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Abstract: Objective To study the effects of the kind and concentration of antibiotics in pre-enrichment for the

detection of Shiga toxin-producing Escherichia coli (STEC) in the current international standard method. Methods The
minimal inhibitory concentrations (MICs) of three antimicrobials supplemented in an STEC enrichment broth of four
official methods were measured through testing of a panel of STEC and non-STEC isolates. Results There were
differences among different antibiotics for the inhibition of STEC. At the recommended concentration, acriflavine and
cefsulodin inhibited the growth of stx1a and six2b subtypes of STEC, while novobiocin inhibited the growth of sixla, sixlc,
sixld, six2b, stx2d, stx2e, stx2f and stx2g subtypes of STEC. In addition, there was no significant difference among MICs
of STEC and other gram-negative bacteria to acriflavine, cefsulodin and novobiocin (P>0.05). MICs of gram-positive
strains to three tested antimicrobials were significantly lower than those of gram-negative bacteria (P<0.01). Conclusion
The data provided valuable evidence for the STEC enrichment method development and improvement.
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stx2b \stx2c \stx2d stx2e stx2f stx2g T BV KIS

B9 Xk B TZH 2L 10 AR R X 21 4>
B R WG i Al 11, STEC BRAF 7 Bk 51 280 J7
95 N & e, Fo HUS 45 5AE % 49 5 4 000 f31°
S PR LA 1473 Bk H A AR STEC 20 i
71 :28% S 0157 IfiLfiE &Y, WA T 72% ) STEC W%
A 026,045.0103.0111,0121,0145 X 6 Ff IfiL 15
RUST X UL LS AR STEC 51 & 1Y e & A4 7 it
FAANER, X RAMERGN T EEE. £TH
f&H B E A AN (R E S SN RE TR R
i STEC 19 B3 #E 75 36 A ™ i B B o770 A8 X
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e BE X AN 6] AL g STEC AR K B %, H ATk
DLAR A ST IE o DA, ASH9F 58 ) 3405 4 A [] I 7Y
BB EE R E (sen) () STEC B AR A= B E R W
3 K i 5 A QR L R AR K 3 A TG 45 TR T
¥R, XF 3¢ [ & 24 Jii (Food and Drug Administration,
FDA) | 3¢ [5 Rl #8 £ i K A5 %2 42 Jm) (US Department
of Agriculture-Food Safety and Inspection Service,
USDA-FSIS) |k 8 K H A< 25 [ br BLAT A2 3 STEC 47
Y 7 1% 1) T TR PR 3 B R R b R R 0 AR
P05 M B (Minimal inhibitory concentration, MIC) Bt
AT E LB MIC B4 e 23 BT 4R 98 STEC il
M £ 6 & BPE, S STEC 4 1 7 ik i BF & 5¢ 3%
P LR SO H

1 e %
L1 BRG]

MIR-262 fi it 5 7% 46 ( H A Sanyo 24 #] ) ,
Thermo-1389 4= ¥ % 445 AR VKAE (35 E Thermo
AF) ,MALDI-TOF MS(f# & Bruker 22 &), H i A%
(£ E Bio Mérieux 2% Al ) , Lighting 2000 4= H 3h il #
(@RI E P

JBE 25 Hfiﬁjtya_fﬁﬂlﬁ(Tryptone soy agar,TSA) NI
H AR 5 W % 5 ## 3 (Tryptone soybean broth,
TSB) . ¥t K 22 vf 8 (1 Wk /K 55 37 2% 2L il (Buffered
peptone water, BPW) .t B EC K 7 K5 5 J& 2 fil
(EC) (£ BD 2 d]) B A5 R 0 WE B |k 78 fif g
(Sigma A H] ) .

