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HLAAR v 0 38 A% AL » O ELARE D 2 by T 22 AN S0 57 1) A% A 1 50, S B3OSR0 6 0 1) TG A8 St T 7 2B AN [
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L7 L R N IS B S RS e B R N R R v
B H R A I 5 TR BLLY 2600 Fh b I I
pax} L Hoi 1 2 v 17 K & (Salmonella Enteritidis) #
RAG2EY TTEB (S. Typhimurium, STM) & 5] 2 A
FIEP I L yE MY . 21 ALk, —Fh S
STM HAT AL 5T 8 20, TR AR 0 R B 2 %
KR M AR A D T R g A 1,4, 51,1200

RIS 4 AT IRV T IRE L, 4, 5], 120041
WFFCBLIR S LAYl 4 )5 I Ji A SGHF 9 488 S A4 4 -
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MR AT I I
78 20 40 90 A LUAT — BE RV TTIRIA L
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WITIRE L4, [5 1512000500 il 22 42 8 N R4 B
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EH, PP T4, [51,12:i:- 1993 4£
BT RES G, b ISR SR
I e 50 22 [ 51 v 1] G B S B s B i
2" s b EE T e, pE Y g
R A4 51,120 31 5 £ 5k 356 05 1 3

LERRM, BET R BV 1T IR 1,4, [5],12:4:5]
NG S N R R R % . AV ITTIREEL 4,
(51, 12:i:=T 1997 4576 76 9F F #3577, # i
AT G N5 1A VG BE I S P S LA B )
A U L s R Y . 2006 4R, Y5 T VTR
B 4,5,12:1:=DT193 {45 P 51k f5 & 28 9 R b
VG R R 133 A, 1 AZET " . 2005 -
2008 4F, YT H L4, [5T,12: 10 # th % 76 3% [
MES 1L b E) 5 3 R0, B 7R 201042011 4E K
MG T 4 51120 A E ST
Rk gR " Ak, S Ll E L ORR
Mtk RE a4 B 125 M
oot T B0 P B A B e AT R v s e

EEM PITRE L4 511205 h %
[R5 A 2KV 1 B 6 R
2007 4EV5 3 TV 4,5, 120K VR & IR 5
L K A M Vb 1] B 2 R AT .
K TGRS [ R, b IR L4, 5], 120005
T 1 N 2K 9 995 th 70 S B g

2 ?//I\I‘j E%l)‘lw B]’IZI—ﬁﬁﬁ%'l‘i

WITKE L4, 51120 ~Ed bt i =k T
J¥ ) 2 H i 25 (Multidrug Resistance, MDR) B %,
It A FC RS A ) K BE B > 1,4 [S],12:1:-MDR
AR BAERIRZ A E K RE. 1,4, 51,1203
e owr E O Bt 2 #: Ampicillin ( A),
Chloramphenicol (C) , Kanamycin (K) , Streptomycin
(s),
Trimethoprim (Tm) , Gentamicin (G) , 3& Bl A [\ 1 &%
AL, 7 A T 25 M0 2 FL 24 .

T 20 A, BRUNAFTEPI RN 21,4, [5],12:0:-
MDR & £k, —Ff & 20 {28 90 4FARK H I 1) B J5RE
51 ACSuGSTTm fif 545 PEMI 1,4, [5],12:i: 4%
%[12,25] , FRAVE VG 3 F ¥k & (Spanish clone) , 7= 3% & I
WA U302 7o 53— Ao 21 AL DU, FE RO 2 A

Sulfamethoxazole ( Su), Tetracycline (T) ,

B 5%t I G (6 4k A 5 1) ASSuT it 25 E PE 1, 4,
51,12 i34 B "™, BK 1 Wk 9 Bk & (European
clone) , = & DT193 #4 fil— L& DT120 #Y .

