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Prevalence and antimicrobial resistance of Salmonella London
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Abstract: This study aimed to explore the drug resistance and prevalence of Salmonella London from different host
sources from 2016 to 2018, The species were identified by biochemical testing and stn detection; the serotype of Salmonella
was determined according to the Kaufman-White table; the sensitivity of Salmonella London to 18 antibiotics was determined
with the agar broth dilution method. The results showed that 135 strains of Salmonella London were successfully isolated and
identified, mainly from pig and human samples; 100% of Salmonella London strains were resistant to at least one antibiotic.
The resistance rates of Salmonella London to tetracycline (95.6%3), streptomycin (93.3%) and ampicillin (87.4%) were high;
the resistance rates to aztreonam (8.9%) and cefotaxime (11.1%) were low; and the strains were sensitive to amikacin, poly-
myxin, nitrofurantoin and meropenem. The common multidrug resistance spectrum was AMP-CHL-FFC-FOS-GEN-OLA-
STR-SXT-TET. Salmonella London was mainly isolated from all pig industry chain samples and physical examination person-
nel samples, and its drug resistance and multiple drug resistance were found to be severe. This study provides important infor-
mation for the monitoring and prevention of drug resistance in Salmonella London.
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Tab.1 Characteristics of antimicrobial resistance of 135 Salmonella London strains to 18 antimicrobial agents
MIC value/(pg * mL™")
Antimic No. of resistant
robials Range MICs, MICy, isolates( %)
Min Max

AMP 1 >512 128 >512 118(87.4)
CTX 0.06 128 0.06 8 15(11.1)
CFz 1 128 2 128 25(18.5)
MEM 0.015 0.25 0.03 0.125 0
ATM 0.125 32 0.5 4 12(8.9)
FFC 2 >128 >128 >128 86(63.7)
GEN 1 128 8 64 41(30.3)
STR 16 >512 512 >512 126(93.3)
AMK 1 16 4 8 0
TET 1 512 64 128 129(95.67
SXT 0.5 64 4 8 93(68.9)
CIP 0.03 64 0.5 8 35(25.9)
NAL 2 >256 16 256 39(28.9)
CHL 2 >128 128 >128 93(68.9)
NIT 8 64 32 32 0
OLA 2 >512 32 512 55(40.7)
CL 0.5 1 1 1 0
FOS 1 >512 4 512 40(29.6)

2.3 AFTEEREME BT K2 E M
S 135 BEBWTTETHIESR 120 #%,18
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Tab.2 Multidrug resistance phenotype of 135 Salmonella London strains

Source(n) Multi-drug resistant phenotype Number of strains (%)

