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[ Abstract ] Objective To analyze the molecular characteristics of bacillary dysentery epidemic and the
antibiotic resistance mechanisms of plasmid mediated quinolones in Shenzhen. Methods Clinical specimens
were collected in 18 hospitals in Shenzhen form January 2010 to Febuary 2014 and isolation cultivation and
serotype identification were applied. The plasmid mediated main type of quinolones genes were detected by
PCR. Minimal inhibitory concentration (MIC) was tested by Agar dilution method. Transcojugants genotype
and drug resistance were tested by joint transfer experiment. Results Serological distribution: during all 126
strains of Shigella, there were 108 (87.51%) strains of Shigella flexneri and 16 (12.70%) strains of Shigella
sonnei. The superiority serotype of shigella flexneri was serum [V-C, with 42 strains counted for 38.89%.
Commonly used antimicrobial susceptibility situation analysis: the sensitivity of Shigella flexneri to NAl, FEP
and GM were significantly lower than that of Shigella sonnei, while the sensitivity of Shigella flexneri to LEV,
GIP, NOR, CAZ and AMC were significantly higher than that of Shigella sonnei (P all < 0.05). Amplification
results and sequence analysis: 3 (2.38%) cases with qnr genes, 4 cases with aac6’ genes, and 1 case with qepA

genes were checked out in 126 strains Shigella. Minimum inhibitory concentration: compared with receptor
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bacteria, the MIC of transconjugants on NAL, GIP, LEV, NOR, GM were improved by 2-32 times.

Conclusions The main types of Shigella infection in Shenzhen are Shigella flexneri and Shigella sonnei.

The superiority serotype of shigella flexneri is [V-C. Target gene mutation is the main cause of quinolones

resistance. The quinolones resistance of different types of shigella varies significantly.

[ Key words] Bacillary dysentery; Shigella; Plasmid mediated; Quinolones; Drug-resistance

S A PR 92 g 2 TR 7 B 1) i S IR G MR
—, EEREFITL6SMLHEE, HEZENSHUT
JUE . K EEERI IR 15 5 Rk s ,
A RS 4 i B RY . B A  MER
PR IR, HAR 281 58 T B 5R 55 PE L EUR
P RIREPETEBRREZ VRA, R EP K
e NS YE . MEIRIHE MR MR IT R
TR E IR, R IR 2 Bt 245
2, BT R F) BV B i 24 T T e A
RLA W BT 25U 70 A, T2 2 FURL B qnrd
Bl ANHESR L K qep A UKL AT B S B 1 LBt
Bl 55 Faac (67 ) Vo AWFFH20124E5 H &
2014455 R INTH AN [F B2 Be WS SE IR VS 63 S bR A
Iy 126K BB BEAT R, SR 3R A e 20U
M. (polymerase chain reaction, PCR) 5 yZ:4& | 5 $iL
S 25T #3E [Rlqnr. qepAfllaac (67 ) , DL
TR BB B IRAT 70 T HFFAE LA AN FURLA T T 1)
WV R 2L, OB AT

BEREFE

—. ME

1. BEfk: BRI I8 K EFE20104E1 H &
201442 F I R bR A v 4 B85 (1) 126 4% 36558 11 & 1
Fko %52 K MicroScan Walk A Way-404: H 3l
AW AT A, AR B AR K W 3% A B AT CC25922
W E RN e RAS 36 A o0y o 2B SEI K 73R 75 T
J53Az. aac (6" ) . qepA. Qnr3E K H P Xt BE A
EH IR YN T I PR A 56 H O PR AT

2. XA HAMEREFRAWA LR EL
Hls MK E . RS A AT R G E A
MRS #2 A @ API. ATBRIVITEK-2R%0; 2585050 by
KHIWHONET 5.0% M7 rdk i AR &L LW B
fE%EHettich A w]; RPN E Bl REERHA R
Al AEE M AER I B 5 E Oxiod A A ikt iy
HL ¥k A3 EBIO-RAD/A ®] (CHEF-Mapper) ;
HH, 28 £ L VKA v 3% [E Pharmacia/y 7] Phastsystem i ;