WEFC R B ACSuGSTTm fiif 2545 PE 11,4, [5],
1200 B Z HATECOR M AR5 4 M i 45l 45 0 2k
sprC 1) pUO-STmRV1 2 Jii i 5k, spoC BH P 1) pUO-
STmR1 TR =72, I 4545 blay, ~aac (3) 4V.aadA2 .
emlAl < sull < dfrAI2 . tet (A) 25§y 25 o 56 R 2077
Gareia ™" % HL T 2000 - 2003 4 4> 85 [ 74 HE o 1)
ACSuGSTTm fif Zy 5P 4, [51, 120104 E & A 7 &
X4 dfrAl12-orfF-aadA2 ({1145 1 64 4 1 (Inl) 0]
AX[X g sul3 Fl estX-psp-aadA2-cmlAl-aadAl [ it
ML T (type 111 In-sul3) , DA Rz &5 VY 35 25 B0 6 1A
(tet (A) ) (W5 e Tl 721, I H BT A B vk Jk IR0 mT
Bah R K o E AL T2 IncA/C B IncA/C + IneN [f]
B 2 J) HE B spoC 1 29 150 =200 kb ] pUO-
STmRV1 JFki 1o 14k WF 5% 1, Gareia™ % B KK Y]
4, [51,12:1: -MDR F& Bk o 3 47 76 oAb (% 1 25 )50,
f #5 H IncA/C 1 pMVN-STmRVI Fl pMVN-
STmRV2 Jitfi (J& T pUO-STmRV1 24 it ki) , F IncR
) pMVN-STmRV3-RV6 J5i ¥i, LA Kz 43 ) B IncFlls—
ST1.  IncFIB-ST17 1] pMVN-STmVR1 i
pMVNSTmVR2 J5i $i

HOASSuT fif 2545 ¥ 11,4, (51,1200 B AR 7E 7Y
PEF VB KA FF 2 O R E R B R 2 4
M7 blagg, « strA-strB. tet (B) . sul2 i 1k %6 o 24230
2006 4, {5 57 AR 8 2 R I PR B R R R 0
04,5, 12014 fk 2 2 ASSuT it 25 810" o il i
XF ASSuT i 24 ¢ P ¥ & KA STM #1114, [5],12:
LA B BT B AT R A TR A R
“ASSu”Hi 25 T A 5% B P ME X 48 1 (resistance region
L,RRL) F15 “T7 40 25 P 48 & 19 b 1k X 5 2
(resistance region 2, RR2) , IX 2 AN X 48 #fi A\ A B
1826 A [Hl, Bt A i Pk # 5A3 AL IF) 9 RRT AT RR2 X
WIE IR B AL blagg, ~strA-strBsul2 <tet (B) F i IE K,
i B RR1.RR2 1¥ STM 1,4, L1, 12:: 3 EH
[ i (R

BB A, A8 IS K R 36 [ i B ACSSuT i 24
B 76 2% [t L ACKGSuTm '™ L ACSSuTG ™ fiif
ZiE bk . Mulvey ™ ) # 766 ¥k k4, [57,12:
LR 7 BB, 11.9% 52 ASSuT i 25 14 4%, H. H
2003 4 2 BRHG N2 2010 £E 1 35 BR; 55 40— Fh 3=
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TR ACSSuT iy 245 B kK, £ ¥ 25 blagyy, ~ floR - strA—
strB sul2 tet (A) By blayg.,~ floR~ aadA2 sull Fl
tet (G) FE A .

ShAh, it 4, [51,12:0:-MDR @k KB T i
SR 5 1) % BN BE % i (Extended spectrum
B-dactamases, ESBLs) B8 Mk B A (6 Bk
F R4 51,1204 FAME L ESBL CTXMA i,
8 ELAT A7 T 35 — 100 kb Incll (7 kk) 5% IneN (1 k)
Tkt 100 blagry LI

BB 7R T 25 HUBE S TR 22 B 24 1 7 2 1 i
B H RS TR L4, (5], 120100 25 R
VL PR 7 T B S, B AN R i R 1,4, [5 512000
MDR B B 7™ A 10 Ji BT ARG T A8 e 28 5 AT # 3 AL K
3%, 75 73 BEAL AR AT B 20 M RoAT B 20