Pig (120 <3 6(4.4)
AMP-STR-SXT-TET 22(16.3)
CHL-FFC-STR-TET 2(1.5)
AMP-CHL-CIP-NAL-TET 2(1.5)
AMP-CHL-FFC-STR-TET 6(4.4)
AMP-GEN-STR-SXT-TET 1€0.7)
CHL-CIP-FFC-NAL-STR-TET 3(2.2)
AMP-CFZ-STR-SXT-TET 1€0.7)
AMP-CHL-STR-SXT-TET 2(1.5)
AMP-OLA-STR-SXT-TET 2(1.5)
AMP-CFZ-CHL-CTX-STR-TET 2(1.5)
AMP-CHL-FFC-STR-SXT-TET 10(7.4)
AMP-GEN-OLA-STR-SXT-TET 1€0.7)
AMP-CHL-CIP-FFC-NAL-STR-TET 2(1.5)
AMP-ATM-CHL-FFC-FOS-GEN-OLA 1€0.7)
AMP-CAZ-CIP-NAL-STR-SXT-TET 1€0.7)
AMP-CFZ-CIP-NAL-STR-SXT-TET 1€0.7)
AMP-CFZ-CHL-CIP-CTX-NAL-STR-TET 2(1.5)
AMP-CHL-CIP-FFC-NAL-OLA-STR-TET 3(2.2)
CHL-FFC-FOS-GEN-OLA-STR-SXT-TET 1€0.7)
AMP-FFC-FOS-OLA-STR-SXT-TET 1€0.7)
AMP-ATM-CFZ-CHL-FFC-CTX-STR-TET 3(2.2)
AMP-CHL-FFC-FOS-GEN-OLA-SXT-TET 1€0.7)
AMP-CFZ-CHL-CIP-FFC-NAL-STR-SXT-TET 2(1.5)
AMP-CHL-FFC-FOS-GEN-OLA-STR-SXT-TET 29(21.5)
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Source(n) Multi-drug resistant phenotype Number of strains (%)
AMP-CHL-FFC-GEN-NAL-OLA-STR-SXT-TET 1¢0.7)
AMP-CFZ-CHL-CIP-FFC-NAL-OLA-STR-SXT-TET 3(2.2)
AMP-CHL-FFC-FOS-GEN-NAL-OLA-STR-SXT-TET 5(3.1)
AMP-ATM-CFZ-CHL-CIP-CTX-FFC-NAL-OLA-STR-TET . 302.2)
AMP-CHL-CIP-FFC-FOS-GEN-NAL-OLA-STR-SXT-TET 1(0.7)

Human (13) CIP-NAL-SXT-TET 2(1,5)
AMP-CHL-STR-SXT-TET 1(0.7)
CIP-NAL-OLA-SXT-TET 1€0.7)
CIP-NAL-STR-SXT-TET 2(1.5)
AMP-CHL-CIP-STR-TET 1¢0.7)
AMP-CHL-FFC-STR-SXT-TET 100.7)
AMP-ATM-CFZ-CHL-CTX-STR-TET 1€0.7)
AMP-CFZ-CHL-CIP-FFC-NAL-STR-SXT-TET 1€0.7)
AMP-ATM-CFZ-CIP-CTX-NAL-OLA-STR-TET 1(0.7)
AMP-ATM-CFZ-CHL-CIP-CTX-FFC-NAL-STR-TET 1¢0.7)
AMP-ATM-CFZ-CHL-CIP-CTX-FFC-NAL-OLA-STR-TET 1€0.7)

Dog (1) AMP-ATM-CFZ-CHL-CIP-CTX-STR-TET 1€0.7)
Chicken (1) AMP-CHL-CIP-NAL-TET 1¢0.7
3 3 it BUUHHRER B, BEEARMRE, £TH TN

EEREEN. VDITHEESIEREHEEFRNE
BEIORE" . RGEDITEMBRYITEE A
MEEREEER WAL ER, HEFEREeHRY
ITEERIUR T RGEDTTEMBG R TE K E L
I 7 B R R R 0T B, KA RS 3K
U 17T AT 25 A0 R0 A7 1% 00 F 47 48 0 F sl L K X B
mEESRNETAAFEEER L,

AR NERRE ER RIS E Kl 135 #
RREE ERFEHRBZDITE. Hrb,E 90% Bk
BFR.SHAREME B, REREXHR
HUTTHEBR I ANRBROEBELEB . ARBES
iR EIERMERE S TRRRBEDTTIE. Rtz
SERVDTTEMNEREELA 4 FUTHIL
E SN LE S PNEEEN- L E S 3 F sk N
FRXEMEREHY T EEE S5 R A H &)
MW K= E ST AN FEERE
BiER  EBRRNEBERTIZAEEIEL EE.

