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N SRR Y E = PCR FIAE =/ MW I # & X
Caco-2 ZHRERIF, M
WmtE cEA WME ZEE

rdbglr K2 LA R ERE AL E BT WB/REE  150030)

B . [869] XA ERALE PCR 895 kL ENMEM T Caco-2 0t WA H, &
S —FP iR A A B AW T @i el o9 7 k. [ % LR A Triton X-100 5% 4 B A0 F Caco-2
mip Lo AR, AR R RS B BRG], 5 EE KA E PCR & ZANBSEATE
W7k, RIFAREMA, HATEFM. REUE. EAMWTRN, RAZI T RSN 11 HREAT
B 5t Caco-2 @ittt 26W 48 5. [4 & ] Triton X-100 4L 3 £E M T Caco-2 2864 SOEAT B 49 R AEAE
I BT1E] 5 10 min. SB35 K2 8 PCR M SEATF 69 7 2 & A M4, B FHid. 240535,
FIEAEI IR TE B A 10°-10° CFU/ML Z 1A A RAFEG R X £, ABK R 3>99%, EZRELE
KT AE A y=—3.345 2x+37.637 0. LR S 47 kR EMTREATH G548 7, B A4
EAR £ R R E(P>0.05), AMETad 48 h 4542 % 4 h, (4536 ] Triton X-100 o & 4L 32 45 452
B 3¢ X2 & PCR 7 ik 2 —FFbik . A SA9A M AT B 3T Caco-2 B LAE W 48 /) 69 77 k.

KHRIA), SOEATHE, £EM, Triton X-100, A% EZ % PCR

Application of quantitative real-time PCR for quantification of
Bifidobacterium adhesion to Caco-2 cells
YANG Li-Mei ZHU De-Quan SUN Yu MENG Xiang-Chen*

(Key Laboratory of Dairy Science, Ministry of Education, Northeast Agricultural University, Harbin,
Heilongjiang 150030, China)

Abstract: [Objective] Bifidobacterium adherent to Caco-2 cells were quantitatively analyzed by
quantitative real-time PCR, and a rapid and effective method to detach the bacteria from the Caco-2
cells was established. [Methods] Firstly, the Bifidobacterium adherent to the Caco-2 cells were treated
by Triton X-100 solution with the aim of separating bifidobacterial cells from the Caco-2 cells.
Secondly, quantitative real-time PCR method for quantifying Bifidobacterium was determined by
generating a standard curve, evaluating the specificity, sensitivity and reproducibility of the method,
respectively. Finally, the adhering capacity of 11 Bifidobacterium to the Caco-2 cells was detected by
the method established in this study. [Results] The optimum time for separating Bifidobacterium from
Caco-2 cells by Triton X-100 was 10 min. The quantitative real-time PCR method used for determing
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adherent ability of Bifidobacterium demonstrated a good reproducibility, a high specificity and
sensitivity. When the initial template concentration was in the range of 10°~10° CFU/mL, a good linear
relationship between bacterial cell counts and C; value was expressed with the equation of y=—3.345
2x+37.637 0, whose correlation coefficient was above 99%. Compared with the gram staining
microscopic examination with the detection time of 48 h, the quantitative real-time PCR method
established in this study was able to obtain non-significant results of quantifying the adherent capacity
of Bifidobacterium (P>0.05), however, the time for detection was greatly shortened to 4 h.
[Conclusion] Triton X-100 separation processing combining with quantitative real-time PCR is a rapid,
accurate and sensitive method for detecting and quantifying the adhering capacity of Bifidobacterium to

the Caco-2 cells.

Keywords: Bifidobacterium, Adhesion, Triton X-100, Quantitative real-time PCR

XL 1 1 (Bifi dobacterium) % F- H ¥ [ [ 3 7
WFSERTAY Tissier! F-REFLMELFE I (e FRE L LA Py &
PO, A THERR AR RIEALE N, S A
(AR B BE UIAR G o U AT B AL AT 813 1 1 B 1
7 . ARV L O [ P S L AR 4 2 o i A AR
FAR, WA 26 A T 12 0 T A2

WA FAO/WHO K R IHHA . e 25 25 B 1Y
FEREZ — W R B AR RN 2 E
FREEY b R AR b T DR, BUBS AT IR R 45 4
DR R O 45 AR A I T4 2 AR A 3 B 2 A
Rz AR T AN P SUBEFT R X A
TE RGO ZERE LASEEE, 4 K ZHOR RS M A%
FERL G il RS TIRIMERP, Caco-2 4L,
DK LR A R MBS DL B2 b B 200 1 285 44 R ) R e
i, e 2 AT L m A,

