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1.1 #F

1.1.1 B BR A0 . Vero 40 . K W #F 3 K12,
DHS o 7 75 81 8 % KW #F 1 bn bk EHEC 0157 . H7
EDLI33W Hy 4% M K27 4l 38 & & 1% Y i 2 8 pi JT
S B0 AR AE o W B AR R R B MC1061, iy 1 38
TR 2 P P O L A B RO VLIRS SR
et R 45 2 1 2S5 vh 43 B A

11,2 350k 22 FRYLBUIE 55 97 & (Mac) (25 (A Wk
20.0 g, FJH#ER 5.0 g, FLBE 10. Og, 5 1k4h 5.0 g, h
PELL0.03 g, Bifig 14.0 g, nzsi@ k=1 L,pH 7.0 -
7.4 H g RR AR R RABRA A,
EC W (E. coli Broth) (& M Wk 20.0 g, FL##
5.0g,3 5HEE 1.5 ¢, Wi A — 5 4.0 g, BER — =

LS g, WAL 5.0 g, MZEWIKE 1 L,pH6.9 =+
0. 1) ; KIAF# 0157 & {415 3% 3 (HB7006 ) 311 H
T 5 e P AR R AR A A, R TN
(tryptone soy broth, TSB) ¥ 3% % & Sigma 2\ H]
A7

1.1.3  FZ R AALES : ANTPs  Taq DNA 545 i |
100 bp DNA Ladder 23l /| TaKaRa A& . KJGFF
WO B AE LW I W A R B2 R, K
WAt H fs B2 Wi iE e A REEEw SR A
FROTAEZA A] o %5 0E i B2 (nalidixic acid, Nal), i
AT TRRBARAG R /05025 TSI 22 %
% 2 (mitomycin, MMC) ,2 mg/ 37, ¥ VL 1E 25\l %
BATBR A

L1.4 5lymiit 54 M. x5 EHEC 0157 H7
EDLI33W #£ ) stxl . sta2 |, eaeA | hlyA 3 [N ¥ 3] % 11
I, W EEA T A TREARARA R G R (R
1)

%1 ZEPCREUET

Table 1 Nucleotide sequences of synthetic oligonucleotide primers used in the multiplex-PCR
Primer code Primer sequence(5'—3") Annealing temp /C Size /bp
Stx1 (F) TCTCAGTGGGCGTTCTTATG 57. 80 338
Stx1 (R) TACCCCCTCAACTGCTAATA 55.75 o
Stx2(F) TCGTCACTCACTGGTTTCATC 58.01 308
Stx2(R) CAGTTATCTGACATTCTGGTTG 56.35
EaeA(F) ATGCTTAGTGCTGGTTTAGG 55.75 248
EaeA(R) GCCTTCATCATTTCGCTTTC 55.75
HIyA(F) GCTTGGAATAGAAATACACCG 56. 06 583
HlyA(R) TTGTTCCTGTATGTGCGTC 55.41

1.2 H@&R&E

2008 4 8 J —2009 4F 1 J] Xf VL5 Hb X H = 3
(1 500 B fe B 4 2 E S BE ML R AR E4T M3 6 A~ H
(A R B W0, SR AR 550 Iy BE S . SR A AR R HT i
P g, A& 35% —40% H il K i PBS
P8I T T AT Pk 0 AR T & P s ] S
s H .
1.3 HRHAEE

W bR FE SRR 20,500 x g B0 30 s, B8 IR
2k 500 wL BT 5 mL EC W7, e iR A,
FA1CKIBHEREIF 6 -12 h,
1.4 #& PCR &

B 1L 55 35 0 L2 05 ol 50 4SS AR, 2R 47
LA siol A1 osen2 PCR K, ) 42 35 552 W) R A2 T
4°C . BHMERE G, BRI AR B = TRk i 0157 & (6

