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[Abstract] Objective To analyze the serotypes and antibiotic resistance phenotypes of
non-typhi Salmonella strains in Henan province from 2011 to 2015. Methods The stool samples were
collected from diarrhea patients, and enriched with SBG enrichment broth and the pathogen isolation
was conducted with CHROMAgar selective culture medium at 37 °C for 18-24 hours using KIA/MIU
biochemical action and API20E biochemical system slab to identify Salmonella strains. The serotypes
of all the positive strains were detected with SSI Salmonella typing sera. According to K-B drug
susceptibility testing method published by USA clinical and Laboratory Standards Institute (CLSI), the
antibiotics resistant phenotype of the positive strains were analyzed. Results A total of 1 351 strains
of non-typhi Salmonella were isolated, in which 811 were from males, 540 were from females. The
ratio of men to women was 1.5 : 1. Children and young adults were mainly affected. The pathogen
isolation was mainly in May—October during a year. The 1 351 strains of non-typhi Salmonlla were
divided into 58 serotypes. S. enteritidis, S. typhimurium, S. agona, S. derby, S. indiana, S. senfienberg
and S. thompson ranked 1"-7". The drug-resistance rate of the 1 351 strains was 46.1% to synthetic
broad- spectrum penicillin ampicillin (AMP), 19.5% and 21.2% to the three generation cephalosporin
ceftazidime (CAZ) and cefotaxime (CTX), 8.8% to the four generation cephalosporins cefepime
(FEP), 58.7% to the one generation of quinolones nalidixic acid (NAL), 14.7% to the three generation
fluoroquinolone ciprofloxacin (CIP) and norfloxacin (NOR), 25.0% and 35.6% to aminoglycoside
antibiotic gentamicin (GEN) and streptomycin (STR), 35.4% to amphenicols (CHL), 31.7% to
sulfonamide trimethoprim (TMP) and 37.8% to tetracycline (TET). Totally 879 strains were multidrug
resistant (65.1%): 350 strains were resistant to 3—4 kinds of antibiotics (25.9% ), 309 strains were
resistant to 5-7 kinds of antibiotics (22.9%), 174 strains were resistant to 8—10 kinds of antibiotics
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(12.9% ) and 48 strains were resistant to 11-12 kinds of antibiotics (3.6% ). Conclusion The
serotypes of non-typhi Salmonella strains isolated from Henan province varied, some strains were
resistant to 12 kinds of antibiotics commonly used in clinical treatment and the multidrug resistance

has become serious.

[Key words] Non-typhi Salmonlla; Serotyping; Antibiotic susceptibility test
Fund programs: National Science and Technology Major Project of China (2012Z2X10004201;

2013ZX10004203)

oI T R S 37 JE e AR s W i A= AR R
L IR 1 AL ) — 8 24 B AT 7T, R T2 N
P R R, R R AR B EE S | & R
P AL i B 2 PE I 1 DS I, LI A RE R mT 30
h Sk E R A HAGE (BI5 FE 5 B 9E) B It AE
3FRAAL, VOITRJCIERRE, A 8h 1, et IR &, AR U
Kauffman-White (K-W) IfiL & 43 % 4 , V0 1@ B 1l 43
R RIS T TR IR VD T 2 A HE 2 700 A3 Ff 1l
TR HAE Y B R <<S SRS LB T A %
L BOR A1sR Y . ARWFSE T B H R A 2011 —
2015 4 8 Y5 B 3 (AR A i AR A7 FE V0 T T Bl 1A T
TEAE ALY, MTE2 0B, 25 P U i, TR
AT RN AR L SR AR a5, SR AR DG 1 )
R R A A

MRETE

1. RO S 8+ R LIS
o i U P WA 1 AR T 2 i e MBS o 161 e L[ H
HEE 3 R LA L BRAE MR A s (R A KRR
i Zh A Sl (45 ) IX R4 2011 — 2015 4R
Y596 2 I W I 2R 455 5/ W S R B R iE T 112 )
AR CRMITT & BT JE DT AR B i) i FE
ITREA R M 7 B85 9% . S AF R ZEMAEA
37 52843, 4y B BNAEMFE VLT TR 1 351 Bk, B o B %
H3.6%, Hr, 201145 731153 1948%,20124F6 85745
2048k, 201347 122473292 4%,20144F9 538173333 kk,
2015 4 8 280 15y 328 B 5 ¢ Wi W m A5 43 A M T
5 7644y 3208k, BT 8 11543 274 kK, JH 1T 8 75015
261 Bk, ffEE- 10 324y 423 ¥k, A B 4 575 ¥k 64 ¥k .

