- 1252 - FPAERA TR A A R 2021 4E7 H 55 42 %5 7] Chin J Epidemiol, July 2021, Vol. 42, No. 7

SR ST

AL 2010-2020 4R 2 E iR 25 3 FVD 1 16l
WATHRFE BT

A EBt WA K RE Sk T4 E
=y k) I SN o S e S o SN R R D N o
EE I E 100013

@154 Bk, Email: lvbing2001@163.com

(WZE] B8 TAALaTm BT BIG R 2 B 6k 09 AT A% 00 Lt 25 K57 B 43 4R AE o
Tk X 2010-2020 44385 1) 22 B 15 WE SL VD 1T TR R H R R VA R BRI A T4 38 25 W SRR PR A T
S FE DN LN AT 226 FSF A3 10 KL N 4 AT 25 2 R 3 . 3% FH PRGE 290 Bbk 19 20 1 Wi AT
IR, BER 22 KRN 8~22 Fhhi AR i 2, JUILZ XS BRIV L | B AT 2 Sk A0 A 3R 2R SRR R I
A Z B2, 21 BRI B- N BERE AR R B . R T H) b o, 22 bR RS A
VI TBRIY R ST198, #54H7 SCIL-K BE 2 5 o T AT BRI AR 3803 Tied 25 B 1R tetA sull \qacks , VS VA T i 24 R
X gyrA JEPIAAAE 2 4~ 2828 (37 5 (S83F . D87 N) parC FE P AATE 34~ 2848 07 45 (TS7S . S80L. T255S) . B-P
Bt e 25 M o6 it 25 3E ] (blaCTX-M-55 ., blaCTX-M-14b ., blaTEM-141 . blaTEM-206 ., blaTEM-209
blaTEM-214 . blaTEM-1B) . 238 348 w2 it 245 40 56 38 A [ aac (3) -Id . aac (3) -11d . aac (6") -laa . aadA7 .
aadA17 .aph(3")-Ia .aph(3'")-Ib .aph (6 )-1d .rmtB |V K% floR dfrA 14 .mphA Fl gnrS 1453 R AR R AEAR T
BRI AE 16 W 25 5 . PFGE &35 40 # 7R , 22 Bk 1 bk 2 1) 4 DL PE >85%, 5 2 Bk T iz 14 3% 1Y
ST198-X1 JiATHk i B R, AEABRE Y o B2 i , Tf 2535 R PRGE 1387 & A2 T 28 4k, 4 P KR IS .
it LR RATRE ISRV TR N 2 B 259 ST198-X1-SGI-1K E PR THE, A 2016 4F LIRS
PAKSF-RAT , 5 WK G ) AN TR AR PERETS o o W] Sl 5 RIS \ESBL A i 47 55 22 45 it 24 7™ ., i
TR 2 S I 24 1 RS BT TR Y

[EEiR] HEEWIIW; ZEMZ; wi29EHE; SILEAMT

E £ H : HZEBHEE K% (2018ZX10714002-003-002)

Analysis on epidemiological characteristics of multidrug-resistant Salmonella Kentucky in
Beijing, 2010-2020
Qu Mei, Huang Ying, Tian Yi, Zhang Xin, Jia Lei, Lyu Bing, Wang Quanyi
Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning, Beijing Research
Center for Preventive Medicine, Beijing Center for Disease Prevention and Control, Beijing 100013, China
Corresponding author: Lyu Bing, Email: lvbing2001@163.com

[ Abstract] Objective To investigate the epidemiological, drug resistance and molecular
characteristics of Salmonella (S.) Kentucky strains isolated from diarrheal patients in Beijing.
Methods The drug susceptibility of 22 S. Kentucky strains isolated in Beijing during 2010-2020
was tested by using the micro broth dilution method. The multilocus sequence typing (MLST), drug
resistance genes and Salmonella genomic island (SGI) identifications of the strains were performed
by whole-genome sequencing (WGS).The pulsed field gel electrophoresis (PFGE) was performed to
analyze the molecular epidemiological characteristics of the isolates. Results The 22 strains were
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highly resistant to 8-22 kinds of antibiotics, especially to ciprofloxacin, cephalosporins and
azithromycin, etc., showing a super high level of multidrug resistance and 21 strains were positive
for extended-spetrum beta-lactamase (ESBL). The WGS analysis revealed that all the isolates
belonged to ST198, carrying SGI1-K. The drug resistance genes tet4, sull and qacE were identified in
all strains and Quinolone resistance-determining regions (QRDRs) showed 2 mutations in gyrd
(S83F, D87 N) and 3 mutations in the parC gene (T57S, S80I, T255S). The resistance genes associated
with f-lactam antibiotics (blaCTX-M-55, blaCTX-M-14b, blaTEM-141, blaTEM-206, blaTEM-209,
blaTEM-214, blaTEM-1B), resistance genes associated with aminoglycosides [aac(3)-Id, aac(3)-1ld,
aac(6')-laa, aadA7, aadA17, aph(3')-1a, aph(3")-1b, aph(6)-1d,rmtB] as well as floR, dfrA14, mphA and
gnrS1 had significant differences in the strains of different years, which were highly consistent with
the drug-resistant phenotype. Furthermore, phylogenetic analysis showed that the similarity of the
22 strains was more than 85%, and the strains were highly homologous to CIP-resistant ST198-X1
circulating in the world. In the process of spread, the drug resistance and PFGE spectrums had
changed, two clusters had formed.Conclusions The S. Kentucky strains isolated in Beijing shared
high homology with the multidrug-resistant strain ST198-X1-SGI-1K isolated in the world, which has
maintained a low level of spread since 2016, causing sporadic infections and clusters of diarrhea,