EEIRE B Z 88N b i R e /3 W Tanon GIS-20002

3R FEYLENE. SSEUE I E BN KA
AV RFAER AR BGOSR . MHBRIEH
FEEOxiodA ] ; ER L W LS H 7%k KiEAE
WZNA R AR s ZE0E IR H 55 H Sigma A\l /2
AHRVE. FAVE., #ERPE. SR A, %k
fafhng . kAT . WREEE R . B 5P ARORT R K
it 2 350 e L 24 AR A ) O R T

=\ Hik

1. W B S E: R EH FHIRK M AE bR
A, RLGEMTSSHMERI (MAC) TR
b, BMCEWEAE, 437 CHiIR24hE, Pk
T BE VR, R T S IRUBE R IR B
- M- IR B 7R L, 35 CHEFR24 h, FFEEWE
B HEH DR S e 5 g A .

2. PUEH IV BURPE RS . R A BEAR £ LR R
KM AR (MIC) |, ARE I R 5246 ikl
WEFCHT (CLSD 2009 bRAE A T4 5 3 s L

3. B DNABLHR ) 2% - i Joh 38 VA 4 LA i
DNA, ik % Bl T 75 E 5w B a2 ~31,
IIANTC B ZE7K200 pl, 7310 minf5 g4 47,
3000 r/minf 0215 min, B F3EHRAE T —20 °C.,

4. 51MFH): S IXIHHEED . CavacoZE! 3L
BRTT R TES1 ), K Primer Premier 5.080 &1t
aac (6’ ) . gepA. Qnr B4FIQnr A&+, H i
A TAY TRRARAF A K.

5. PCRY I8 751 /3 Hr: PCRI M 2541 L&
Vo SR FH B B W 468 A KA I - 7B A R B0 5%
TBE. 50 ml, JIAO0.5 gEifigbiny, #2515k
W, Wh/KIE30 min, SEARVEMREAEIZ60 C, I
0.1%JR4k Z 5 VE W ZE0.5 mg/ml, 3 N\ HIfRetE Ao,
30~60 min#t/ 78 e, HN0.5 TBEHLIKAEH,
W HLS pl PCRIZN P4, 100 VEE K30 min, %
B A% 245 (Tanon GIS-2020) WiEL45 L,

PCR™HINFF 5 3 #r: BT PCRY 1 FH M 7= 1)
B Bz A RHCE IR A R, W r 45 R
I BLASTFE 5 GenBank & B8 btk 14 33047 LS 404


http://old.med.wanfangdata.com.cn/KeyWords/Info_KWD.aspx?KWDS=Bacillary+dysentery

rh ARSI FIG R IR Y 2 5B TRR) 20164E6 H 45105 45339) Chin J Exp Clin Infect Dis (Electronic Edition), June 2016, Vol.10, No.3

o 287 -

6. A HR S BRI SR T LD,
ArveloZB ek gk, UKImIRA HIS3AZ NS
SEUG ARG, XTPCRFH B bRdE T #5925, S12
Aac (6 ) . S21 qnpA. S69 qnrAlf KKk, &
B ARONLBE R AR (B % 89200 mg/L+2 %
PEMR32 mg/L) , AT NLBEE IR A K/
WY&, SRR3R . SR FH B R R I S 6 v
WAV B ARIN B IRE (MIC) o ¥ 3=
DNA 743 #7 -

=, Giiteab e

K SPSS 16.0% 80 B4 14T St vh-2 7 #r
BB MG A AR K E B 54 KB )
PR 29 2 U DL AR T B BRI (nD) B
E (%) Ron, RARHRE, SACHHKES
THERASHBERR, P < 0.05hEREAF
Gt e o

126k E D, BIKEHEI088, &
85.71%, Horr T AMERI8Kk (7.41%) , [ BILJE

B3Rk (2.78%) , 1 SITAIMERKE (16.67%) ,
IBIMER 168k (14.81%) , IVAILIE R 118
(10.19%) , IVBIMERISKE (7.41%) , IVCILiE
U428k (38.89%) , XULiERI2HE (1.85%) . K
EWHE 6K, 512.70%, #fKEWBE2E, &

1.59%.