2. EEEG WAl R R L B (SBG) , Vb1]
P BL 3 5 40 By 5% 2 (74 [E] CHROMAgar /A 7)) |
Cary-Blair [Giz 6 55 #23E , XUPHER (KTA ) /3 05|k fR
% (MIU) (_L3 CDC) iy /M-H B il , 25 84K
Ay T 2% (95 [E OXOID 23 7] ) . API20E 7 AT i B
AN % 58 M 4% (3 [ bioMérieux 2 H] ) VP12 W
I3 , $EE15 S 53 (P12 SSIAH]) o

3.

(DY TP BRI 5 AR R AR )28

fEI 4 A Cary-Blair [Giz 26 55 57 35 ik B0 %
HM T S ml AR LKL SR 34 R 37 CH5FR 12 h e
U TR R S E R R = XKLk, 37 CRi R
(16 ~ 18 h) s PR T v (224045 58 DG
W) B — 2 R A e . R TG AT DR EUEE DI B
540 9 2 il B A T 0 G XU (KIA) A5l 71/m5| W/ PR
ZRFIL(MIU) |,37 CHiF 18 ~24 hy W THFE
KRB A R LR (K/A) =R (gas™) AL E
B (HLS ™) 3l 7 B (Mov ) FImg IR P (- ) R &
FEEI I (URE) BT RR AT R0 20 105 b T, API20E
RGHEAM IR

(2) ME2F 03B 5808 IS VDT TR AL R T RrHE Lt
WE TR, 37 CHFEIK (16 ~ 18 h) o FH—UHE
FERV AR AT V% T3 b L i
U (O LI ) 43 BY ML 785 WS , 1 min P H BA0URE
BEGEH R BH M , A= 3R KA R F B X T 5 0.4 98T 175
SERBAAG 2SR, 37 CCREFF 16 h e B i o8 & 1A 7 #E
T 15 TAHH: 12 4) 7555 100 B K AR
K-W L3 43 75 Rt o X I 1 5 0 1)

(3) 2 it 5 - 2 B WHO 4 7% 119 Kirby-Bauer
LK U TR RO R BRI R, 37 SR
16 h i, 0.85%4: #RER K il B 0.5 22 [RELf B . ]
TC AR T R RN S IR A T M-H AR T, H
S ECARR 2 AT A R S5, 15 min NEE 37 CIRAR
K37 16 ~ 18 h i , I 45 245 feal i I TR Bl AR, S 1R
5 [ I PR 52 56 25 A ME AL 25 (CLSI) 2009 4F fr #fE it
7 25 R AYH 22, KW A T ATCC25922 15 4y Joit
FEEE

s R

1. R - 1 351 BRARGIIEVD TR 161 58 ok
LA 1.5 1(811 : 540) s 4F4#4 53041 A 0 ~ 5 %7 815441l
(60.3%) ,5~18 % 74 1] (5.5% ) , 18 ~30 %/ 373 f§i]
(27.6% ) , 30 ~60 % 20 fi (1.5% ) , >60 % 69 i
(5.19%) , ME#S LB A AR R 3 5 S s i [ 24 h
T5—10 7, BABMANFHE 21 RHE

2. MLV R4 - 1 351 BRAEVG IRV T TR 4Rl i
Sy RISy Ry S8 AN IILTE AL, A JE FT 7 AL R R



FAER AT 2475 2016 4E 9 ] 45 37545 9] Chin J Epidemiol, September 2016, Vol.37,No.9

- 1255 -

(S. enteritidis) . FR. 173 %€ (S. typhimurium ) . B 57 JI
(S. agona) BRI (S. derby) ENEEZ4N(S. indiana)
FRIFAKE (S. senfienberg) 175 7% (S. thompson) VP1]
WL AN 1T HRARRE M, LR 1