3 WITKHEL4, 51,120 0L 4
ik 53 1

3.1 HFHBEMAGFHUSN

PITREL 4 51,1205 A A 5 %
FRT AN BT 16 0 5 2 R ™ B G 5 AR AT S I T B UL
RLR AL HL S DL R 5 8 il AL i i A% X R U R
I ARG ML R R RN, 1,4 [5],12:
i:H Bk T fE & S. Typhimurium (1,4, [5],12:1:1,
2) , Al fe & S. Lago(4,5,12:i:1,5) .S. Agama (4,
12:i:1, 6) + S. Tsevie (4, 12:i: e, n, z15) . S.
Gloucester (1,4,12, 27:i:1, w) &% — & 5% Y, (fi 5 %
0 SAH AR o ANBE I L. 4, 15 112 00 R B 1R S U5
SR 5 T8 3 Wik B & 43 4 (Phage Typing) < ik 1 3% B ik
i Jk (PulsedField Gel Electrophoresis, PFGE) « £ fif
B 7420 #1 (Multilocus Sequence Typing, MLST) « £
Fr md w7 A2 e H A I P 41 4 Hr (Multiplelocus
Variable-Number Tanderm-Repeats Analysis, MLVA)
PSR 3 81 o3 A S S R B, 1,4, (5512005
STM A7 I iy 11 388 4% AH BL S, 1,4, [5],12:0:-
AT REAE STM ) T AH 5 AH T A2 o

Echeita 2 ™ 43 47 2 B 2k fiB S X ) 74 9E 7F
4,5,12:1: R HH F 4T DT104.U302 %4 STM
(4% 57 7 31 (162 bp) A1 STM $:AT 10 B ¥ Jo 1
1S200 i Bt (1000 bp) o B A 70 171 B B 11 24 i
A7 1 FE RS 531 > de la Torre %5 ™ B 50 % BL VG BE 7 4,
5,121 4 ¥k 4 U302, DT208. DT139 #Y, IX & 4 2

STM [y Mt R W R A 7R o 1,4, [5], 1200 Fi bR A
STM %} 5 ) mdh (malic acid dehydrogenase) 3& [X] o
LI FEos, 1,4, [51, 12015 bk HL AT AT STM A
[ 5 A AL 1 PRGE 3% 7 MLST J3 %1 #8047 g
MLVA &4 P9 o R i SeffF 50 45 e, 1,4, 57,
120 K8 F STM [ — A28 B, i FLRZ 95+ STM
kA R

T WG AT A P 5 2 5 R b 1) PR I 3 2 5 IR 2
FEVE () T % J N 2 —. Trapschuch ™™ #F 51 & Bi
DT193 AL (43 25 [ Bl 2 A [l 5% 135 1) (U291 A
(SE[E) AT U302 2 (PgHEF) 4, 51,120 KA A
A STM 5 4 ) Wi B 1 38 & 47 55 Gifsy . Gifsy2.
ST64B, 1fif U302 AY P Pt °F 1 #k [H] Inf ik A A7 P22/
ST64T Hl W104 £ fi. 3 — L # DT193 %Y 4,
(51,12:i:-ASSuT i} 25 1 £k 1 LT2 %4 STM [f) tRNA
FERUR I, 36 AN IX 389 3 58 A A TR 5 A XIEAE K/
A A E ) A 2 A KR (thr W pheR) 5 5 AN [ o
KA HT S R — LYW 4, (51,120 4FFk L STM
HAR & s AR . 5 LT2 Y STM thrW 4 £
AN, DTI93 A 4, (51,120 Bk thrW £ 5
BT HE N T — Bt 18.4 kb [ 7 A& K 1 (genomic
island) - 90% fi[§ DT193 % 4, [57,12:i: 3% kk (Jk
242 BR) 5 DL B ARG VIROC R v [ A 22 ORI
f) DT193 74 4, [5], 12:i: 38 BR#F H A % 5= N & .
KRR AEL 4, [5],120: 34k S vh i 4 A
e FAFAE L A5 55 1% B AR R0 A% 3R 9 50 DGk 7 ik
—H

XA AN TR 2 (0 40 T, MR AV TT IR 1,4,
[51,12:i:-5 STM JH A5 11 ray (1 38t 44 AH AL, J& STM
(0 T AH B AH B AR Al Ok B R ON B A 5T 3L 3k A4 B I 4R