Be,37°C #8155 18 - 24 h, PEER 0157 (44
RO VR M AR Y54 S - 10 AT TSB
37°C ,220 r/min, YR#BEHFFE 18 - 24 h, [F]FE 7 il
£ R DNA Bify, PUE PCR KM sixl | sa2 | eaeA |
hiyA, FHPERE S LG K 6HIN . Mac 35 - M I %
AL PIAR, BT VR S R BRI B A Al Ak T A o
L5 HEKRLBEETE

A IR B S D S O BT, I Bk
I E H BUE ., %R R & Bt Wl B4R At
Tkt AT .
1.6 HEENES

1 52 1 T R B W TR R 9E 25 T MC1061 #£ 7 LB
AREE R 3K ,37°C,220 v/ min 4R 3 60, B B 57 M 4%
ol I3 i 1) LB B Rk b (B 2GR O 1 mmol/L Y
CaCl,) ,37°C ,220 r/min $E3% 3.5 h £ X84 K ]
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(0D, 0.45 - 0.55) , 7 b 3 B o A i | b
& (Norfloxacin) ZZYKFEH 1 pg/mL,37CifEF2 h,
B SRR B 4°C 5000 x g, B0 10 min, L34
FH0.22 pum 308 53t 98 B B, BODE I SF- B, A TS
PR o TR IEW T - 20°CLR A A .
1.7 HBEBEHIRE

LRI AT B MCL061 1 S 6 7 B, ) B0 B
BT MR AR W R BE T (2 LB B B 9% 2
A 1.5% Bifigky , Tz LB Bifig 5= B m A 0. 7% 35
fEH) L T2 B g K 97 2% & &Mk A 1 mmol/L 1y
CaCl,, THZBIRRE SR I T E T 56°CRIFH IR
2L B 1.6 i AR A A W A AR I R 100 wL 5 200 pl
&R RS, 3TCHERE 25 min J5, 5 T2 HRIE ST,
T 1 B0 R 2 BIE b, 37°C b B 3R, W AR W
Bt
1.8 Vero i E 4R 1S

Vero 4 il BLERLZ 5, B R 28175 = 09 40 A 1 97
T UE AP B R IR Z Y Vero 41 LS, 02 4 i
FAgt
1.9 LD, A%
1.9.1  Z iR/ BUB G 18 1 Bk 1 3545« Pk ik 3 4k
I PR 43 25 Bk A by 52 X B8 Ak, B 1 T B8l EDL933W
BB B K12 #k o 3 JEH T 1% 9% ICR /NEL LA
FZENEMIR (Nal, 50 mg/L) BYKFE KUK 3 K, 5
AN AROK 18 - 24 h il A IR T, B H/N BUE IR
1 x 10°CFURY B &, [] B G M 7 39 22 2485 R (MMC,
2.5 mg/kg IRTE) , WCBE 5 4k 221K TR VR B 11 2% WE [
M2 KT LR /N BRI R B, 3 KA SR A/ Bl 3%
i, 53 1 22 TR BR , 20 5 TE 6 A JER g 3 O K
1.9.2 T #.3 JA# ICR /NEL, & Z80E M 2 ( Nal,
50 mg/L) KKK 3 RZIGEEE 2K 18 -
24 h, FKTE PBS % M08 B AT 5 10 4 A4 208
5:10° (10" 107 [ 10°CFU, 4 4~ X 2 7] & 2 Fh 4 H
ICR /NER, B ] B A AN T3 5 [ B 3 G 22 4 5
F(MMC, 2.5 mg/kg ) , W7 J 4k 22 00 A ik
JEE (14 25 W ) 2 7K 9, — T N O 2% /0 BRUII R 26 3 L 3E
TGO . XFBET /N BUVE 4 B8 2 28, R S O it
J CH BT S5 DR I3 X 43 B 38 1 20 1A HE AT 4 DA
WisE S NAEF . i 3 Reed F1 Muench () 7 ¥
IS LDy