3. 2N 1 351 BRAERZEVD T TN 3 Ak
KT R TG (AMP) BOTH 255 8 46.1% ; % =
oL AP R LA nE (CAZ) SkTEBER5 (CTX)
AT 285 28 19.59%F1 21.2% , %of PUAR Sk 740 A4 253k
fME G (FEP) (A1 24 % R 8.8% ; X — X M 145 i 2 e
A ZEZENERR (NAL) 1T 25 24 58.7% , % — A 3R
BB RN TP 2 (CIP) i 7D & (NOR) ()
it 2550 14.7%H1 14.7% ; W& ISP Z K
% % (GEN) | 55 %5 Z (STR) (1 i 25 % 4 25.0% il
35.6% ; X} S A R XS Pu £ E (CHL) By it 25 R
35.4% ; X AL e S 40 AE R H AR B BE (TMP)
(T 265 5% R 31.7% ; XF DU 3K % (TET) BY it 25K Ay
37.8%, BT AR DU Sk AU 2B A A i 24 3 2
AR LT (2 B 1), FBRZ T 2R 00 A
JUEE, 1 351 BRARGIIEVD T TR g 3 A DL B AE R
ZEM 2GR 8790k (65.1%) : Horbiit 3 ~ 4 R N
350 £ (25.9% ) , Tif 5 ~ 7 Fh 4 2 309 #£ (22.9% ) , Tiit
8 ~ 10FhI M 174 ¥k (12.9%) , it 11 ~ 12 Fh 1) Hy 48 #k
(3.6%)(F 3,K2),

o

it WHO (44, A 21 22 Lok, 76t F g [
P, H U T TR G2 B R AR R . 73R
I AR 3 DX, ARG TR G S DR A B ) 3
JBREE AL EGORI G 7k AR R B
FAEF,70% ~ 80% 2 ARV FEVD T T 5 ke, HEl

F2 1351 BRARGIEVDT T 12 Rl 2 2515 0
bk % LI
it 25 (R) (1) HHIF(S) it 275 %)

AMP 623 7 721 46.1
CTX 286 9 1056 21.2
GEN 338 22 991 25.0
FEP 119 21 1211 8.8
TMP 428 33 890 31.7
CAZ 264 24 1063 19.5
CIP 198 147 1 006 14.7
TET 511 65 775 37.8
STR 481 342 528 35.6
NAL 793 114 444 58.7
CHL 478 38 835 354
NOR 199 35 1117 14.7

30 5 20114F m 20124F » 20134F = 20144F = 20154
60

40

i} 245 (%)

20

0
AMP CTX GEN FEP TMPCAZ CIP TET STR NALCHLNOR
1)

1 2011—201S4Em R TG ib] TR 2%

700 = 20114F = 20129F = 20137F = 20144F = 20154F

R3 R4 R5 R6 R7 R8 R9 RI0O RII RI2

Z i 2y
B2 20112015430 B AL TR 2 Elf 2%

Sy P R P 2 R PN v B R LA
YOIV R L B 5 Ak 22, 3 H ATE 4RGE 1A 100 47
Fft o MLIE = AR VD 1T T

11 3SIBRARGIED T R L) ~
Rt USIRRRDIRIGON g e gt A

MR MRk muEELH BRER|| munEEL BRER i) MRAR . . . . ]
Enteritidis 366 || Shubra 12 || Newport 3 || Amsterdam 1 E A1 é}*ﬁﬂé’z%%%%\iﬁllm E/‘J HE 1’1&
Typhimurium 272 || Altona 11 || Rissen 3 || Bareilly 1 Z‘,g , E%ﬁt?ﬂ] N jﬁﬂi N j\ﬁ %‘%})ﬁ; N é’ég{ﬁ
tewa 13 1 1S 3| Foo 1 R, WAL

erby Jjugu ennessee odcoast e T N
Indiana 61 || Infantis 6 | Anatum 2 || Lagos 1 E"J Eﬂ:j"‘ﬁ ’ jlﬁ 'fjjilé {//I 1 H *H 1;%—%2%&
Thompson 53 || Istanbul 6 || Essen 2 || Lille 1 9% %i E/\TJ % ﬁ IIEI E/‘J 3‘5%: X’ﬁgﬁﬂﬁ s LA IL:_:ILM 'fﬁ
ienﬂelrzl?erg gz éiUfrpolll 1 z Zmbus l 2 [;Jfb'andaka i FEVTHE 2B (1,4,5,12:1:-)

orvallis aintapauw ngensalza oiters NI s s 1 5 s
Stanley 28 || Montevideo 4 || Pakistan 7 || Pomona 1 ESEL ’ S &,ﬂ PRICT S j:”] o,
London 19 || Virchow 4 || Papuana 2 | Potsdam 1 1 * HW%?IL}EEM] ﬁ;‘IJ N Ejﬁml‘{jﬁa iﬁ]l]ﬂ% TE'F??
Meleagridis 18 || Zanzibar 5 || Wandsworth 2 || Putten 1 %%%ﬁ@ , m TokE M*E z’giﬁgij& I‘EJ ] ,
Kentucky 17 || Berta 4 || Westhampton 2 || Singapore 1
o o o s I3 AT A] BEAF AR MR 2 1 A L LA