H AT, PSS AT X Caco-2 41 M9z kA% &
T dE . EIRERE . PIRE TR FILL PCR
Fi AR o ARG S0 A 2 B 5T
EE VIS AU Sy N 1 e ED O 2 g A o T S
B SR 2% 0, i H AU i TR R AU
I T XSRS AR EER o LA PCR B ARHIE ) 53
TR A FesrkeR . REUES . ©F
HER . SRRSO 2 R A, R
TR 7 i o USRS 13 T4 Requena
2E051D) TagMan 1E RPEEHRER, LA 16S rRNA JEH
ViR H AL A 732 O 5 PCR, AT LB v
i 72 B LS R A B AT B . Kramer 2519110

SYBR Green Ao EYele %o vA 4 0 il v Al LB AT 1
WATE RN, HRERIRA 16S rRNA JSEHEN
H 3L 51T PCR AN AT DL AER R i AUECFF I
TR AT LA 384 X 40 AT B RSO, AT R A . DA R F
FEFRM, S U E B PCR AT LUV FH T AU AT B
14 2 T

Hit, ABFFER SOt e & PCR )7
2, X RN T Caco-2 AU A A T HRE 1Y) 1
R0l IS E 08 e 0 % P N ik WreR 2 8
1 ME5TT8%
1.1 R
1.1.1 RIS BRI AR KOBUE A AR AR (B.
longum ATCC 15707 )3 H 3838 il A= 4 TR A DR
HLL(CGMCC), 10 BRBUBHF I | BRAEBEFLIT I LGG
FIERRFLFF IR NCFM B ARl KA 2Lt B2
H 0 S = 2L A Ul B A W RO R R
(KLDS-DICC)#2 4t

Caco-2 (Human colon adenocar cinoma, A%5[%
PREEAag), W B EREEBE FE A
112 EFEEG: FUTHEERESE MRS E;
FEHIESR, DU B 8 T PR E BRI I 0.05% L->1 b
FIREREL A MRS (mMRS)}EFR 505 5%
1.2 EMHRER

U FF R 4% 3% i A mMRS W ARG 37
e, 37 °C JRE(80% Ny 10% H, . 10% COy)R 7,
B BT IR LGG FERRFLAT I NCFM 4% 3%
HA A MRS AR FR e, 37 °C JEFRid ik,
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Zeak 3 AR IR LASR = TR RIS 7 4R S0 Tk
1.3 ZmpmEESE

FHE 10%M6 4 i (EHETT 56 °C Kig
30 min) Ml 1% (5 K FIEERE 2 1)) DMEM
KRN MMM IR 3L, 16 37 °C. 5% C0O,-95%%5
SRR FRAE Th A TR R
TR A i 7 FAE 6 fLEsFRMR
PRI R 13107 cells/well, ARG
, UkLEEEFE 10-15 d, BIWTH TR, UEfT
ZERNSCIOTHT 24 h, FFEEHCAJONHT DMEM K+
F(EAME, AEhtER).
1.4 ZAMISKIG

%% Grootaert ZE'S s, ISR, B K
) 6 B0 A K A 5 0T A0 TR R R 0 VR R R
10° CFU/mL, & TR DMEM }55%
Srb, SRIEMABIEE A 6 LR a1
Caco-2 #iiffi/Z2, F 37 °C. 5% CO,-95%%5 S 4
L FRAE TR ARG 5% 2 ho
1.5 Triton X-100 &¥25 Caco-2 ZHAEREMTAIN
B AT E
1.5.1 Triton X-100 IR WIS AT B FIERAIE
Ma s HCHE 7R 26 B0 K S I A R
10 000 r/min .0 2 min YRR, FHSHARLAY
Triton X-100 JFHALFE 30 min, XJHIEAT 10 586
FRIG , WA T mMRS B 3738 E i P4
BETHE, HBETR IR AR R, AR
=Rb PR AU AR AL B £} 100%, 2 AL Triton
X-100 Zb PR BUAT FRAFIE %8 100%
1.5.2  Triton X-100 4385 Caco-2 4HABZRAMIAI B
HENRED S EMNMHE: #%H 1.4 hryrkit
ATRERAES:, FH PBS 1S UELLZBRAZHR 0 AU AT
B, A 1 mL Triton X-100 i, /093 5. 10,
15, 20, 25, 30 min, UWREEFE.LE P KIERN
e 10 P BEFGR S IR T mMRS [ 4P
FRIE AT PR TR, 453 PA Log CFU/well
Fon, PEAT 3 RMMSL RS . X B4R FH e
(Gibco, 0.25% Tripsin-EDTA, 10 min, 37 °C)kb