1.2 Ak
MIC A8 I 7 FH TR Bk A 95« stacd B sta2 2% 37 B

R BH A A TR I 3% 9 STEC &b 20 £k , v] BE 5
STEC 432 ity HoAth 5 38 K 17 3% A [G B 20 Bk, AE K
B A TG R 1 H RS B R 20 BR (R 22 IRBA M B
14 R IRHER 6 M), HIRE B ILER 1
Mk 2,
#1 TFEREZRBBRAREGE
Table 1 = The information of Shiga toxin—producing

Escherichia coli

ERZS st VTR L [R] 1L 375 7 K
FC7815 stxla/2a 0157:H7 WHO % 1% T bk
FC7659 stxla 084:H2 4R
FC7658 stxla 021:H25 HEA
FC7813 stxlc 0103:H2 WHO % ¥ 1
FC7779 sixle 0128:H2 WHO 5 % i
FC7811 stxle/2b 0174:H8 WHO % % B
FC7799 stxld 041:H26 WHO % 1% T bk
FC7783 sixld 08:K85 WHO % % &tk
FC7671 six2a 081:H3 ERIN 7R
FC7795 six2a 0121:H9 WHO % % Btk
FC7805 stx2a/stx2c 0157:H7 WHO % #% 1 bk
FC7785 stx2b 0118:H12 WHO 5 % B
FC7791 stx2¢ 0157:H7 WHO % % B
FC7801 stx2d 0146:H21 WHO % 1% 15 bk
FC7807 six2d 066:H15 WHO 25 ¥ 14 bk
FC7665 stx2e 020:H27 H5E A
FC7664 six2e 077:H30 A
FC7787 six2e 0139:H1:K12 WHO 5 % i
FC7789 Stx2f 0128:H2 WHO % ¥ B
FC7793 Stx2g 02:H25 WHO % ¥ F #

# 2 AR R KRG IRA IR L AR R IR A R E B
Table 2 The information of non Shiga toxin—producing

Escherichia coli and non—Escherichia coli

B ik Mmig% kK RS IR

FC7495 O157:H7 ‘E¥H PR AT CMCC45108
FC7497 O157:H7 43N I Ui T TR CMCC45401
FC7499 0157:H7 EFNH 2 O IR TR T 1 CMCC48098
FC7503  O157:H7 4K ili 5 e T A TR CMCC46124
FC7505 O157:H7 &1 i 23 AR 20 A CMCC10901
FC7507 O157:H7  f#%ta R ICAT CMCC49266
FC7509 O157:H7 4 ERN 8 PGS B G CMCC51660
FC7511 O157:H7 ‘4R RN EB IR CICC21679
FC7513  0157:H42 J&A ERESUINIEN CMCC50970
FC7515 O0157:H44 4R fig 9 V0 1T IR TA CMCC50957
FC7517 O157:H4 XK BRI ot TR CMCC20031
FC7519 O157:H12 4R A1) 45 I A CMCC17242

FC7521 O157:H42 JEAW  /DHZmRIVRAEKE CMCC52264
FC7523  0157:H12 XK (134 i T 1R CMCC45303
FC7525 O157:H34 %A U 2 TRAT A CMCC63312
FC7527 0157:H42 J% A Y EWFICE  CMCCS54103
FC7529 0157:H44 ¥ /A HUZHAE ST CMCC54009
FC7531 O0157:H4 * A G T (0 R A BR A CMCC26303
FC7533 O0157:H42 ¥R & R A BR TR CMCC26609
FC17862 083:H42 WK i B ZE AT CMCC63542

1.3 W5k
13,1 WAEAR 5k

80 CORAFFARFIL A 121 BHI-H o (4 B
Fift— 30 7E TSA “FAk b3 X4k, T 36 ‘CHE 3% 20~
24 h J5  BUSRAS B VEAE TSA SR I Pk 43 IX R 2k 4l
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B 9%, B J5 1 MALDI-TOF MS I VITEK
COMPACT 2 # A7 B Fh i A & %5 7€ . 20 Bk STEC 1Y
sto PRIV 7R 356 TR 4730 53 SCHEUTZ 45358 i ik
(RN
1302 It TR i X i 184 T 4 7 T AR R AE AN R B AR
K P MIC Y 2

R FH 22 B I PR A1 52 56 % 45 ME P32 (Clinical and
Laboratory Standards Institute , CLST) $fE £ 1) A 17 #i B¢
RO 1 N 2 8 B AR, X STEC K I ik i
1R IR ] B B A 2R B S L E AR A
B R AR BRI Y MIC (EHEFT I o

BRI R 4 0 BE B AL 9. 6 mg/mL Y
BEVE W, PR AT LU BE A 4. 8.2.4.1.2.0. 6.0. 3,
0. 15 mg/mL AN [A] ¥k FE 5 4 3k 5 E FC 120 8 mg/mL
We BV, AR RS LA B & 4.2.1.0.5,
0.25.0. 125 mg/mL A [R) ¥ B2 58 5 A= 25 KBl 4 8
3.2 mg/mL W FEIE W AR ERRERL 4.2.1.6.1,
0.5.0.25,0.125.0.0625,0. 3125 mg/mL ¥ JF . B