2 #X

2.1 STEC BiTRFIPAELER
2008 4 8 H —2009 4 1 J % HE 3¢ 37 1 it e 4
FHEATHEPLR AL, 550 fy FEMEh, 43 8 3] STEC T £k
109 #&, 73 B % H 19. 8% , 2% J iy STEC 43 5 % L
Bl 1, AFEZIL R 41 F O Holim g 8,62 Fh
O:H il if &Y, ONT 22 #k,OR 1 ¥ ; 52 K °F 3 filt e 4
FARP STEC 1 1L 3% B 24, B3k O Iyl 7Y, 093 &
B UL R ER WL E O H Il il &Y, T WLER 2,
351
30

25+¢

20

Isotation rate/%

1 2 3 4 5 6
t/month

B 1 2008 ££8 B -2009 £1 B STEC B X

BREER

Fig. 1  The trend of the STEC isolation rate from August

2008 to January 2009.

2.2 NEHMEERUESER

O3 S R T B g A5 R LR 3, SR BOR, 4r
B st PHE B RE 107 B b, BE 7= A 0 R BE S 71
PR, ANRE ™ A W T B 28 Bk BEARL 8 Bk
2.3 LD, #1 Vero A S 4iX &R

Pk I R 43 B 0k 3 Ak, PHPE X IR EDLI33W, B
PEXT R K12 $647 LD I 2 , i 52 38040 5 4k T &
ANERBT VAT FE T, B X IR (EDL933W ) 4= 4E 1
(LD, 2 10%®) e 0 e ik 7y BB B0 1 #5059 5 323k
S Bk LD, JCik i@ i3 Reed 1 Muench (Y 7 ikit8& .

[ B 4% B Bk 9ul9-1-1,9u20-1-1 | EDL933 |
K12 T8 Bk 55 77 W00 U8 W 4% Fh 2R 2 Vero 240 )5,
EDLI33 #k iU W 18 h gt 7™ A& 4H a5 A5 , o 28 3R 91
oA A LS T L A TR T R AR TS, 43 B Bk 9ul9-1-1
S A MAEH 24 b 2[R 48 B A8, 9u20-1-1 KR &
AR (B 2) .
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Table 2 Serotypes and genotypes of STEC isolates recovered from sheep fecal samples in a farm in Jiangsu

Province during August 2008 to January 2009

Month

Genotype ( number)

Serotype (number)

August 2008

September
2008

October 2008

November

2008

December

2008

January 2009

Six2(5)
Six1 + Stx2(4)
Stx] + Stx2 + HlyA (1)

Stxl (1)
Stx2(14)

Stxl +Stx2(9)

EaeA +Stx2 (1)

Stx2(13)

Stx1 +Stx2(4)

Stx1 + Stx2 + HlyA (4)
EaeA + Six] + Stx2(1)

Stx2(15)

Stx1 + Stx2(5)

Stx1(1)
Stx2(13)

Stx1 + Stx2(2)
Stx] + Stx2 + HlyA(2)

Stx1 (1)
Stx2(9)

Eae + Stx2 + HIyA (1)
HIyA + Stx2(1)

ONT(2), 058:H35(1), 0120:H2(1), 0153:H- (1);
ONT(2), 048:H - (1), O130.HI1(1);
0136.H34(1)

0150 :H8(1);

021.H- (1), 024.H8(1), 093.H - (4), 093.H24(1), 093.H43(1), 096.H5(1), 0103.H2(1),
0159.H8(1), 0O159.HI9(1), ONT(2);

ONT(2),021:H - (1), 055.H5(1), 055:H27 (1), 091:H - (1),093:H - (1), 093:H24 (1),
0141:H4(1)

OR:H29(1)

ONT(7), O4.H - (1), 064:H28(1), O78:H8(1), 083.H2(1), 093.H - (1),0131:HR(1);
ONT(1), 04.H52(1), 066.HI2(1), OR.H - (1);