and has serious resistances to fluoroquinolones, ESBLs and azithromycin. The surveillance for
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multidrug-resistant S. Kentucky should be strengthened.
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T AMP: &R PR AMS: ﬁrﬁﬂ\ M TET: DU % ; CHL:

- 2 7
E22 mitkgis R ABON  WER FATRE A

HRZ
o<
(=]
HEERE 20205Mo10 4Ep: 2020-07-05 Kentucky outbreak — ST198

FBEF SXT: It W 5 CFZ : S FmE AR CTX - Sk AUmEfT ; CAZ: k4l

2020SMO11 ZEPE 2020-07-03 Kentucky outbreak  ST198
2020SMO012 #EFK 2020-07-02 Kentucky outbreak  ST198
2020SM013 4EJ 2020-07-03 Kentucky outbreak — ST198
2020SMO015 4EJK 2020-07-05 Kentucky outbreak — ST198
2020SM016 ZEFK 2020-07-04 Kentucky outbreak — ST198
2020SM017 #EJK 2020-07-05 Kentucky outbreak — ST198
2020SM023 #£ 2020-07-18 Kentucky sporadic  ST198
2020SM014 #EJK 2020-07-06 Kentucky outbreak  ST198
2020SM018 #EJK 2020-07-06 Kentucky outbreak  ST198

2019SM078 i 2019-06-12 Kentucky sporadic  ST198
2016SM164 #EPK 2016-08-19 Kentucky sporadic — ST198
2016SM167 #EJK 2016-08-17 Kentucky sporadic — ST198

2016SM168 #EPK 2016-08-17 Kentucky sporadic — ST198
2016SM169 FEPK 2016-08-19 Kentucky sporadic — ST198
2016SM170 %EJK 2016-08-21 Kentucky sporadic ~ ST198
2016SM172 ZEJK 2016-08-25 Kentucky sporadic  ST198
2016SM173 #EJK 2016-09-05 Kentucky sporadic — ST198
2016SM174 #EFK 2016-09-06 Kentucky sporadic  ST198
2018SM099 43k 2018-05-15 Kentucky sporadic  ST198
2018SM190 F:75 2018-08-07 Kentucky sporadic ~ ST198
2019SMO064 Pk 2019-05-19 Kentucky sporadic  ST198

ﬂL&L FOX: 3875 T ; GEN: PSR T 25 IML: IV e 35519 s NAL : ZEBERR ; AZL: W] 2555 25 5 Sul : Bt i TR 5 CIP : BRPN VD L 3 AMC : ) 55 P4 k- s 7 4
R CT: ZH R R E; PB: ZHKiHE B; MIN: KIEFRE s AMI: PR &2 5 AZM . & i B 5 FEP: S0 fi5 s MEM : 56 B 5515 ; LEV . ZE BRI &2

DOX . 3 /)85 2 s KAN: R %
A AU

F;STR BERF 2 GMI: KU B S ESBL: ) 1% B- BRI ; 2 (7 AR MO BT AE A Pk, TR h

B1 22k E I TE RS

i

ST198 1534 K V0 11 B8 /2 20 {22 90 4F AR Hh 3] 72
BE Fe i R SR IV T T B 2 25 A TAR Y
LFEAHSE . 20004F LS FEF A AR i FE v, R A5
T 5 Z AP VD TR AR 48 (SGIT) M
HRAR(SCI-IK) &, & 2 am 1 KEE
T AT (1526) FlVe i+ 45 n] #% sl ist 4% oo fF
i B T X% CIP,AMP . STR .GEN ., Sul fil TET %5 £
P A 0 m KT 250 e 23k 2 % . AR
AT 2 IR U S I A Tk C i iR U L Sk
B SRR KE Y B A s ) A 2 TR
RV, B BRIt AR i I b DX R il DX 45 R
PR LSRR 2 M A7 FE VD 1] T A Y
FE BR AL AT Rk o 1 ] 5% T 10 I i AR A A 7 kR A i
AXFHE D o B SCHRIE S 2009 47 A 7E LI
B —EEY PR B B DT
{H PRI = T 20 1Y) 52 95 28 B0l , o e 2 1 7@!%
TATRE . 20164F, WHTTLA ST &4 IE TS M
AT E X R A3 S B VDT XA
b B R R PR BRI S K 2y, X
BIRE ZHN 2GR T TRAAETRE ANz z
[T RE A T — e A4 X e 1A 3 g o