AR [ B AR E TR 100 pl 450 AE] 10 mIL
% W R 353 (TSBLUEC il BPW) Y, SE 0 IR &) 5 4%
B 100 pL, 43 51 A 96 fLAR & 1T, B 2 96 fL AR
I IE VR N 96.48.24 .12.6.3 Al 1.5 mg/L; 3k
OB E M BE A 80.40.20.12.5.2. 5 1 1. 25 mg/L;
R EWIE N 80.40.32,20.16,10,5.2.5.1.25,
0. 625 F1 0.3125 mg/L.

FH G R 25 BOHT S TSA S b ik 36 1 ik — A0 8%
FEY) A TC R A B ER K b AE 1. 5~2.0 A Kk
R = A O B % s = | & £ A L L R
1:100 1575 B, 20 S5 WL I b 3R R 6] 3k 13 4t 2
R 96 LA o K 96 FL AR B 11 Bk 47
5, T 36 “CHEFE 20~24 h, B PR W28 RV 2 75
M, B0 SRR B R X X 3 R AR R G MIC
fH o MIC &, KA IR ATCC 25922 #AE
N AR Ak

Y E B Sk A e SR AR R A A bR ik
) 9 7 e B e 3 TR

F 3 ARIETT I PR R e B G TR IR

Table 3 Antimicrobial concentration and medium in standard methods

e sy W%/ (mg/L) A h 7R 3 RS
WY I 10 BPW FDA/BAM: Diarrheagenic Escherichia colit"
- 12 TSB 1SO/TS 13136:2012"""
Sk TR BE 10 BPW FDA/BAM: Diarrheagenic Escherichia coli""!
16 TSB 1SO/TS 13136:2012'""
& 20 TSB FSIS Directive 10,010.1"%!
20 EC HOA /2 B 58 112055 1 5

1.4 GEit2Eontr

iz 1 Excel 2019 ¢ 1 56 Uk 245 , fd7 ] SPSS
19.0 Bkt R X R F AT 3 RER , &
PR I TP R RR B T R AT 2 AT GE . P<0. 05 N
EREGIHE L.

2 #R
2.1 B R TAE 2 ORP ZS RN v FE X R [ WF A STEC
Az K R

SR UEHERF M 3G R B i R A 2 7,
FDA i 7 76 BPW A 1% K5 3% 2L b i I WY i %
(10 mg/L) F13k {0 % E (10 mg/L) , USDA-FSIS #fE %
7E TSB H i 38 A2 %5 % (20 mg/L) ,1SO HEFETE TSB
HR A Y RE (12 mg/L) MU AE B R (16 mg/L) , 1
HARMWEARETE EC o4l FHB A= 45 2 (20 mg/L) o &
45 R R STEC 78 [R) 35 5% 3 rh X | — Ao 2B 2 A
AR B MIC {5, 45 R W3R 40 X T 07 BE 8, 1SO 7E
TSB Hi B0 12 me/L, %Mk & 25 1 il 28 sixcla
RUTR R A se2b W H AR BT K o Sk FRLAR BEAE FDA
HEAE 0 BPW WK B A 10 mg/L B 23 3 B8 sta2b V7Y

TR AR TR R o T A 3 E R A AR B 3R B OR TRk
(16 3% 20 mg/1.) T XF £ Fh W AU B Bk A7 76 U 4 AU
G FE stxla stxlc stxld  stx2b stx2d . stx2e sta2f \six2g
(£ 4), BT, FDA 7 BPW H 10 mg/L ¥ &
BRI I B X2 4 BT E R STEC A A7 78 T 46 XU
2.2 HI¥G A B A RS Rk B X STEC A T Y
Al

ORI PR SRR WA e ORI = A T S 77 R
K, x5 R B bR AR B R4y e . AWESR
W5 AN ) Bt A R B e B o Hoth AR H A5 B AR K Y 5
M 45 SR L3R 5. 1O P AR AE 3 Al Ut iy 85 5% 3 v
XF Rl AE R BRI OR R A MIC, X 4 2= [GR
PEB L TSB H 45 Pk Z 9 MIC ¥ 8 3% = T BPW I
EC }i ## 5 (P<0.01) . 53 STEC K73 A [K A Al
oAb 2% B B P T A EE L, STEC B9 MIC A7 5 35
25 (P>0.05) . 3 Fhd% 3 v s 2= [Q BH PR 7 6 3 F
PrAEZ ) MIC 34 20T 4 22 IR PE 1 (P<0. 01) o

