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diarrhea patients in Guangxi in 2021
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(Guangxi Zhuang Autonomous Region Center for Disease Prevention and Control,

Guangxi Nanning 530028, China)

Abstract: Objective To better understand the epidemiology of this MDR clone and its potential for international
spreading, the epidemiological characteristics and antibiotic resistance of Salmonella enterica serovar typhimurium (S.
lyphimurium) and monophasic variant 1,4, [5],12:1:=(S.1,4,[5],12:i:=) in Guangxi Zhuang Autonomous Region in
2021 were investigated. Methods Two hundred and seventy six strains of Salmonella from clinic samples were serotyped
according to the Kauffmann White scheme by slide agglutination. A strain was confirmed as monophasic by multiplex PCR
when phase-2 flagellar antigen was negtive after three times phase inversion. The strains were tested for antimicrobial
susceptibility by disk diffusion method. Results Two hundred and one (72. 8%) isolates of monophasic S. typhimurium
and 75 isolates of S. typhimurium were identified by a specific multiplex polymerase chain reaction. Resistances to
trimethoprim/sulfamethoxazole and chloramphenicol in S. #yphimurium were higher than monophasic S. typhimurium
significantly (P<0.05). Resistances to ampicillin, cefotaxime, nalidixic acid, gentamicin and tetracycline in monophasic
S. typhimurium were higher than S. typhimurium significantly (P<0.05). Two serotypes of S. typhimurium were found to
be resistant to over 79% of three classes or more antimicrobial agents. The common multiple dominant drug resistance
spectrum was ampicillin, chloramphenicol, trimethoprim/sulfamethoxazole and tetracycline pattern. Conclusion  Monophasic
Salmonella typhimurium had replaced S. typhimurium as predominant serotype in diarrhea patients in Guangxi. The drug
resistance of two serotypes Salmonella was not optimistic, especially the rapid increaseof multi-drug resistance isolates.

Targeted efforts is needed to enhance foodborne S. typhimurium and monophasic S. typhimurium surveillance, which can
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reveal the underlying determinants of resistance in different microorganisms, and measure the effectiveness of interventions.

Key words: Salmonella typhimurium ; monophasic Salmonella typhimurium ; antibiotic resistance ; multidrug resistance
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19200 FI#E E XA fjB. PCR WA Z& : 11 wL ANTP
Mixture, Bz A 1 wl, BRI RS04 1 pL Ok B
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Table 1 List of PCR primers
EIEY] JF51(5°-3) HERFEHE Tm/°C K/N/bp
CTGGCGACGATCTGTCG
FFLIB ATC
GCGGTATACAGTGAATT 15200 60 1000
RFLIA CAC
Sense-59 CAACAACAACCTGCAGC
e GTGTGCG y
. fiB 60 1389
Antisense-83 GCCATATTTCAGCCTCT
7 CGCCCG

1.3.3  HrAE R 25 e

Fig H 24 g0t ) G BT, R F i RV 1
HE AR MIC, A 8 28 15 FhpiE R MR I
A (Ciprofloxazole,, CIP) | F 40 E /i Jic FFY I 45 ( Tri-
methoprim/Sulfamethoxazole , SXT) .54 %% % ( Chloram-
phenicol, CHL) | 25 B g (Nalidixic acid, NAL) | J& K
# % (Gentamicin, GEN) . PUFF % (Tetracycline, TET) |
3k 4 W€ 5 (Cefotaxime, CTX) . 3k /1 7§ T (Cefoxitin,
CFX) .2 % P4 Ak (Ampicillin, AMP) % % 75 bk /4T 12
1 (Ampicillin/Sulbactam, AMS) . 3k 8 filt BE ( Ceftazi-
dime, CAZ) . 3k 71 B§ i ( Cefazolin, CFZ) | U % K% /i
(Imipenem, IPM) B 77 25 % ( Azithromycin, AZM) . £
B & (Colistin, CT) o #¢ B CLST A7 H1 132 45 S Of
W s i 2 F AL
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Figure 1 Distribution of S. typhimurium and monophasic

Salmonella typhimurium isolates
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(61/75) , B A FE VD ] T H AH AZ AR gL 220y 84. 1%
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Table 2 Distribution of gender and ages of S. typhimurium and monophasic Salmonella typhimurium in 2021