ARG 2 XF 2010 4 ISR V1] 1 W I 504 1)
(] R 43 A7 & TR, 2016-2020 4F b 5 T i 15 g vh
Ay B 22 MRS IV T L R T E B AT R R
N b BT 25 59 ST198-X1-SGI1-K 57 B R, 7E
2016 AL AdE T, Y 4F EUR TS A o B8
P8 BREIEILVD T, TR R FRAE 1> H L o
JAREE PR — A X AT AR I B
1M ELTi 2545 5 PFGE B35 58 42— 30, Bir LAENZ i
154k e b 1T /N Ve B R AT, B S
2016 4F- Wi 1148 I V5 £ FIE i vp o0 i 31 ) o 35 3
U0 '] PFGE &1 3% 58 4 — 2, 1 B 3% v B MR 7
2016 4 [ P HoAth b DX A A 35, X — 7 78 1) 5 [
PRAEIL 51T 2018 AF IR FF L AF 7, IR IF & ROK P 1%
B BAEY BHOS R kAR B AESR, 0T LUE #)
2019 4F43 85 5 i 1 Bk 2019SM078 12020 4F LA 5
TR AR AEDT A RBEREIE )T, i 25335 A1 PFGE B3
HR K T —8675 4k, | i Cluster B #E7# 28 i Cluster A
. PFGE A5 4545 1928 1k, I ST198-X1
VTR v B 22 R, PTRE S 1926 5 JAR IS 1 AEE DA
GRS Al VB - S DN 7 8P R 2 LT o QR o S B
MRS I S HEE 20 06 T B R S — 2
S5 R 5 PR 2 2 BCHE 10 R P 425 i R BRI

e 25 RIS RE R TIERT T T 24Pk 25



FPAERA TR R 2021 457 H 55 42 %5 78] Chin J Epidemiol, July 2021, Vol. 42, No. 7 - 1259 -

AN T iR 24 296 A0 S5 i 24 35 R 2 (B AR AE AR
VIR o M3 R 25 259 1 i 25 1 55 QRDRs L4 (1)
SR ARGt A SE T B AT, g
YEA 45 5 H TRAR BT Bl 1 R 2 36 . T A B
FE QRDRs 19 gyrA JERI B & A T 2 /> 2848 « S83F
D87 N;parC 3P 34575 : T57S . S801.T2558, 55
W VD B 25 4 55 B VD 1T Y A OC i E —
e AR, TURLA S 0 A i TR S
2 I qnrS1, ALAE 2020 4F 43 B B9 B R TP oA K
T A [ SR FE R WARGE . ESBL UL H TR A
SR, AT LUK AR R CAZM LI R R A X
CTX 7K TG PRI 25 T CAZ, P8k B- P IO e it 1 7
FUAMG o A 5T B B Ak 2020SMO18 41, CTX-M #l
A/ TEM % ESBL Tiif 24 55 IR A iy A 181 bk v 35 4 K
M JEA Tl A AR B ke 32 IR I 7R R[] o 2 1
A3 A TR I R, 1 L3k BETiR 24 36 PR 4 43 A 1 D
5B bR T 0 B9 %E AMP FT CTX i B T 24, %
CAZ 53T 25 , X B- P 5 i 410 1) 39 AMLC o5 32
Y FIRAE—EL . 5 2016 4F T I T 40 85 21 (1) 5k
F IR I Sl AR A T 25 25 R LA — 30, iR
SR g mphA JEPH, v] KO KA P R 8 PTiA= 9 24
Y ASBIEIEAE 2019 4F LA B AR AR DU 2 mphA JE
PR, IR B X AZT A i 25 (MIC A 32~64 pg/ml),
N5 | R B TR . T A, I8 K BT TR AR P 2
Je Ak B W 1 7 R 245 5L R qacks B Rk i A i 24
sull , qacE-sull i F 1 2834 F 3/ 05" 3 2 i
b ST B VD 1] B AT R X IR B T B AN Bl
JEFIE BN 2, A5 X A T AR 2 B B P J e
FNFEF 15 G B 44 5 A TR

T A 2SN = AR R 2R T AR 2 HATIRYT
VIR 25 AZL RGBT IR U]
PR i AR 250 . ARWFsE kB, db i A
2016 4 I H PR B 25 ST198-X1 & KL vb 1] i
BITRAT %A TARANE X S s T R S ) CIP \LEV
S K 2 i B T IV AR Sk 96 B8 2 R AZL
W BT M 2, 6 8 R LA PR R R ML E
T 245 o 30 Fof 6 0% T 245 1 243 W DR FH 242k e il Rk ik
S5 ARMEIEEE A G RIA YT I AT B8 FH R 7 2500 24T
A 2 DL KB - P TE e il A ) 2 A R AMC
ST198 Z F i 25 15 ¥4 L VD T B 78 T 2 AL 45 i f
AW 3RS B BT A TR 24 00 4 BR v XU e e
B, I TE N5 22 48 W I i) [ s, B Ak 260 A
fii .
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