L RIREVHE S KB E AP
Y25 E L

T AHIE 70 A AN 2 SRR B QBB B, R A
X A P A6 B T 5 e TR B TR 24 B O AT LG
o SiREY], 10FHHPIEAM T, B IREHE
XPZEMERR . SRAUMENG . PROKEF R BURIE IR T R I
KW, EARYDE. MRV E. HRPDE. ki
g . PR ARBURME S = TR IRERE, ZREA
Hoiit#m Y (P <005, <001 ; TREWH
5 TR B TR 6 P i 5% i Rk 1 45109 100.00%, - Ui
2,

= PMQRAHICHEEHF I 45 5 7515 B

1264k &5 @, BITPCRY G, 5 Hi3Fkqnr
FER, KR N2.38%, HA 1k qniB4%&E A,
2PRE M qnrS2 B[], KA HiqnrA, K H4Fkaac6’

" BB PRI T e v R S 24 3 (R 5

BKIRE (T

514K 515 ST () P Cbp)
, F: TTGCGATGCTCTATGAGTGG
aac (67 R: CTCGAATGGCCTGGCGTGTTT 33 60 580
F: CGTGTTGCTGGAGTTCTTC
qepA R: CTGCAGGTACTGCGTCATG 35 60 405
F: ATCACCACCCGCACCT
Qnr B4 R: TCTAAATCGCCCAGTTCC 50 60 242
F: TCGGCAAAGGTCAGGTCACAGC
Qor A R: GCAAGAGGATTTCTCACGCCAGGAT 48 60 480
2 RIKEWHE S5 KSR EAE HPTE WA
N RIREBE (n=108) KRINERHE (n=16) ,
PUEZ) —— - —— et PfH
UKL BURR (%) TRUBIREL BURR (%)
ZEERR 13 12.04 7 43.75 10.361 < 0.01
TERD R 108 100.00 11 68.75 35.168 < 0.01
7N 97 89.81 7 43.75 21.859 < 0.01
R 108 100.00 7 43.75 65.504 < 0.01
SR 107 99.07 7 43.75 57.528 < 0.01
Skt 104 96.30 6 37.50 42.409 <001
Sk Huntt fi 13 12.04 8 50.00 11.706 < 0.01
T R 108 100.00 16 100.00 — —
B 5 76 b 108 100.00 14 87.50 6.975 < 0.05
IRKEER 6 5.56 12 75.00 48.706 < 0.01

e =7 RO TEAMREE



288 o FRARSZIG I PRI G 24 5 (HLTAR) 20164E6 B 25103 2533 Chin J Exp Clin Infect Dis (Electronic Edition), June 2016, Vol.10, No.3

BN, K H R N3.17%; A 1fkqep AL,
H0.78%.

L I N I N RS 7 ae Y Lk AN PATE )
SRR R FE 53 7

AR IR A HIS3AZNZ KRB, 3PkS12 Aac
(6”7 ) . S21 qnpA. S69qnr NIEEKE, #ETH
AR, WEEERR . ARV A, AEHEID A,
TR B PR B RSP0 245 4 S A4 B IR i 42
m2~320%, 1ENER3.

o

Y1 T PR B MR A R S S T A R R ) R
PR, BRI S0, 3 TR I
et s (w362, Ll PR 2 EUREIR A TS
SRR NG . R I RO A . B S E EIR
BRI A G REIE, 58520 A R & A
e EAEORE R R ERE S RKE
WEAE, SRS sRE xR, REAERK
EWELHT5.5%, RREWEL H24.4%",
AR X AN [R] R R] 7 BT R A R AR 3 A 2R A A
FEZE S, /NI M S3 Mk B H P ESBLs
FEEM P, RIKEEE NI (71.70%) , 1

EWHE NS (28.30%) , HAFEFEMREH
B M L PESBLs A A th G 2 bk . 42 okl

IR 56 3164 ALK TREA I . Ao S B
S5 ITH219% (0.39%) , EWHE 5011

B NN0.27%F10.12% . ASHF 5T 1264k 50
h, WKEWELI08FE (87.51%) , REKEWH
16Fk (12.70%) , #HREFE2HK (1.59%) .
HpmKRERERAME NIV Ciligi42
Pk (38.89%) , k44 I AIfLIE A 18k
(16.67%) , IIBIERITI68k (14.81%) .
B A B TR ()RS, RN T 40 B8 1 R R S R R S

ut

A KA T AT .