ONT(1), 04.H2(1), Ol11.HIS(1), 024.H21(1);

0156 :H27(1)

ONT(2), 04:H - (1), 04.H2(1), 04.H21(1), 039.H - (1), 082.H8(1), 093.H - (1), 093.H27(1),
0100:H7(1), O101.H4(1), O114.H10(1), O138.H - (1), 0146.H1(1), 0147.H - (1);
ONT(1), 021:H- (1), 039.H - (1), 093.H2(1), 093.H8(1)

0146, H8(1) ;

ONT(3), O13:HR(1), 083:HI (1); 093.H - (2), 093.H21 (1), 093.H34 (1), 093, HNT(1),
0100 HNT(1), O114.HR(1), O117 . H4(1);

074 .H8(1), 083:H2(1);

05:H16(1), ONT.H8(1)

0102.H7(1);

ONT(2), 04:H55(1), 037.:H - (1), 048.HI1(1), 055.H - (1), 093.H1 (1), 093.HNT(1),
0116:H5(1);

074.H7(1);

ONT(1)

H-, non-motile; OR, O rough; ONT, O serogroup non-typable ; HNT, H serotype non-typable; HR, H rough.

®3 STECHOBHEEMMEER

3 itk

Table 3 The plaque-forming result of the STEC strains

l/\\’lonlht S[er;o(t;};e ( number) Pla(q:)e—form(ir:g) result 2008 iﬁ 8 H ~2009 5'5 1 ﬁ Xﬁ%éﬁi%ﬁg@%
ugus X + s = 5

Stxl +Stx2(4) +(2), = (1),7 (1); R R FE B LR A, R AR 550 kRS, 4 B B

Stxl +Six2 + HIyA (1) +(1); e

STEC i #k 107 ¥k, 48B3 N 19. 4% 2008 4F 8 H

September Stx1(1) +(1);

S2(14) +(9),-(4), 7 (1); Oy SRR, AT 10% ,2008 4F 9 [ 4y 73 B R

Stxl +Stx2(9) +(6), -(3); . :

s e W1 33.3% BR 5 A FHES . JEHBLa1 B O
October ~ Stx2(13) +(7), -(4) ,7 (2); *ﬁﬁﬂfﬂ_‘zﬂﬁgﬂ ’62 *EF O0:H Iﬂl?ﬁtaﬂ ’%%%E(ONT) 22

Stxl +Stx2(4) +(2), -(2); N 5

Stxl + Stx2 + HIyA (4) (4, PROHDEERS(OR) 1 Bk BT 20 & B89 % WL O I 7 A

FaeA +Stxl +Stx2(1) 7 (1); 093, 5 A - H Al & 482 MK IN STEC (43
November Stx2(15 6),-(7) ,7 (2);

S 2(5) O R R R A R A 2 W
December Stxl (1) +(1); *ﬁm%%zlgggi[l»sfﬂm’lﬂ [ﬂﬁ#@ﬁlﬁrﬁ'@)ﬁ%

S2(13) +(9), - (4); : ’ ; )

e A NSO oty STEC Y A7 95 2 I #5 , 25 3R W 1 50 B %

tx] + Stx2 + Hly + H 1
Janary S (1) L 1) 52. 1% , A1 5y 85 A AL 341 35 78 5 ONT H8 '™ fif J

Six2(9) +(8); - (1) [ A — Iij1 ; 35 45 2 K VAT IR 52 1

EaeA + Stx2 + HlyA (1) +(1); jt*JElEH/J J\%TXT@J%A%aéE/] STEC {”L/fj‘ﬁ%ﬂ

HiyA + Stx2(1) s (1) # MBS %K 31.3% ,05:H — ,078 ;H8 ,091 ; H —

+ ,positive; -,

negative; 7 , doubtful.