W75 1
32 WITKREL4 S 12:i:-LHEBEEMNERL
At

U0 B TR HE B A AR DL S Wk A L HER U
Mo YT IR HEE A AR L il Bon] 30 {8 #% () DNA
Fea) (H B S H O By 9 o 2 1581 % |5 )y
| hixL A1 hixR, F£3X 2 e 51 22 18] 5 A e s 5 4k
AL FECH BN EIAL . H O B 158 11 AHHE &
P G B A B N 1 B, H O Bo (8147 55 45
RET B WA TR A E. H v B ey
hin B[, € 9 5 () DNA #2 A0l S X/ T H A
R A N R e I S R E VAN VAR
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SUB R A FER L RIE Y RT LS A T A HE R
Ul i b 5L DA fliC B9\ 1 455 I liC ik 4
H Jy B T OB m S B #0140 T “IF R4 H
B B N v BT 5 B A3, '€ nl LA 3)
SUBAYA 5L W TC I 6 5%, th T A 13 B R IK, A &
BT C BT E5 G AT i BRI AN R R A, H
iU FIB #f B A RIA, FLIC i B R AA KL,
FIA A A S n S R BER AR B AL, A2 T 1)
W /B B W 7 4b T K IRAS B BN T A ) T
BT 0 H S B R RUAH B L, it i AN B8 )3 8l B
SUA ¥ 3 TR 5%, fiB R fIA AN RE R 3k, 1 fliC
JEPRIE % %05, RN T AP o Wk, 76 1B fiA
hin~hixLhixR ATAT] — A7 5 kAR (P B 2R S 4 N R 58
LA e FEE MMM EREAARIE

WITRHE L4, 51,1200 8RR BN 45 11 AH 4
Bl ko Garaizar ™ F I 2 R 5 Fr 40 07 Bk fUB 3
KR 4, 5, 12000 P8 2F 73 & bk, RIS LT2 &Y
STM A FALE T 5 AN X 35 (cluster 1-V) f 2%, Hop
I fIBAUA X I8 1 B 2% (cluster V) J& A STM2758
% STM2773 (iroB) FJ 16 A>3 [K {1 B %, W5 fjB
JUA hin.iroB % . 4k BT 55 7 Laorden (8] KI5
512000 - 2007 4 J& T V5 BEF Bk & (1 2k U302 Y
4,5,12:1:-MDR B £k, 4 6k > B fHA hin FEH, B
AEAE 4 FlAS TR R 2k 77 58 (A/FABA ~ AfAB4) ,
RHBTF U T STM2758 K& A () [A] — k% 18 )7 51 A7 A%
(93.6% ) , 4y 9 45 W T STM2773 (iroB) (57 ¥k)
STM2774 (iroC) (2 ¥k) « STM2814 (emrA) (1 ¥k) .
Garcia®™ #E U302.U310.DT193 # 4,5, 12:i: =K [
PR A R R BAH [ ek 5 52X (AfJABL W AfAB2) «
i H., 7 Garaizar Laorden F1 Garcia #ff 53¢ o &5 & B 4
AN R B 1826 A7 46 T 4,5, 12 i Bk 1 8k 2% A A
DNA & 2 Py 3 » #E D 5 1826 v B ] i 2 D] f e 2%

PCR R #2428 o 07 28 #k 4, (51,1210 =6 [H
I R RIS 1 T B AT A 2 R AN T 1 DR Ok
7725 89% MR EEA B 7y Bk T B FE, A 1 Bk
Ay hin W™ o W EOREEE KA AR T
78 JE OF ROk g R R 2R 5 L AR R AT O
STM2694 % STM2771 £ #4576 A JE A iy Bk 2, T
£ 45 STM2757 JUB fA AR T hin<iroB 3£ .