B P 2590 7 A i 2 1 o P A I
PRAJF 5T BT AIE S, 6F W i JR b Bt B 24 40 Tt 245 A1, 1)
ATRE S QRN T R AR T e 1
S U A R A 5 1 v S T i 25 AL
Z R FIEREqnriE K. AAC (67 )
FW . qepAFERM, qnrIE [H 35 EE R g 6D 4R 30
DNAJiE %8 bqnrig [, 1 #0 H DN AJiE 4% fig i
P, B4 B X v R 2R 2 2450 AR 5T oy
B 126K E BT A H 3k qne R K] (2.38%)
HhBa T 520 LR, 280 IR i R0 B ik i
(MIC) M2 mg/L¥M%8 mg/L, #mqnrdt KK
AELENe 5 020 i 25 M4 e o

AAC (6" ) -Tb-crEPR NS ST LA FE R
A rpph, HA P ALTREE KA T RAE, BRI R A
FOREEIA EEIER “NH” , SEAREEEP, K
W 5Tk tHaace” FL4bk (3.17%) , H5ZAkEHLL, #%
HTFNARLE. EARDE. R ERIME
WEI RN, $7Raac6’ -Ib-criERl K & E Rk
IR FR VA TS 25 PR U

TRV qep A H R R VR, HLE
D] 2 5 2 1 ol 2 2 3 e A HE T 3035 5 4 A 0T e v
W2 7= E i 25202 R, A HqepAJE A
1% (0.78%) . 52MEEAMEL, & 1XiEHEYD
B LD R A TR U R 255 24 ) s AT T AR
B2, FoRqep AR H RENS T v T I 2K
TR

TR, RN E R GRA LUARE K

TREESRRENRENE, Ho @ RE RS MW
TEROYIVCILIE PR, FEIE R SR AR 2 3 B i e 2

LTS 245 0 22 R IR, AN [ SR 2R R T o v A A K
MR 25 MEZE AR, PRI N 3 BU bR 24590 1Y
EHEMA, SR 2 PERTIN, Dy BB AN T R
HIFAT RS

=3 IUAR. AR SRS T 6 M 2RI EIKE (ug/mb

I AR J53Az BET

B 25

S12 aac (67) S21 qepA S69 qnr J53Az T12 aac (6”) T21 qepA T69 qnr
ZENETR > 256 > 256 > 256 2 4 4 8
EINS 2 > 32 16 < 0.0625 0.50 0.25 0.50
FERI R 1 16 16 < 0.125 2 1 0.5
R E 8 > 128 32 <0.25 0.25 0.50 1
N5 > 128 > 128 128 1 16 16 8
Didizseaes] <025 <025 <025 <025 <025 <025 <025




rh ARSI FIG R IR Y 2 5B TRR) 20164E6 H 45105 45339) Chin J Exp Clin Infect Dis (Electronic Edition), June 2016, Vol.10, No.3 e 280 .