. PER A /%
% —g e Kl P ‘8 PE
" [ I XA fit <1 5 620 2159 60 XM f
B ZEW T 44 31 32 29 5 6
o 0.094 0.759 1.681 0.794
A0 FE VD T A BRAR AR Rl 122 79 86 83 7 14 11
ST 166 110 118 112 12 20 14

2.4 RO FEVD TR B AT SE VD T BR B AH AL b 24 4
B LR 4G

B0 FE VD 1T R BTG € U 1 B B AR AE B X 15
P LA R 2GRS 0 St 25 R LB A R L3 3. T A

TR AT 15 FhbiA: BRI R B AT 25 . 75 Bk
AT FEVD TR 15 Bt A R T 25 % 7E 0~81. 3%
U L X CT T 24 2 B I, X AMP T 24 5 85 s o
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Table 3 Antimicrobial resistance of S. typhimurium and monophasic Salmonella typhimurium

RAFEV T (n=75)

ST FE VD 1T 1 B AT Z R (n=201)

e N , 2

Rk WERER R W% T 25 B W% X PR

CTX 15 20.0 65 32.3 4.040 0.044

CFX 5 6.7 13 6.5 0.004 0.953

o CAZ 13 17.3 44 21.9 0.692 0.405

B-FIBRE CFZ 25 33.3 85 423 1.827 0.176

AMP 61 81.3 183 91.0 5.026 0.025

AMS 24 32.0 90 448 3.677 0.055

T T 25 M 2 IPM 1 1.3 5 25 0.342 0.559

e CIP 15 20.0 43 21.4 0.064 0.801

LS NAL 9 12.0 50 24.9 4.623 0.032

/&S SXT 58 71.3 76 37.8 34.155 0.000

AEERNL CHL 59 78.7 101 50.2 18.104 0.000

I I GEN 7 9.3 36 17.9 3.055 0.080

DU 3F 2% 2 TET 55 73.3 183 91.0 14.432 0.000

KA AZM 3 4.0 19 9.5 2214 0.137

RGNS CT 0 0 5 25 1.900 0.168
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5N 2.5%~91. 0%, % IPM HI CT it 25 R £ A, %f
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2R P 2 T B FE YD T A AR R (P<0.05) .
SR 175 FE V0 1] B BAAR ZE Bl X6 AMP L CTX . NAL,GEN
TET 5 R A Rt 25 2 0 2w T R I
(P<0.05), Hpx 8 FibiERZMm 2R LK 27T
GiitsE L (P>0.05),
2.5  EUOIFEVD ) TR AN BT FE VD ) BR B A AR B 2
Tiff 24 175 150 4 HL A

FRAGFEVD TR 3 2 K L b R 25 Rk )
80. 0% , B3 FE U0 1] TR B AH A5 B 43 B3 Bk X 3 28 K L)
EHUE R 253K F] 89. 1%, BRI FEVS 7] 1 B AR
Fpxt 3.5.6 Ky R Em 2% m T RAGEDT]
W BAGFE VD TT BT 4 890 R 2 H 25 R &
T R FE VD 1T A AR B (P<0. 05) o HiAx it 2
B 22 R RG22 L (P>0.05) 25 R L3 4.
2.6 FRFEVD ] TR R ERA%G JE VD 1] BRT B AR AR B 24
T B % e 2 #r

75 R A FEVD T LI I 34 Rl 2535 | O 34
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BRI
Table 4 Multidrug resistant of S. typhtmurium and monophasic

Salmonella typhimurium

BRAGFEVITE  S.1,4[5],12:i:—
(n=75) (n=201) ) PIH
WEH mwm mme wam Bmie X ow)
B Jn W%
0 2 2.7 3 1.5 0.423 0.515
1 8 10.7 8 4.0 4.472 0.034
2 5 6.7 11 5.5 0.143 0.706
3 12 16.0 56 27.8 4.138 0.042
4 36 48.0 44 21.9 18.089 0.000
5 8 10.7 52 259 7.919 0.005
6 2 2.7 20 10.0 3.950 0.047
=7 2 2.7 7 3.5 0.115 0.734