XF LAy BT 55 4% b 7 ik T e A A R
W SR B, WY WE B Sk A B RR AR R AN
Xof B BN R STEC A7 78 30 1 4 F 1 X A # >%
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# 4 RIFDNERL STEC TE AR HEAS I J7 1 4l 77 55 5% P X HTAE R B9 MICs
Table 4  Antimicrobial MICs for different subtypes STEC in medium recommended by standard methods

—- S 5 7 70 : Y B : S 76 : , BEER :
TSB(12 mg/L) BPW (10 mg/L) BPW (10 mg/L) TSB(16 % 20 mg/L) EC(20 mg/L)

FC7815 stxla/2a 24 12 40 80 32
FC7659 stxla 24 12 40 80 40
FC7658 stxla 12 12 40 20 16
FC7813 stxle 24 12 40 32 16
FC7779 stxle 24 24 40 80 32
FC7811 stxlc/2b 12 12 10 20 10
FC7799 stxld 24 12 40 80 40
FC7783 stxld 24 12 40 16 5
FC7671 stx2a 24 12 40 80 32
FC7795 stx2a 24 24 >80 >80 80
FC7805 stx2a/six2c 24 24 40 >80 40
FC7785 stx2b 12 12 10 80 20
FC7791 stx2c 24 12 20 80 80
FC7801 stx2d 24 12 20 16 16
FC7807 stx2d 24 24 >80 20 16
FC7665 stx2e 24 12 20 32 32
FC7664 stx2e 24 12 40 16 16
FC7787 stx2e 24 12 40 32 20
FC7789 Stx2f 24 12 40 10 10
FC7793 Six2g 24 12 80 10 10

5 IEEE AR 3T AE R 19 MIC AR BT

Table 5 Antimicrobial MIC of different bacterial strains

Y IE B Sk 7R ftf g iR R
T i WE /(mg/L) B R/ n W IE /(mg/1) T FRE/ n W IE /(mg/1) RS/ n
BPW EC  TSB BPW EC  TSB BPW EC  TSB
<3 — 2 — 10 2 1 — <10 4 4
N 6 — 1 — 20 3 1 — 16 4 5 3
12 16 13 3 40 12 16 9 20 2 2 3
24 4 4 17 >40 3 2 11 >20 10 9 12
12 10 16 — 20 — — — 16 1 1 —
B 24 8 4 20 40 16 16 9 20 1 —
>24 2 — — >40 4 4 11 >20 13 18 20
<3 1 3 1 <5 1 1 1 <10 6 6 5
c 6 2 2 3 20 3 5 2 16 — — 1
12 3 3 1 40 2 3 6 20 — — —
>24 8 6 9 >40 3 5 5 >20 8 3 8
<3 2 6 6 <1.25 3 4 4 <0.3125 3 6 1
D 6 1 — — 1.25 2 1 1 0.625 3 — 3
12 3 — — 40 1 1 1 1.25 — — 2
T TR MIC {H 8 24 i B I AR S . A STEC (n=20) ;B:Non-STEC (n=20) ; C: JL Al Fl J& 5 22 FC B P8 (n=14) 5 D« JL A R J 5 2% 1 BH M
Wi (n=6)

T I 1 AT 1 24 ) 00 ) ) 0 22, S0 22 [ P P A
HAT R U 0930 1 o 1 T b o 5 0k HE A T PR
R SAE AW IE A M T P A STEC WA Hy |, 7] fig
it H RN T AR STEC BT

3 Hit5itit

MY I B S R I AT AR i 2RO [ P B AT A
STEC by A J7 vk i 1 G T A A B i A & e itk
STEC A= K £ [7) fisf 40 o 45 =% [ BH P 40 ) 2 4T
AW TR R W AN TR B T5 05 A A BT A Z S
WSEXS STEC 324 A [A) 2 B2 4 400 il 1 , 3 b 41 7 1
{14 55 553 13 B A AN ] M2 5 T Aok A A ] I 289 ) AN (] 1 o
ZAE] o 5 2R A A A e i ) R T A AR 6