2 £ X W
EWITE. BB R G LTI RIG T A R BBk AR[D]. e
7k 4,2012,30(2):65-66.
Vien Ie TM, Minh NN, Thuong TC, et al. The co-selection of
fluoroquinolone resistance genes in the gut flora of Vietnamese
children[J]. PLoS One,2012,7(8):e42919.
HNE, b, BRALAE, S5 KYD HU X AR A 7550 B A 245 1 e 3 7 5
BRI, Fh iRz ] 2% 15,2014,14(10):596-600.
Clinical and Laboratory Standards Institute. Performance standards
for antimicrobial susceptibility testing: Ninteenth informational
supplement (M100-S19) [S]. Wayne,PA,2009.
XU, VRS, BHALSE, S PR 23 55 A5 B R UL A 25 P v A 2
LGRERI AN D). T A% Qe 24 75,2011,29(9):524-528.
Cavaco LM, Hasman H, Xia S, et al. A novel gene conferring
transferable quinolone resistance in Salmonella enterica serovar
Kentucky and Bovismorbificans strains of human origin[J]. Antimicrob
Agents Chemother,2009,53:603-608.
JASE, 2500, ISToF, . 2R O G E R A R 24 P AT
F[I]. TR PE e e 24 76,2013,23(10):2432-2344, 2436.
Arvelo W, Hinkle CJ, Nguyen TA, et al. Transmission risk factors
and treatment of pediatric shigellosis during a large daycare
center-associated outbreak of multidrug resistant Shigella sonnei:
implications for the management of shigellosis outbreaks among
children [J]. Pediatr Infect Dis J,2009,28(11):976-980.
HKEE, WRA, TKAE. 5. 2010-20 144 135 1 76 4 b W RE A K2 i
2tk [0]. AT B2 5,2016,43(5):896-899.
FHFHF. S 5GP CRAR 7] e A I AN B30 171 B8 A 35 6 1 45
AT, AT 22 2,2013,40(12):2323-2325.
L, W, B R, S 2010 E N R T RN S B &
T 255 R AR I [J]. PR G 4 36,2014,32(10):577-581.
F5/NH, Uik, BT, 5. 2007-20134F 51124 B I 2> B kA )
AR PR R I 3 (9], BAR T 257, 2015,42(21):3935-3938.
SR, AR, SO, S 23 S O B L 20 B
T 25 PE M), E IR S 2 24 76,2013,25(4):439-441.
BNSE, BEENEL, BRI, 55 BUMHLIX 1998-20084F 7 ESBLIY £ 14

KkE, HYh, BER, 5

Jh 2 & 0 FAR,2016,10(3):285-289.

15

16

17

18

19

20

21

22

23

24

25

SR - RA TR U], AR e R 24 ,2010,33(3):264-
266.
HEAR, T3, BN . RYITT R X A &, A3 AL
D UV R AN B B A RS B DL L], Ol 5 4 R, 2008,24(6):534-
535.
Bhattacharya D, Sugunan AP, Bhattacharjee H, et al. Antimicrobial
resistance in Shigella--rapid increase & widening of spectrum in
Andaman Islands, India[J]. Indian J Med Res,2012,135:365-370.
TRERES, EXK, MR, 45, WA SN 2445 PGS B B SR A S
ZEHLHITEFE[T]. LA R AR E,2013,38(9):711-715.
Bhattacharya D, Bhattacharjee H, Thamizhmani R, et al. Prevalence
of the plasmid-mediated quinolone resistance determinants among
clinical isolates of Shigella sp. in Andaman & Nicobar Islands,
India[J]. Lett Appl Microbiol,2011,53(2):247-251.
B2, KA, Tk, & 2007-20 1L HTT A AR Wk T I S P S
BB NS R B [3]. A N, 2013,28(1):25-27.
Dharmik PG, Gomashe AV, Wadher BJ. Surveillance of antibiotic
susceptibility pattern among shigella flexneri strain isolated in Nagpur
district during three years period, January 2009-January 2012[J].
Indian J Med Sci, 2010,64(11):493-500
BRI, ER05, BT A, 5. 5B R AR ] B L e S )
FHIER A FE Hlas 1 Flcas2F 7T [T]. HHARIRAT I 2 4% &.,2014,(5):581-
584.
IR, ARE, TRIGEFY, 5. VS ) L1S TGS PR TR 20 A R AL S
PRI, IR T [ 2,2016,43(1):60-61, 110.
VRIS ER, HOREAR, JRAR, S /N LGH B R 14751 755 1 1 7R L
kST, LRI 22 6,2013,19(2):43-46.
Bride, SOREE, THUNR, & — JKIE R R 9O € BPCRR
TS I 25 R T T VR B AL R w0 R[], o N S R
%,2013,29(9):886-890.
Wi, W R, B, & AFKERES TN RN ENHZ Elif
TR R ILBIBE SC. th PR e 4476,2013,6(3):138-
143.
(ks H 3. 2015-07-11)
(RS YwkE: FhRAED

FE I T E N RAT o FAAE L 3R A A-F 04 B 5 BR AT 25 MLk [J/CD]. P 46 52 36 Ao e SR R 32