erdeen 15 || Bovismorbificans 2 || Worthington 2 || Weltevreden 1 "
S 2 -+ N

Albany 12 || Braenderup 3 || Abony I S5 i 17 ﬂigﬂéﬁf HET& s Eﬁ%%]&“ﬂajﬂﬁj\%
Hadar 12 || Give 5 || Amoutive 1 H.Lﬂ‘?uj:ﬁn gﬁ\ 6}'25‘1\? ° % ﬁl‘ﬂ:ﬁ 56 Hiﬂi




- 1256 - FPARIR AT 243 2016 49 J 45 37 4545 9 1)

Chin J Epidemiol, September 2016, Vol.37,No.9

K3 STIMRARMTENDT T E 2 Hl 241

ffif 24RO [ PRREL [EEICO)
ifi 3 AMP-+NAL+STR 147 10.9
i 4 Fp AMP+TMP+NAL-+CHL 203 15.0
i 5 F AMP+CTX+TMP+NAL+TET 158 11.7
ifi 6 AMP~+GEN-+TMP+ STR+NAL+CTX 80 5.9

AMP~+TET+STR+NAL+CHL+NOR

AMP~+FEP+TET+NAL+CHL+STR

AMP~+TET+NAL+CHL+NOR+TMP

AMP+CTX+CIP+TET+NAL+CHL
i 7 Fp AMP+GEN+TMP—+TET+STR+NAL+CHL 69 5.1

AMP+TMP+TET+STR+NAL~+CHL+NOR
i 8 Fit AMP~+TMP+CIP+TET+STR+NAL+CHL+NOR 43 3.2
i O Ft AMP+GEN+TMP—+CIP+TET+STR+NAL+CHL+NOR 88 6.5
M 10 Ffp AMP+GEN+TMP+ TET+STR+NAL+CHL+NOR+FEP+CAZ 43 3.2
ifi 11 AMP+GEN+TMP+CIP+TET+STR+NAL+CHL+NOR-+FEP+CTX 34 2.5
i 12 Ffr AMP+GEN~+TMP+CIP+TET+STR+NAL+CHL+NOR+CAZ+CTX+FEP 14 1.0

SABIBTTE L, BR T HARAG R RN, R EAET
I3 B 5] AEAFRERIOCH . MARAISE Fha] L& BE, i
BT TEE BBl B A LA R A FEVD ]
PR 3 S AL 448 (T ) I RIFTE 45 SR A Tm]
AT BT AR LY | EVER 2 9 46 Il i B, 5 A T
FRASE B e ) e — S 2 AL I 3 7R 5 | ) 2 O R 1 A
RAEEMIRB] (U0 2012 4ET BG4 Stanley V011 T 25 % P&
1) o NP | | R R Y I
3 RS o3 TR 6 IF T R O 1k 2 L F
58,48 N A TAEF ST,

1 AT i 245 2 0 AR BRI AR AL TR 179 B K )
M, TGRS R S R M R
M 25805 H 2578 AR5 25 fl 3 45 R ]
LA R A IR FE VD T TR AR i I i B0k
AT 245 [ 0 L e P2, X 8 28 12 R A R AEAE
ANFIRRBE TN 2, Hi M A B A R 28 s
PUIRZR IS R RS RS IS DL B — R s i
I8 X I R 259 — AR Sk #0288 S s i i s b A 3R
i} 245 5% FL A AR (AL 5t T s FE1FEV TR
Z M 25 LA AR 7™ 5 I PR 43 5 A R > 50T
3~ 12 FhprAE Z i 2, AR L R m i H AN
= AR LT AR 250 85 A 5 % DL BRI L3,
ARAHE I T BET7 AR , 17 H A 36 T A A B T (e A
Kk
FlzmmzE G

s %2 X #

(1] AT 4ty A3 XE/INES 45, 2010 4F ) AR 44 V0 17T T Ml e Ho
JEEEARE AT [T ], AR PP R 22 2R, 2012, 46(5) - 424-429.
DOI:10.3760/cma.j.issn.0253-9624.2012.05.010.

He DM, Ke BX, Deng XL, et al. Surveillance and analysis on the
athogenic features of Salmonella in Guangdong province in 2010
J]. Chin J Prev Med, 2012,46(5) : 424-429. DOI : 10.3760/cma.

j-1ssn.0253-9624.2012.05.010.

