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Antibiotic resistance of foodborne Salmonella isolates in Guangxi in 2016
ZENG Xian-ying, LYU Su-ling, DU Yue, WEI Cheng-yuan, QU Cong, LI Xiu-gui

( Guangxi Center for Disease Prevention and Control, Guangxi Nanning 530028, China)

Abstract: Objective To understand the antibiotic resistance of foodborne Salmonella in Guangxi, so as to provide

scientific evidence for the treatment of Salmonella infections.

Methods Seventy strains of Salmonella from food and 234

from patients collected in 2016 in Guangxi were tested for susceptibility to 14 antibiotics of 8 groups by minimum inhibitory

concentration ( MIC). Resistance patterns were compared and analyzed. Results The Salmonella isolates from food and

patients were all sensitive to imipenem (IPM) but resistant to the other 13 antibiotics different levels. The 70 strains from

food showed the highest resistance to tetracycline (TET, 45.71% , 32/70). Among the 234 clinical isolates, resistance
was most frequently observed in ampicillin (AMP, 70.94% , 166/234), followed by tetracycline (70.09% , 164/234).

The resistance to ampicillin, ampicillin/sulbactam (AMS) , tetracycline, nalidixic acid ( NAL)

cefotaxime (CTX) and

s

cefazolin (CFZ) was statistically different between food and clinical isolates (P <0.05). The Salmonella isolates of both

sources showed broad antibiotic resistance spectrum. The common pattern was resistance to ACTT/S ( ampicillin-

chloramphenicol-tetracycline-trimethoprim/sulfamethoxazole ) .

Conclusion The result indicated that the Salmonella

strains isolated in Guangxi are highly resistant to a variety of drugs particularly penicillins, chloramphenicol, sulfonamides

and tetracycline. This suggested the demand for enhanced monitoring and establishing scientific prevention and control

strategy.
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o I AR AR BRI TR B (MIC) 5 8 2% 14 Fb
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RIS, LX) P <0.05 O 22 5 A1 4t it 2