RE ) HE L Y (stxla stale stxld  sta2b  stx2d | stx2e
stx2f stx2g) STEC 4= 5 FR 73 T MR A7 A — & 1Y T 46
DR, T Y E B A Sk A6 6 E X stxa . stx2b Y
STEC 17 7E T A5 KUK o 1 Ah , BCHE 8 75 A o 4 77 1 Bt
P R WS N E T S0 512 WK STEC BRRAT 7 10
P 120 R TR AR 5 AT ROk STEC Rk TR T4 3R
ﬁﬂkﬁﬁéﬂiﬁ"ﬂ‘ﬁf%*ﬂ% B Hh T 00 Y sex2b S RY T
PR /D XA IR IS T 9K R R E— P Rk .

Horpr FDA HEF27E BPW FER I 10 mg/L I BE
B R UL STEC P A KBS, AH B 1 J7 ik #7719 BT
Az 2R B HL A 3 0 75 ox Al o 22 TG PP 400 R 1 400 1) g
1 . BEE WFREAWTIR A i T STEC E’J?&L’i‘i
B Gt Tt e PR3 W S B I R AR L 3 I R
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FEARHEAT G5 — [ 25 3L 202 Bl STEC 53538 K
Jo AT B Xt e A 3R AR T A R AE P 25 L e R B
Az 20 18 ] AT BB 23 38 i BE LT 25 STEC K i, fH X
P FWURNY STEC, M 235 B IR LA 2> 5
EN ISR S e

X 3 R AE R Z BT LAFE STEC Al H: At 4 % [C R
PE B Z (B FE 0 g 25, & R STEC F1H: Al 45 2% [T
BFY 1 T e = 5% 3 S T A 2R R S AL A
Bl 0 RE R STEC T 41 i 19 75 4 K R T
1 MPN/g BE5E 29 R0 280 4h 78 T HiE R Y ik
M A B IR AN B AR L STEC MR A K,
JeH EFE /DR STEC MRS L T2 i 56 5 s
T3 iR F A MIC {H B T35 3R 3L 4
B, K 2B AE TSB 7R H 3 & 9 MICs, {HF
D7 J7 ¥ 45 A8 B BUAE 2T N R B B B T AL s
STEC Yy MIC, iX 7] §& 23 5 B A 30 ) #0 1B B 1 45
Seo BEAN, BT sea J DHSE R T I B AR S R A
P BTN A R P AR I O H 2 E
fiif 24P 22 QB T T2 40 A T B SRR A Y
B, WY OmE B Sk 7RG mE RN BT AR B R 6 R A
STEC WY& %38 A% 76 STEC 4 58 R i a3
X 3 B AR R OF R L bR LAY A 22 TG RH M 4 e
000 S TR AR . AN TR R G X B A 24
WA AE UM, 00T I At 245 4 5 5 2R 3 i e v k) Uk
P FR S 28 S 24 o MU E L & L bR RIS
il P AR AR B B K/ R Y . FDA I 7 7 18 B P
I A il FH Y e B Sk 0 e K Tl R IR0 B
¢ B b o A VA BT Y R Sk A6 W 4 R ) o
FELL YA STEC 9 Az K, 3R 40 il 44 78 W6 & Bk & fil
FH AT R B 58 AF 5T 4R AR UE S T Sk AR e IS T
B AR BH AT STEC R K I
U, i JE LAl I 5 £ FE STEC 34 3 R 1 vh s Jin
LAt % 1 BH A TR 0 ) 550 (ot R R SR AR
AR HE RS DU 75 v A A X 3 Rl bt A= & AT e
R B AR

25 b AW % [ PR AT R I STEC A #fE
Dy kR P A Z AT AN RE A STEC 3R STEC K
1 ¥ 7 TG TR K HoAt AT RE 5% 0 STEC K69 19 3 K I %
A G B MIC {E & & 8L, $U2E R 1IN 7E STEC K
T3k rp o AR B bR B A0 ] 22 A R s X 2
R STEC HA7 U K KUK, FF 5% 25 SR 0 Tk [ STEC 44
W 7 37 B o S BRI T AR i R S X
STEC ¥4 B Jr vk W JF & BAG EEANH .

2% Uk
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