Sy AR S 3 T AR U A I 45 AR, 093 T L



680

Congcong Gu et al. /Acta Microbiologica Sinica(2011)51(5)

E 2 Vero MfEMMEEIERE 24 hiFETE
Fig.2 The cytopathic effect of Vero cells after inoculating bacterial filtrate and normal cells. A; DH5a; B: EDL933W;C.:9U19-1;D:
9U20-1-1;E:Vero cells.

FE N IZ S AT R TR JH U A 43 2 B TR
RISt 3 A4 O B4 it 7 AL B Bk, B OS5 1 091, 53X
PGP i E AL, P BES Lugo 1 LREC K
FH = % 52 K % ( Laboratério de Referencia de
Escherichia coli) %8 71545 W7 , fid FFE 4 F 7 3 3 1%
F [y STEC A 1 50 A FAY O IfiL i 5L, 101 4> O
HOvE B, SR, A A /D /Y i3 29 J2 5 H A =]
FT 3 8 0 UL A, AL 45 O5:H -, 091: H -,
0103: H2, 0128, H2, 0146, H8" > """ 0157,
026 Jf A 72 4 3 i 18 v STEC #9483 1fi 75 &2, i 4k
0157 5132 A3 &% 19 8 ol ok i 27, 2R R
STEC WA V5 2 1L B 5 S BN BN B VAR OC , 7
TR 101 F il 35 24 v, A 53 R e A ZEh 7 g 3,
Horh A7 23 Rl A HUS B8 A rh g slag

AW 5 R H Z2 & PCR [ J7 35, Bt A % £ 1 3
BRI eae, stxl, stx2 , hiyA DU B, BB T R
(Stx) H Wt TR A G ), o — R RE W 1 2 STEC 45 Y
FERE ST, 5 A2 ARG B 3R IR 2R i
P % (hemorrhagic colitis, HC) F1¥% Ifil 14 JR 3 2% &
JiE (hemolytic uremic syndrome, HUS) % £ ¥ if %

PIMI &, Stx A IE T AT Stxl 1 Stx2, B i1 2 7]
VA e A8 XU, S R B STEC 43 B #k ] fiE %
ik Stx1,Stx2 s F R B 88 2 (intimin) F£ A eae
fii F LEE 8 1 8 b, 2S5 A/E S/ TS W
T T 0157 .,026,091 45 EHEC 3 # # g 4
VML Z P i SR (hly) BRI R EHEC
VAT 2 W 09— A S H 4% o
P I IR 43 85 bk 42 b B2 Vero 4f i, Horp
9ul9-1-1 Bk, & A stxl stx2 P HEBEF R I , B
FEWy 08 W HE P24 hE 40 M K A A4 A TR TG J
% ULIHIZ A AR R A B B R SR T 4
AR T S — Rk WA T BE B PE 423 S Bk 9u20-1-1, R £
ARG ARG, 40 A 5 AN B S, % S0 bk B 4
T URE 2R L [N I AE A B TR BT, AR R IA T
AR KT ERER, TEMEREZN R
Je FC3 P ML AOR A B WF 5
/N B P Ok B 2 RGP R
B STEC J R RETE /N B 8 P Kk Ha B0, Y 12
STEC T+ SPF 4% 5% 3 i % % /)N RUVR 9 IF, 2R 78 2%
6 v I ) A I B, LK =2 N, A T R R TR U
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AT AR SR 3 RN R (LR W A g (3
i B M SPE ) 1CR U B2 1 & e EDL933
0157 :H7 ¥k, B A /N B2 10T 0 =, 39 76 9 8 19 Il
PREER , BPAd J2 SPF 2% /N BRF- 35 HE 51 B 8] 2 A2
24 WY RH B0 B g A TR L 2 3 AR 2 Ak B
NGBS e R 2SR AR S, LA E 0 4
J 8 TE R RVE AR SCS B INE SR T, T/
BRI K HR A 25 i R 7 H 400 ok i T RP R E B RE
o 0 7 i A T 7 T 3 P R D S L e A
P o B AR AE /DN BUAR N R AT AR AR, 3145 BE it 32 2%
N R 7, SO /0N R IS 7 5 1 T R 3 s S g
3N AR AT SR R YL S8 5 R 2 % Fujii 5 (1 7
Y TE S5 AN T 0 (R N s e s R B
R AEH 5 P05 It B AH 0L, BB 98 51 S 11 48 RN I
ANHRE R B o 3 ik 46 9k B 5 /N RO STEC (9 5