2 H#R
2.1 ZiHulmm s i

B TS B E RIS D T X 14 Fhbi sl R
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Table 1  Antimicrobial resistance of Salmonella isolates from food and diarrhea patients
e e IS KRB (n=70) JEVS B ORI (n =234) P14
PURRRE R s e 2%/ % il 24 78 it 25 % /% vt )
CTX 4 5.71 36 15.38 4.409 7 0. 036
CFX 3 4.29 5 2.14 0.971 1 0.324
- CAZ 2 2.86 20 8.55 2.598 5 0.107
BV BB CFz 10 14.29 61 26.07 4.178 9 0. 041
AMP 21 30. 00 166 70. 94 38.146 9 0. 000
AMS 12 17. 14 95 40. 60 12.996 4 0. 000
e R IPM 0 0. 00 0 0.00 0. 000 0 1. 000
1 T 2 CIP 7 10. 00 10 4.27 3.346 8 0. 067
NAL 8 11.43 67 28. 63 8.581 1 0. 003
e 2% TMP/SMZ 17 24.29 62 26. 50 0.136 8 0.711
AEmEL CHL 23 32.86 96 41.03 1.509 2 0.219
R GEN 5 7. 14 27 11.54 1.105 4 0.293
INEZNE S TET 32 45.71 164 70. 09 13.972 1 0. 000
b LIRS ZAM 4 5.71 11 4.70 0.118 0 0.731
R2 BRCRIERETSE BRI T 322 v B 25 06 45 2
Table 2 Antimicrobial resistance of major serotype of Salmonella isolates from food and diarrhea patients
N B R 1] i 253/ % JEVE AR T i 2R/ %
PLE Regen ek Wam  WEE BAR A Bk wmA Wwm EAE
= YITH WITH PITH PITH WITH PITHE WITH PITHE WITH
CTX 20.00(2/10)  0.00(0/4) 0.00(0/5) 0.00(0/5)  24.00(24/100) 12.12(4/33) 0.00(0/21) 0.00(0/8) 20.00(1/5)
CFX 0.00(0/10) 0.00(0/4) 0.00(0/5) 0.00(0/5) 2.00(2/100) 0.00(0/33) 0.00(0/21) 0.00(0/8) 0.00(0/5)
P 00(0/10)  0.00(0/4)  0.00(0/5)  0.00(0/5) 11.00(11/100) 12.12(4/33)  0.00(0/21)  0.00(0/8)  0.00(0/5)
BRBEER iz 20.002/10)  0.0000/4)  20.00(1/5)  20.00(1/5) 32.00(32/100) 39.39(13/33) 4.76(1/21)  25.00(2/8) 20.00(1/5)
AMP  40.00(4/10)  0.00(0/4)  20.00(1/5)  40.00(2/5)  87.00(87/100) * 75.76(25/33) 66.67(14/21) 75.00(6/8) * 80.00(4/5)
AMS  20.00(2/10)  0.00(0/4)  20.00(1/5)  20.00(1/5) 45.00(45/100) 66.67(22/33) 9.52(2/21)  50.00(4/8)  20.00(1/5)
BEBRE  IPM 0.00(0/10)  0.00(0/4)  0.00(0/5)  0.00(0/5)  0.00(0/100)  0.00(0/33)  0.00(0/21)  0.00(0/8)  0.00(0/5)
. CIP 10.00(1/10)  0.00(0/4)  60.00(3/5) 40.00(2/5)  6.00(6/100)  0.00(0/33)  0.00(0/21)  0.00(0/8)  0.00(0/5)
L NAL 0.00(0/10)  0.00(0/4) 60.00(3/5)  40.00(2/5) 24.00(24/100) 96.97(32/33) 4.76(1/21) 0.00(0/8) 0.00(0/5)
Bk TMP/SMZ  0.00(0/10)  0.00(0/4)  40.00(2/5)  60.00(3/5) 33.00(33/100) * 0.00(0/33)  9.52(2/21) 37.50(3/8)  60.00(2/5)
WEE% CHL  20.00(2/10) 100.00(4/4)  40.00(2/5)  80.00(4/5)  53.00(53/100) * 9.09(3/33)  9.52(2/21)  50.00(4/8)  80.00(4/5)
SOLEEIEY GEN  0.00(0710)  0.00(0/4)  20.00(1/5)  40.00(2/5) 25.00(25/100)  0.00(0/33)  0.00(0/21)  0.00(0/8)  0.00(0/5)
7SS TET 30.00(3710)  0.00(0/4) 80.00(4/5) 100.00(5/5)  91.00(91/100) * 15.15(5/33)  61.90(13/21) 75.00(6/8) * 100.00(5/5)
KIRMEER ZAM 0.00(0/10)  0.00(0/4)  0.00(0/5)  0.00(0/5)  5.00(5/100)  0.00(0/33)  0.00(0/21)  0.00(0/8)  0.00(0/5)
T e " FORAN R R R ) A v BV 1] AR A i X, P <0..05
F3 AT BERIEV T Z B 25809 LK AMS, TMP/SMZ-CHL-TET., NAL-AMP-AMS-CFZ .
Tabel 3 Comparison of multiple drug resistance of TET-AMP-AMS-CFZ , AMP-CHL-TET-TMP/SMZ; /ﬁ\:
Salmonella isolates from food and diarrhea patients 1 AMP-CHL-TET-TMP/SMZ 2 2 Fi 3k J§ 3= [a] £l 34
i 25 BRI (n=70) MIGHERIR(n=234) T it 2558 3 17 #
A 2 BRI 1 B R T I S 2 4 1 4
3 11 15.71 24 10.26  1.5755 0.209 ek 5, RAGEYITE BEA B L 2% 8,
St STU e IR G602 0000y ety ) g B R 2 2 AR DL
5 2 2.86 18 7.69 0.650 8 0.420
6 3 4.29 11 4.70 0.0193 0.889 IE'—J,ﬁ'ﬁﬁnuﬁijﬁd\&#uuﬂé‘(ﬁi@ﬁfzxo
=7 2 2.86 3 1.28 0.793 0 0.373

DLHims 25 3 (it 245 i bk =

10 ) & AMP-TET, AMP-

3 itig

CHL-TET-TMP/SMZ . TMP/SMZ-CHL-TET-AMP-AMS |
NAL 1 TET, AF & kb ) 53 5 & 12.82% (30/234) |
5.56% (137234 ), 4.70% ( 11/234 ), 4.70%
(11/234) Fi1 4.27% (10/234) , 2 FiRIEVP T A
11 Foft 3 ] f 25 3% , 70 %) o2& : CHL, TET, CHL-TET
NAL-TET, AMP-TET, TMP/SMZ-TET., TET-AMP-
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14 P R A 25608 . BEFE 4 R 8K, 2 Fh oA [
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Table 4 Comparison of multiple drug resistance of

Salmonella isolates from food and diarrhea patients

CET A

WE(% )  HREL(%)
AMP 0(0.00) 3(1.28)
NAL 0(0.00)  11(4.70)
CHL 4(5.71) 1(0.43)
TET 4(5.71)  10(4.27)
CHL-TET 1(1.43) 7(2.99)
NAL-TET 1(1.43) 3(1.28)
AMP-TET 1(1.43)  30(12.82)
TMP/SMZ-TET 2(2.86) 2(0.85)
NAL-AMP-AMS 0(0.00) 9(3.85)
TET-AMP-AMS 1(1.43) 5(2.14)