TE XT38 I UL R PR R 25550 2 Fiiif 25

B 5 28% (21/75) .8.0% (6/75) . 6.7%(5/75) .
201 # B FEVD 1] TR B AH AR FOE 1 82 Bt 25335 , tt
it 25 3% &y AMP-TET, AMP-NAL-TET, AMP-CHL-
SXT-TET, 5% i b 14. 4%(29/201) 8. 9%(18/201) .
4.0%(8/201) . W& I [m] fi Tt 25 3% 4 AMP-TET
AMP-CHL-SXT-TET F1 TET, 35 5 [t 10. 9% .10. 5%
M 4.3% ,TEILFE 5,

5 RITEVD TR AN A E VD 1T AR A b 3t [ 5 24 1 L £ n(%)]

Table 5 The common antimicrobial resistance pattern of S. typhimurium and monophasic Salmonella typhimurium|[n(%)]

i 2 ERGESUINN:| BRI FE VD 1T T8 PR AR AR Bt
(n=75) (n=201) (n=276)
AMP-TET 1(1.3) 29(14.4) 30(10.9)
AMP-CHL-SXT-TET 21(28.0) 8(4.0) 29(10.5)
AMP-NAL-TET 0(0.0) 18(8.9) 18(6.5)
TET 5(6.7) 7(3.5) 12(4.3)
AMP-CHL-SXT 6(8.0) 2(1.0) 8(2.9)
AMP-CAZ-CFZ-CTX-TET 1(1.3) 6(3.0) 7(2.5)
AMP-AMS-CHL-SXT-TET 3(4.0) 4(2.0) 7(2.5)
AMP-AMS-CFZ-CHL-SXT-TET 3(4.0) 3(1.5) 6(2.2)
AMP-AMS-CAZ-CFX-CFZ-CHL-CTX-SXT-TET 3(4.0) 2(1.0) 5(1.8)
AMP-AMS-CFZ-CHL-CIP-CTX-GEN-SXT-TET 1(1.3) 3(1.5) 4(1.4)
AMP-AMS-AZM-CAZ-CFZ-CHL-CIP-CTX-GEN-SXT-TET 1(1.3) 3(1.5) 4(1.4)
NAL 2(2.7) 1(0.5) 3(1.1)
AMP-AMS-AZM-CAZ-CFZ-CHL-CIP-CTX-GEN-NAL-SXT-TET 1(1.3) 2(1.0) 3(1.1)
AMP-NAL 1(1.3) 1(0.5) 2(0.7)
AMP-AMS-CAZ-CFZ-CHL-CTX-SXT-TET 1(1.3) 1(0.5) 2(0.7)

3 Wi
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AFHE B B B A I 2 b R A #)  H AT DLGE i PCR
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DA E0 TR 75 e 15 D0 — R, EL A% TI I R g £ 9
PEEUWR A KA —2. 5 % LT 2 LR i 2E
I3 A0 B0 S U T BT A AL R e R A AE 80% LU
b3 Bl T 2 i I TR L
I AL SR T AR A B A R A BROT B R
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1 blayy. FE O L AE £ F 8 b & 00 728 S o
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2 W Tiif 24 2 4 5 1T N A 3 [R] IR R K 1 R I
T8 Y B T AL 46 5 T vk b b A 2 2 PR W T
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A AS Bl 3 28 K DA LBt A R i 25 Rk F] 79. 9%
PL b, B FE Y T MDR A2ER B (39. 7%) & , A%
FEYD ) T BAR AR Pl A KA (81, 4% ) WA . 2011—
2016 4 32 [ 75 B0 FE V0 1118 b & B0 e L Y it
2 3 % DU it 25 48 2 ASSuT (28 % PO bk 46 55 25 Tl e
L PR R ) AT 258 X ACSSuT (&R V8
AR R BHER BB MURE) . R
Vi FE v T A ZAS Fh T 3.5.6 KB E R L H 24
R T ROV 18 (P<0. 05) , 1M B A5 270 17T 1 X
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B2 ASSuT 576 75 BE2F 9 ks 22 Rl R 1 55 18 K
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B FEVD T SRS Rl %) ASSuT BIHTPE M 2009 4E 1Y
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