S PRIR I R A T B Six [ AEAE , AR B 58 11
AR PR Oul9-1-1 e FRIKEBFH R, F I Vero 4
ML v SE T, HIBAT 5 1R /N B S8 T B IR AE IR
1M BH XTI EDLI33 HAEFEE 3 KRG &dbst1-, It
AL RS FE AR N 7= e BB RO A B LBUNR &
WoEHEREENRTHNSS, A TiFBUNRE
Wio JFHEBEMM ™ ERE S EWRERERBEANN K
RPN eE, VPR KR W £
Xt HUS (9% A B9 98 25, 026 H11 J& i 3 5 1) % 5
B H — R E S A eae, stxl  hlyA 3 A Ff ) HE
3t B2 TR 5 3F B eae 35 IR (G345 5 5] A 2%
HUS $Ji Ay STEC F bk & R % VI, 1Ml eae 3L H 75 2F
W STEC ARt B, RAF 29 5% 170 A 3iF T A 52
55 14 43 B AR /N BRBOW IR . BT B/ BT A 2R
LB B L AT ST T ot /N BSOS PR I B 45 R, O
AN A HXT A8 vT e W o

E BT, 3% [ 56 T 452 5 STEC (#5848 /2, A8 ¢
BT 4545 5 R 36 E 34 STEC fRF 58 #4795k,
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Epidemiological investigation of Shiga toxin-producing
Escherichia coli isolates originated from healthy sheep in
one farm of Jiangsu Province and their pathogenicity

# # . . * . . * . .
Congcong Gu", Tao Xue", Tingting Xu, Song Gao  , Xin’an Jiao ™ , Xiufan Liu
Key Laboratory of Animal Infectious Disease of Agriculture Ministry, College of Veterinary Medicine, Yangzhou

University, Yangzhou 225009, China

Abstract: [ Objective | In order to investigate the distribution of Shiga toxin-producing Escherichia coli ( STEC) among
healthy sheep in a farm and the pathogenicity to mice and Vero cells of these STEC isolates. [ Methods ] We used
polymerase chain reaction (PCR) to detect genes of eaed, stx1, stx2, hlyA, which had been developed in this laboratory
previously, combing the selective cultivation and Chrom-Agar (CA) 0157 plates to isolate STEC strains. [ Results] A
total of 107 STEC strains were isolated in a sheep farm during six visits from August, 2008 to January, 2009. The isolation
rate was 19. 8% (107/550). These isolates belonged to 41 O serotypes and 60 O: H serotypes, except that 21 were O
non- typable and 1 was rough. 093 was the common serotype. Some isolates such as 05, 091, 0103, which are reported
in other countries originated from healthy sheep were also isolated in this study. Six2 positive rate was higher than that of
stxl. 50% lethal dose assay in mice indicated the pathogenicity of isolates was low and none of the 3 tested isolates caused
mice death. We selected 107 stx gene positive STEC strains to induce the lambdoid bacteriophages. The results showed
that 71 out of 107 isolates formed plagues, while 28 did not after induction. Detection of Shiga toxins for three tested
isolates in Vero cell assay indicated one stx gene positive strain lacked the toxigenicity to Vero cells. [ Conclusions ]
Sheep are the natural reservoirs of STEC and they are healthy to carry STEC. Although these STEC isolates experience low
pathogenicity to mice, they are potential threat to human health. Shiga toxin gene positive were not equal to production of
Shiga toxins, so we need to further study the Shiga toxin expression and regulation mechanism.
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