[2] Petrovska L, Mather AE, AbuOun M, et al. Microevolution of

—
o0
[

—
N=J
[l

[10]

[11]

[12]

monophasic Salmonella typhimurium during epidemic, United
Kingdom, 2005-2010[J]. Emerg Infect Dis, 2016,22(4) : 617
624. DOI:10.3201/e1d2204.150531.

Rivoal K, Protais J, Quéguiner S, et al. Use of pulsed-field gel
electrophoresis to characterize the heterogeneity and clonality of
Salmonella serotype enteritidis, typhimurium and infantis isolates
obtained from whole liquid eggs| J]. Int ] Food Microbiol, 2009,
129(2):180-186. DOI: 10.1016/j.ijfoodmicro.2008.11.021.
Petrov P, Hendriksen RS, Kantardjiev T, et al. Occurrence and
characterization of Salmonella enterica subspecies enterica serovar
9,12:1, v: -strains from bulgaria, denmark, and the united states
[J]. Eur J Clin Microbiol Infect Dis, 2009, 28 (5) : 473-479.
DOI:10.1007/s10096-008-0653-9.

Chen MH, Hwang WZ, Wang SW, et al. Pulsed field gel
electrophoresis (pfge) analysis for multidrug resistant Salmonella
enterica serovar schwarzengrund isolates collected in six years
(2000-2005) from retail chicken meat in taiwan [J]. Food
Microbiol,2011,28(3):399-405. DOI:10.1016/j.fin.2010.10.002.
Huang X, Huang Q, Dun ZJ, et al. Nontyphoidal Salmonella
infection, Guangdong province, China, 2012 [J]. Emerg Infect
Dis,2016,22(4):726-729. DOI: 10.3201/eid2204.151372.

Liu X, Liu Q, Xiao K, et al. Attenuated Salmonella typhimurium
delivery of a novel DNA vaccine induces immune responses and
provides protection against duck enteritis virus [J]. Vet
Microbiol, 2016, 186: 189-198. DOI: 10.1016/j.vetmic.2016.03.
001.

TR R AT A, SR R TS R AR FE VD 1] TR
21 PFGE 73 BUWFSE [T ], rhAeRiE o R de e "4, 2012,
32(6):542-548. DOI:10.3760/cma.j.issn.0254-5101.2012.06.012.
Li BS,Ke BX, He DM, et al. Antimicrobial resistance patterning
and pulsed field gel electrophoresis (PFGE) typing for non-
typhoidal Salmonella isolated from diarrhea cases in Guangdong
province, China [J]. Chin J Microbiol Immunol, 2012, 32(6) :
542-548. DOI:10.3760/cma.j.issn.0254-5101.2012. 06.012.

W RBEL, B L 45, 2013 AR VLIRS IR PEAR I IE VDT
PRI LIS [T, VL5 T B PR % , 2014, 25 (4) : 20-22. DOI:
10.13668/j.issn.1006-9070.2014.04.008.

Dai Y, Zhu QR, Zhou YJ, et al. Investigation on burden of
food-bourne non-typhoidal Salmonella infections in Jiangsu
province [J]. Jiangsu J Prev Med, 2014, 25 (4) : 20-22. DOI:
10.13668/j.issn.1006-9070.2014.04.008.

TR, XVBNE L A5, 2009 AR s X)L 2 L I TS
S s 254 A [0 ] P N L R R 5, 2011, 18(1) - 33—
35. DOI:10.3760/cma.j.issn.1673-4912.2011.01.012.

Yu GH, Dong F, Liu XQ, et al. Analysis of etiology and drug
resistance of infectious diarrhea among children in Beijing area
in 2009[J]. Chin Pediatr Emerg Med,2011,18(1):33-35. DOI:
10.3760/cma.j.issn.1673-4912.2011.01.012.

Frink S, Morales C, Kiang D. Draft whole-genome sequences of
Salmonella enterica subsp. enterica serovars enteritidis, veneziana,
and salford, isolated from herbs [J]. Genome Announc, 2016, 4
(2):e00134-16. DOI: 10.1128/genomeA.00134-16.

Yamazaki W, Uemura R, Sekiguchi S, et al. Campylobacter and
Salmonella are prevalent in broiler farms in kyushu, Japan:
results of a 2-year distribution and circulation dynamics audit
[J]. Appl Microbiol, 2016, 120 (6) : 1711-1722. DOI: 10.1111/

jam.13141.
(s B 49:2016-03-31)
(A =1