BT 25007 BR, B T B R X & F
FHAR(87.4%) BEB E (93.3%) . IUIF £ (95. 6 %) Fl
BEHFEW (68 9% MR, L@l
AL 1% 2 REMM, STHEXH T, 7M

FME AR TR TEM EERYBRHE
AT B 251 (28.900)

BRI THE 2 'R ARG, N TAR
BERBEARFTZEMAGRYXT 0% L,
LEIVAIE ]2 E

AN TG 3045 43 B 48 B 1T ] o, SR 36 36 95 B9 it
HREE ., NRKERERTRITA AR AL ERH
B X TRER i T A RN TR TR, @ 'Y
R EEMERWAEERA AR, XSHELR
BRI EAG Y RREBTHBRERER
JLEBF ST E— B

B2, T 25 AL B 1T 8 B0 B R AT R 25 3%
BT B 2 S e B 4 ¥ T B X R B T &Y
it 25 Y AT MW, AU T AR IR R AR R

e

SIAEXBR AT, IaE. L% K
DIENRTERGRLH] FEAELERF
#,2021,37(9) : 795-800. DOI:10.3969/j.issn.1002-
2694.2021.00.108

SHE W
(1] BRARAL, MR LA RBEERR SEE]. HERR



800 T E ANEB

BORE W 2021,37(9)

E#¥xE,2011(3),324-327.

[2] Majowicz SE, Musto J, Scallan E, et al. The global burden of
nontyphoidal Salmonella gastroenteritis [ J]. Clin Infect Dis,
2010, 50(6) . 832-889. DOI:10.1086/650733

[3] Deng XL, Ran L, Wu SY, et al. Laboratory-based surveillance
of non-typhoidal Salmonella infections in Guangdong Province,
China [J]. Foodborne Pathogens Dis, 2012, 9(4): 305-312.
DOI:10.1089/1pd.2011.1008

[4] Dings A, Rowin PM. Exotoxins of Staphylococcus aureus [J].
Clin Microbiol Rev, 2000, 13(1); 16-34, DOI: 10.1128/CMR.
13.1.16

[5] Wilsdon KF, Gibson A. Meningitis due to Salmonella London
[J1. The Lancet, 1941, 237(6143); 665-666. DOI: 10.1016/
S0140-6736(00)61024-3

(6] &8, F#R.UTNERQBHBWIM] L& . F ¥ K% H R,
2009:132-142,

[7] Lantos J, Marjai E. In vitro transfer of multiple resistance ob-
served in vivo during a Salmonella London epidemic[J]. Acta
Microbiol Acad Sci Hun, 1980, 27(1): 47-53.

[8] Kim S, Kang YH, Nam HJ, et al. A virulent strain of Salmo-
nella enterica serovar London isolated in infants with enteritis
traced by active surveillance and molecular epidemiological study
[J1. J Korean Med Sci, 2003, 18(3); 325-330. DOI.10.3346/
jkms,2003.18.3.325

[9] Park JK, Seok WS, Choi B, et al. Salmonella enterica serovar
London infections associated with consumption of infant formula
[J]. Yonsei Med J, 2004, 45(1). 43-48. DOI: 10. 3349/ymj.
2004.45.1.43

[10] XRBLRE, M&ERE, XNAH —BAAYNREGYHFRNLR
ERBT] EREERARBES . 2014, 15(3): 342-
344. DOI:10.11713/j.issn.1009-4822.2014.03.014

(1] SfF =, PHFE, REF. 2017 FXBHEEEALARER
RERMBETSBOINEMAH L] LIF WK%,
2020, 31(5):578-581.

[12] Yang X, Wu Q, Zhang ], et al. Prevalence, bacterial load, and
antimicrobial resistance of Salmonella serovars isolated from
retail meat and meat products in China[]J]. Front Microbiol,
2019,10:2121. DOI:10.3389/fmicb.2019.02121

[13] AREX, Y&, HEW, . FYREYIHE PCR W HA
MESEL)]. i E¥#R, 2010, 31(S1) . 82-86.

[14] Sambrook J, Russell DW. 4+ F LK IEHIM]. 3 1. b=t
BhaE d A, 2002: 96,

(15] %EH, B, THR, %. 1993—2008 E/FERBITHEAY
Bt EMEL YW AESF]] PEASEBRFER,
2009, 25(7): 630-635.

