - + + - - - - - CTXM -14 -
2011 2H - 147 Beijing + - + + - - - - - CTXM -14 -
2012 2H -050 Beijing - - + - + - - - - — _
1913 Beijing - - + + - - - - - - _
1935 Beijing - - + + + - - - - CTX-M - 14 -
1984 Beijing - - - - - _ _ _ _ _ _
XiangTong Beijing - - + + + - - - - - -
SH11Sh214 Shanghai  + - + + + - - - CTXM -15 - -
SH11Sh285 Shanghai  + - + + - - - - CTXM-15 - -
SH11Sh290 Shanghai - - + + + - - - - CTXM -14 -
SH11Sh090 Shanghai  + - + + + - - - CTXM-15 - -
SH11Sh128 Shanghai - - + + + - - - CTXM-15 - -
SH12sh270 Shanghai - - + + + - - - - CTXM -14 -
SH12sh199 Shanghai  + - + + + - - - CTXM-79 - -
SH12sh164 Shanghai  + - + + + - - - - CTXM -14 -
230714 Shenyang - - + + + - - - - - -
231101 Shenyang - - + + + - - - CTXM -15 - -

b X4 A AN [ 308 PO R 24 11 PR 5 ELVRT g Rk ORE DA E 3

3 e R YIRS [F) X R R IR 2 B 2

T30 4 e b R A R T R R 4 R R
{511 F 45 M 15X 5 26 9 8 ok 3 TR 0 AS T X A
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i EG A AR [ 0 X 5 Y A B R R 1 24 A R, T
DL T 4 ALK F 5 A A5 50 B 06F DY B 25 R 4 4 s
I /BB PR 5, PG b 339 47 7 AR 6 BT 25 .
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PG 41% T 25 R T A BTN . TN R B A [ H
DX P T 0T AL ) 0 74 32 0 T 24155 100 A 2 M T oy 2%
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T 24 5 0 BT -5 0 A 5 5 3 4 X R ke
X Sk FRL 2K 25 AT 24 R 5 6k T R 7 76 b Sk At DR
W 2 A7 75 2 R MG 3 2802, db st il Ik B
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R s U A 2K 25 00 0 v B RURR . X T gl T
BTS00 T PR, 1 -5 % 4 LT
oy B 5 T R K 25 el T O T TR
T AR L E T A T 7E AR £ [ K K LR B
e SUREAE S 4 25T HE B T AR Sk Al
T 22 K 25 1 5 2%, /b T TR R e 2 24 0 £
P L2, R AR T 25 PR P A L% R, 7E IR T
N T Y5 53 AR PR R I 5 S g s A e, T
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Figure 2. PFGE profiles and antibiotic susceptibility results of 54 Shigella sonnei strains.
DAHE 75 A0 FH ns 445 I 2% 25 ), R A5 L B RS B & 2 K P B A Y, AR 925 P R I B bl TEM,
TEH . blaVIM, blaOXA , blaNDM- , blaCTX & K 3 n] DL i@
B B TR T 24 P n) DL TR B S T BRI B e B A 2 SR 8 i R R AR SR 25 )
KL DR B 85 W] 8% Byt AL 0 1) A 3 A7 A AN [ A i 251 o BbAh, #5 7 L & RG22 [P
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Antibioticsresistance and pulsed-field gel electrophoresis
patterns of Shigella sonnei from different regions
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Xiaoxia Yang”, Yuhong Ren , Hongbin Song
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*Institute of Disease Control and Prevention, Academy of Military Medical Sciences, Beijing 100071, China

Abstract: [Objective] To understand the epidemic tendency and antibiotics—resistance among Shigella sonnei isolates
collected from different regions by antibiotic susceptibility testing, PCR amplification of the resistance genes and
genotyping. [Methods] The susceptibilities to 21 antibiotics of 54 S. sonnei strains were determined by broth
microdilution using a 96-well microtiter plate. The amplification of resistance genes was performed by PCR. Pulsed field
gel electrophoresis genotyping method was applied to analyze their genetic relationships, and BioNumerics software was
used to analyze the PFGE patterns. [Results] All tested S. sonnei strains were resistant to Trimethoprim/
Sulfamethoxazole, Tetracycline, Ticarcillin, Ampicillin and Gentamicin, whereas sensitive to Imipenem, Cefepime,
Levofloxacin, Norfloxacin and Amikacin. A total of 7 different antibiotic resistance genes including blaTEM, blaCTX and
intl were identified in the multidrug—resistant S. sonneis strains. PFGE patterns of all the isolates showed a high genetic
homology. [Conclusion] It is of great importance to strengthen the surveillance of S. sonnei from different regions in order
to reduce the prevalence of multidrug—resistant strains.
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