Lucarelli ®" 7t ASSuT i 25 ¢ 1 111, 4, 51,12
= KM R B I T BAYA XA ) 2 AR
A AR B K B hin B IR, 35 43 BRR R) I G 2K 1A

SEDR, O HAE 3K 28 B BR b b A7 AE 1826 K B EA 5
2T STM2769 47 5 il flASliB-hin [X 1 5 53 5 42 ¥
B2 o 27 Kk 2009 - 2010 443 & T 2 K H P9 %K i
U DT193 Y ASSuT i 2585 1E 1,4, [5],12:i:-
B RE 43 F 2k A B hin 3R PO

X UCTH 45 N AL M RS T 1,4, 5],
120 B AR S T AH 6 Gl O o K8 20 VG B 2F 1T bk %
KT A JUB hin-iroB LR, f£ 8 T STM2757 ; 1 —
LS [ B AR 2 Z2 2K T A B STM2757 JE ],
hin~iroB JE PR A7 A ; 3 K R BBk )2 55 G BECF B
A S5 [5] T Ak #8 AN A8 9] 0 BK R AT 2R LA B
hin ZE R, HAR B T STM2757 viroB K PR B, #fE
AIRESRAEAN AL R AE T 2 A MLk T80T
STM )74 S 1 7 A2 T i iy 21,4, (51,1205 4
A g R AR — 5, PEBE AT fHAB 901 17 51 1)
FHEELR A 5) AN Ik O, R = AR T AN TR L, 4,
51.12:i: k&Y,

SPATRILL, 4, [5], 1204k BT H A 1 pUO-
STmRV1 401 ik, LL B 4e 4 4k HitE X 38 (RR1.
RR2) #AFAE 2 A~ 1926 Jv B, 5 30 bk 2 B e 2k 11
1826 v B 75 5 3047 LBk, i H pUO-STmRV1 2 )i
Fi Al A7 76 F DT104 1 U302 ) STM 1, 1826 H B i
el 4, 51,1200 PR R 3 AR X
Lo A Rp E— A

4 VIIKEL4, Bla2:40%E

TR T TR B L4, (51,1200 A BPUR L AT
O Pl % e i A 58 8, 3 20 70 2K i 4 R B R
7 R L ™ R O AR ok AS R R R AS R 5 2 4
T 1 R R R AT LR 3 BT+ TG ¥k 4 T AT R 32 A 1) A
WAT e BTG BRI & 5 % 4 R (European
Food Safety Authority, EFSA) 42 i} T & i J7 ¥ H i
RAEBEAT L, 4, 51,1201 bR %08 I, B 25 %
Hoe e O frlst; @ 258 11 AH H Ht B2 4 B P i
WATHEE R S WA FE LR 4 R B2 on i 1A H 4t
J& o TP WA A Tennant 25 ™7 2010 4 g 37 1 X
4y STM. 1,4, [5],12:i:-f1 e i 7% 2L ) £ & PCR
TRk N, 4, 51,1200 bk, £ &
PCR 77 LA fjB i1 15200 )5 Bl #4EK, 1,4, 57,
12 A BRA STM 1] B~ 42 1000 bp 1) 1S200 F B,
STM [A] I} 77 4= 1389 bp fjB F: R Jr Bk« 1M S. Lago,
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S. Agama 51 STM H A7 A [7] O HrJ A EE 1 A $1 R
(Hi) 14 13575 280 00) 3377 A 250 bp [ 15200 J B, He
I35 28 ) A & 18200 Fr Bro i — 25 & B S. Farsta
(4,12:izesn,x) # B A 1000 bp 5 18200 F Bt )&
PO o o T AR ME B 0 I % e 5 STM X 42
Barco ™ F| Ji] Tennant [{) % T PCR J5 V44> H7 I i 2%
WE 1,4, [5], 120040 154 KRB RE, 7746 15 ¥
AN—BUBER 14 bR B FEDI B PE, 1 B 15200 f Bt
931

Prendergast “Y UL fljC fjB1,2 \fjB /15200 Jy #1 £
S £ YOG i PCR AL, 4, [5],12:4:- Jf
5 Tennant J7ykHEAT Xt b o W5 Fh 5 22 # 1F B b 25 52
T 54 Bk STM TR K101 Bk FAH B A 43 Bk 5 STM A
17 3L 1A O B H1 B H2 HUIR 70 1] BB, — 3tk ik 2
100% o 51X %8 B bk A7 6 AR — 07 B bk (i35
S o T M HE B I PR 1 20 KR R B, PCR &R
SUBL,2 LD B .