TMP/SMZ-CHL-TET 4(5.71) 2(0.85)
0(0.00) 3(1.28)
1(1.43) 7(2.99)
0(0.00) 3(1.28)
1(1.43) 5(2.14)
4(5.71)  13(5.56)
0(0.00) 3(1.28)
0(0.00)  11(4.70)
0(0.00) 4(1.71)
0(0.00) 3(1.28)
0(0.00) 3(1.28)
0(0.00) 3(1.28)
0(0.00) 5(2.14)
0(0.00)
0(0.00)

TMP/SMZ-TET-AMP
NAL-AMP-AMS-CFZ
NAL-TET-AMP-AMS
TET-AMP-AMS-CFZ
AMP-CHL-TET-TMP/SMZ
TET-CTX-AMP-CAZ-CFZ
TMP/SMZ-CHL-TET-AMP-AMS
CHL-TET-CTX-AMP-AMS-CFZ
CIP-CHL-NAL-TET-AMP-AMS
TMP/SMZ-CHL-NAL-TET-AMP-AMS
TMP/SMZ-CHL-TET-AMP-AMS-CFZ
CHL-GEN-TET-CTX-AMP-AMS-CFZ
TMP/SMZ-CHL-NAL-GEN-TET-AMP-AMS 5(2.14)

CHL-GEN-TET-CTX-AMP-AMS-CAZ-CFZ 3(1.28)

Xt TET Tif 25 % % &, 9 45.71% (32/70) , % CHL,
AMP [ it 25 % 1, ¥ = 30% , X} CIP, GEN, CTX,
ZAM (CFX Fl CAZ (i 25 R 545, ¥ < 10% ; Mi @15
BH BBk X AMP i 25 % o, O 70.94%
(166/234) %} TET .CHL  AMS [y ifit 25 2 5, 2%
SR E X (P <0.05), % CFX AT 25 % 5
&, 0 2.14% (5/234) . X S5EA T MHS JZ]
W IR RN B g 4 R AR — B
A o X AN [ f YR A V0 1 B T 2 R AR A AT, A R
NIETE BOE B R XT AMP  AMS [ TET , CTX, CFZ
NAL &5 iyt 25 28 24 0 T8 5 4y B bk, X T e 5 AN 26
FEVRIT VDT TR IR G B 01 500 0 ) B- PN Tk e 25 . 1
INZIE il T 2R AR B A O, RIG RGBT T
R G 9 s ol T ) 1% 7 5 B S ik i T R 2
A A A] R R N BB GO RO . R IR X R T A
W IS AFAE T 25 1, S 0 5 1 A 4 1 R

CHINET 41 14 Tif 25 o W ) X 2005—2014 4F ¥
) T A0 T T 26 0 4 R R R E U T R
X AMP T 25 28 5 b b #, CHL it 25 S84 /)

W BE Y b o T S R e T 4 R o0 B K i AR
FF 254k Wa I & 45 (NARMS) 42 44 ) $c i o
20 {4l 90 AR AR TF 4R, 36 B A8 E R I VD ) T A & 2K
PrA R 2 R T B X T e S 38 E T AR
FoRBUSAE A G, ARSI o, AR AP
P R Bt 25 B AAE N W FR BE 0 22 57 0 B-I Bk 2K
i RRPUER AMP UK EL PR R L AE
FARPUAE R B IAL AN 2 BT A= R 25 5 5, X i R H
G HA—ERAEH.

Z 250 T B At NS BE Y
NAETUE R ARBESERT 2 B[R R R U T
1) 22 F i 24 258 LA 43 BT, 45 SR s B OR TR IR TS
BEKRE Y W 2 & 25 R A&, 5755 N8
31.43% (22/70) F1 42.31% (99/234) , 515 # & K
PEIP TR XS 4 04 it 252 (18.38% ) W & & T
BRI (5. 71% ) , 2R A G5 L (P <
0.05) (HJEE B FH R 5 & MR W H A 2
HI B Z | LA, 2 % Tg it B X (P >
0.05) , AWFFRA KR BRI TR 8 Khik
RN ZEMAT A ™E, JERHE SR L2 H
i 25 383K 3] 42.31% (99/234) , 5 E N ]
W 2 H i 2 HE R AE 44, 68% ~ 62. 4% 3 [l N 1 B
FOLs LTI RR B R R W R 1T AN EE ST HL
o 10 15 | A A 1) TR, S N D T TR B A 2R T
2P 1 M R T R A S BT A R T 24 Pk A R
ISR G PR FH 24 (%) 7™ 38 Pk R0 B 22 1 oRE e AR IR ™ D
TG AT A BT RIGIT .