[16] Sun F, Li X, Wang Y, et al. Epidemic pattern of antimicrobial
resistance of Salmonella enterica serovar Gallinarum biovar
Pullorum isolates in China during the past half-century[J].
Poultry Sci, 2020, 100(3): 100894. DOI:10.1016/].PS].2020.
12.007

[17] He JJ, Sun F, Sun DW, et al. Multidrug resistance and preva-

lence of quinolone resistance genes of Salmonella enterica sero-
types 4,(5],12:i:- in China[J]. Int J Food Microbiol, 2020,
330: 108692, DOI: 10.1016/j.ijfoodmicro.2020,108692

[18] Issenhuth-Jeanjean S, Roggentin P, Mikoleit M, et al. Supple-
ment 2008— 2010 (No.48) to the White-Kauffmann-Leminor
scheme [J]. Res Microbiol, 2014, 165(7); 526-530. DOI: 10.
1016/j.resmic.2014.07.004

[19] Wayne. Performance standards for antimicrobial susceptibility
testing, twenty-third informational supplement (M100-S23)
[J]. Clin Lab Standards Ins (CLSI), 2013, 34(1): 50-57.

[20] B4, BEL, 8, & RRAFYBEVITENIELER
W HRPMT]. FEBEREK, 2012, 48(12): 63-66, 103,
DOI: 10.3969/j.issn,0529-6005.2012,12.025

[21] BRI, R, BREHK, 2. 2011 FEITERMEBREL
MWL), WHFBHES, 2012, 23(3); 7-9. DOIL:10.3969/].
issn.1006-9070.2012.03.003

[22] XS, i, BAMNG, & BMTRAVITEMEREY
EWAHEAHSFRERTI] PEEERR K. 2020, 30
(9): 1056-1058,1062.

(23] #BM, XNAF, RFE. WAKMEX 177 H¥> 178 35 B 4 A
BRAGABRERSI). FETAERREE, 2020, 30(16);
1952-1954,

(24] %%, %%, ok, F. THHREEEERADIIER
RHI]. BBFE 2, 2020, 32(9): 904-506,910.

(25] HM, #a, 4%, % EEHFILK 2015—2018 FHIER
AUTTELE S RAG FH -] +BAFEE, 2019, 19
(6): 503-507,

[26] &L, B, HBE. Kpkd 2019 FEREYLTHMF S
fi kMG R[] PESHEZ, 2020, 27(20): 49-50.

[27] XuZH, Wang M, Zhou CY, et al. Prevalence and antimicrobi-
al resistance of retail-meat-borne Salmonella in southern China

during the years 2009 — 2016: The diversity of contamination

and the resistance evolution of multidrug-resistant isolates[]].
Int ] Food Microbiol, 2020, 333: 108790. DOI: 10.1016/j.ij-
foodmicro.2020.108790

[28] ®&#, W%, 3%, £ BT EE-&PPITRELERY
SWMAMHHEN] R RETLRBRW M, 2016, 7(6) ., 2252-
2257,

[29] ik, SEAE, BBRE. % WP EEEDITHN S AW
()] R ES, 2020, 35(11); 1161-1164. DOI; 10.
3969/j.issn.1673-8640.2020.11.018

[30] 4%, B, RiF®, . 20142019 FLEHHEHRE
TSR W 5 07 []]. BRL 5 (@, 2020, 36(21). 2936-
2940,

[(31] k&4, B, FHE, % 20122017 ERHARXAHFU
B RRO W R4y FRIERFR ] AW EZ K, 2019, 19
(7): 913-917.

[32] #gik, H/h, TEHE, £, 7 BBV ITEHER WA 4 F 5
Maw]]. EXsPHH,. 2019, 35(6): 517-520. DOI; 10.
7629/yxdwi{z201906002

KRB HE:2021-02-10 B HEFH