HF 1,4, 51,120 bk & 2R A ) B2 1) B I
e e 3 B0 T A #E 6 LR (O RIE X T ax 8t =
BEUL B Sy $E KL DAL (1) 43 1 A W g v R I 9 A R 8
R B B 3 BT T RS AE B B IR LAk S A
X 35 (U fjA hin~ hixL hixR) )6 2 36 N F1 R 38 &
BT IAHHE & B A A KA, BUE ] fe 2 th 7E
SUB JEIR 514 45 45 40 5 LA 1 e B X 38 R AR 1Y
B R GEAR G DR A EE X B 35 DR ) A
JEAEAE — M BR Tt o X hinAlBAUA X 0] LA K Bff
3 At AR A7 S WA B 6 0 43 BT I 5T 8 O
RN T MU TTIR B4 5], 12:0 00 84 R A
S N AR RS W 7 R SR A

5 BH

FOLILTS R R4, (57,1200 36 45k A
Hy AR T 4Bk B R A T
B R B Y . WL 4 [5]012:0:-
5 STM LA 4R 96 F0 380 4% 4R BLRE , 01,4, (57,12
ol R STM (0 T A B MRS A, O HLJE %
AN 1 2 PR P, ST STM 75 57 1
R L4y (51,1200 4k R . KSR FL A% LY
PRV TG L4 (50,121 000 U 2% i B o4
BT KRR WITRE 4 51,120 +E
HEAL R b R R34 T e T I [ [

F0 PRI 245 P AH 5% 1) £ JEE 4 7 I B8 DA ) T e A
AR, FFAE 2> 1 7K1 L W H AR U 25 3 42, K A
PITREL 4 (51,120 0% AR 25 HLENF 5% 6 &
LTI o Ty T3 T s - H R I IR A D R, A
DITIREEL 4, (51,1203 e ol i R o7 v
K ie A Ja EE BT TT I .

AT 2 4 I A R AE 4 [ Y N T RE T
YOI EG TR V5 4% U A R0 XU B, o BRI SR e TR &
STM Jz He B AH B - H B4 1k, SR JH A% &8 I3 v A
Tennant ] 5 PCR F X E 710 #£4,5,12:4: 4
PR IXBCTR AR 20 B9 1) N S A6 R R ) 2 R RE S 7
Gl A L RO 73 85 BRI 24 14 0 a5 A% R M 23 A LA
ARG AT, s R E W KW 1.4 51,
122 AR JRAT IR 00 I T8 M st A 2 FEVERE R

225 3Lk
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Phenotypic and molecular characteristics of Salmonella
enterica serotype 1,4, [5],12:i: — A review

Xiaojuan Yang, Qingping Wu' , Jumei Zhang, Weipeng Guo

Guangdong Institute of Microbiology, State Key Laboratory of Applied Microbiology Southern China, Guangdong Provincial
Key Laboratory of Microbial Culture Collection and Application, Guangdong Open Laboratory of Applied Microbiology,
Guangzhou 510070, Guangdong Province, China

Abstract: Salmonella enterica serotype 1, 4, [51,12:i:= (Salmonella 1,4, [5],12:1:9, an emerging serotype
antigenically related to Salmonella Typhimurium (1,4, [5],12:i:1,2) but lacking the second phase flagellar antigen,
has been frequently detected in many countries over the last 10 years. Nowadays it seems to be one of the major serotypes
responsible for human salmonellosis cases worldwide. In addition, multidrug resistance is quite common in Salmonella 1,
4, [5],12:i:— the two major clones (labelled as Spanish and European clones) show multidrug resistance to four or more
unrelated classes of antimicrobials mediated by plasmids or chromosome. Some resistance determinants including bla,,
blagyy s aac (3) AV, aadA2, cmlAl, sull, sul2, dfrA12, strA-strB, tet (A) and tet (B) have been found in these
multidrug resistance strains. The genomic characterization of 1,4, [5],12:i:-isolates suggests that this serovar is likely to
gather several clones or strains that have independently emerged from S. Typhimurium, and have changed through multiple
independent events involving different clonal groups. In later study, emphasis should be paid on development of rapid and
precise detection methods and study of pathogenic and resistance mechanisms of Salmonella 1,4, [51,12:i:=
Keywords: Salmonella 1,4, [51,12:i:~ Salmonella Typhimurium
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