XF 304 BRA [F] R P8 v 171 TR T 24 3% 04 43 B, A B
b AT B RRAT 2] 4 i O S 245 0, HE TS SR S B bR
325 BhoA B 25 3%, 3L [ 6 O S 25 3% R
ACTT/S( ffif AMP-CHL-TET-TMP/SMZ) , £ 17 # (&
MR 4 MR IRTE B E B R 13 BR) .
Fe R ARG FEVD T H X ACSSuT [ it AMP-CHL-
W A & (STR)-BH B W OWE wi/R B S WE
( sulfamethoxazole/sulfisoxazole ) -TET | {4 $i0 £ & — 1~
WILHEE N ZEMAPERA, AT, ACTT/S
YE R 2 FhSRUE VDT B 28 ST 245 35 A, 150 B Tiif 25 3
LA i s M 38 o B ) B E 1 RN 2 2 ) A
M7 A Z O A R RS R
B RET A 12.82% (30/234) it AMP-TET (AT) fi§
P I X A] e AN [ R I03E 97 U0 1) T R e i Al
T SR EHERZ MU REIAERA X,

XF T R RS 83 rh A B 2 RO IRV
W, H R AT — 2R, BT B R
o 1 BRIV SR A 0 AR AR A D R o R R
d MW S £ BE Y A B, 2016 AR I 5 R
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Table 5 Comparison of drug resistance pattern of major serotype Salmonella isolates from food and diarrhea patients
U it} 24 3%
e JRCE i

R E T

TS BRI T B

AMP-TET(1 #k) ,TET-AMP-AMS(1 ) ,
CHL-TET-CTX-AMP-CFZ(1 ) ,
CIP-CHL-CTX-AMP-AMS-CFZ (1 )

BATAEVD 1T

AMP(1 #),NAL(1 #),TET (4 #),NAL-TET (2 #k ), AMP-TET (18
¥k) ,AMP-CFX-CFZ (1 # ), TMP/SMZ-TET-AMP (1 ), CHL-NAL-TET
(1 #),CHL-TET-AMP (1 #k) , NAL-TET-AMP (2 #k) , TET-AMP-AMS ( 3
¥k) , TMP/SMZ-CHL-AMP (1 #k) , NAL-TET-AMP-AMS (1 #) , NAL-TET-
AMP-CFZ(1 # ), TET-AMP-AMS-CFZ (2 #k ) , AMP-CHL-TET-TMP/SMZ
(6 #) ,TMP/SMZ-CHL-TET-AMP-CFZ (1 #) , TMP/SMZ-CHL-NAL-TET-
AMP (1 #k), CHL-GEN-TET-AMP-AZM (1 #k ), TET-CTX-AMP-CAZ-CFZ
(3 ¥k ), CHL-GEN-TET-AMP-AMS-AZM (1 #k ), TMP/SMZ-CHL-NAL-
GEN-TET-AMP(1 #) ,CHL-NAL-GEN-TET-AMP-AMS (1 ) , TMP/SMZ-
CHL-TET-AMP-AMS(6 # ) , TMP/SMZ-CHL-GEN-TET-AMP-AMS (1 ) ,
TMP/SMZ-CHL-TET-AMP-AMS-CFZ (1 #k ), TMP/SMZ-CHL-TET-CTX-
AMP-CFZ (1 ¥k ), CIP-CHL-NAL-TET-AMP-AMS (3 # ), CHL-TET-CTX-
AMP-AMS-CFZ (3 #% ), TMP/SMZ-CHL-GEN-TET-AMP-AMS (1 #£),
TMP/SMZ-CHL-GEN-TET-CTX-AMP-CFZ ( 1 #k ), CIP-CHL-NAL-TET-
AMP-AMS-CFZ(2 #) , CHL-GEN-TET-CTX-AMP-AMS-CFZ (5 #%) , TMP/
SMZ-CHL-NAL-GEN-TET-AMP-AMS (5 #k ), TMP/SMZ-CHL-GEN-TET-
CTX-AMP-AMS-CFZ (1 #k ), TMP/SMZ-CHL-TET-CTX-AMP-AMS-CAZ-
CFZ(2 #), CHL-GEN-TET-CTX-AMP-AMS-CAZ-CFZ (3 #k ), GEN-TET-
CTX-CFX-AMP-AMS-CFZ-IPM-AZM ( 1 #k ), TMP/SMZ-CHL-GEN-TET-
CTX-AMP-AMS-CFZ-AZM (1 #k ), TMP/SMZ-CHL-NAL-GEN-TET-CTX-
AMP-AMS-CAZ-CFZ (1 # ), TMP/SMZ-CHL-NAL-GEN-TET-CTX-AMP-
AMS-CAZ-CFZ-AZM (1 #k ), CIP-TMP/SMZ-CHL-NAL-GEN-TET-CTX-
AMP-AMS-CAZ-CFZ(1 )
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