8
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1.6 SEETRAEE PCR NS AT E BHAR R
IR

1.6.1 SCEISSHER PCR: il TAEs0m sk,
M GenBank ¥ 51 5 ¥% J& (http://www.ncbi.nlm.nih.
gov) PR AR 34 FRXUS AT 16S rRNA/16S
tDNA, F|H ClustalW (http://www. ebi.ac.uk) 5
DNAMAN ZJF 553 Hrifd:, XL T 25 x4y
Mr, $RHBUEFFE 16S rRNA/16S rDNA {5 1) —
BUFHIX, DL AU AT 16S rRNA LR 8 (8d
5 55 M58739) kA, FI G Wikt
Primer Premier 5.0 53159, ASZER I 514
BWIGIEM 514 BI-F FI 5|4 Bif-R. BIf-F:
5-TCTGGCTCAGGATGAACGC-3'; Bif-R: 5'-CAC
CGTTACACCGGGAATTC-3',,

SEAF U RE B PCR W AR R : B R 20 uL,
2.5xReal Master Mix/20xSYBR solution 9 pL, #j
DNA 100 ng, [ F#E514#7(10 pmol/L)4% 0.5 pL, o
EEE K 8L,

SEEF Y E PCR RV S5F: 94 °C 3 min;
94°C 15, 60°C30s, 68°C 1 min, 40 MEHF,
L 0.5°C/s FUTEEE, M 60 °C FI| 95 °C 1Rk
VoS A 0 R T A R 5 A AR R S e 1 e A S |
W RAKI =, BRI 3 ST
1.6.2 SERPRREE PCR EEWRMNIUEIFEIRE
HhZRILaHI: BOE R R 2 A KIs B0 5 B Ko
I FFE (B, longum ATCC 15707)W, #E4T 10 13588
FERRRE, LPRESE 6 MR AFES,, 2%t 6
APE SR T VAR RS TTE . RIS SR FH R AR 41 i 5L R
2l DNA $2BGAF X 6 MHE S EEBOEN 4] DNA,
DAFERIZ] DNA fE AR E1 7 S2 i8O8 i PCR,
HASEL 1.6.1 Tk o DIKAUBAT PR ERR O AS
I T V& B XU (Log CFU/mL) AR AR FR, DL PCR
SN AR P R O EAE S IRTR TR PR E(C, [H) I
AR IR E ISR, HEA TR DG b, B A Y
LRPEVE I, Sy SEI O B PCR KGN ZRFF



MM N SRS E B PCR J5 8 58 A I XU AT B X Caco-2 41 it 1 8 B 1613

Caco-2 AL SUSEAT IR POBRIE RN . B FE il 3
ASEAT, R RISEE KA DNA BE 25
XTRE(T [])

1.7 SERRAEE PCR EERNIUEATEFE
B EFTEN

1.7.1 4SRN T 11 BROSUBFT B S R 2 mEEL
FE LGG FIRERRFLAT T NCFM HEATSEI 9068
PCR #ll, Pz kmRestE, LGG #1 NCFM
VERBAPEXT R, RIS FIxT e

1.7.2  REERN : B K ST B bR R RS 72 0k
5L 10 FREEERRE, LIRS I BRAE N
SEEGRERY, A EREC DNA, #5298 6 E i PCR
K, A5 P R S A B A R A
B FERR TSR, YPZ T R R

1.7.3 EEEMEN . FEVERIEEE: HEP AR
HEEWAR . DUITRBU K SUSE AT PR IR DNA
B, JESE 6 d Xt [R]— AR A T A A .

1.8 SERTSEEEE PCR E 248 W AT 5 Xt
Caco-2 ZARBRIRLE

1.8.1 RUKHFFEXT Caco-2 {APFHAIFAMT : #2048 1.4 3k
Wik, AT RUEFT X Caco-2 4R AYZEBHALE .
1.8.2 SERTEHEE PCR ME AT EHIFIM6E
130 FEHR 1.5.2 Wi )5, SR Triton X-100 3K
XTI Caco-2 4t B4 UL AT B8 2R A 7 43 15 Ak B
10 min (EFEF ] A 1.5.2 B 5E YR AEAL FRA]), i
LT ELOE T, 10 000xg #.0 5 min, WEERIK,
K P RAR A HE D 2 DNA 42 BGRA7] S 10 Bt
I FFEE ) DNA, #H8 1.6.1 17 TS0 98
i PCR. MR 1.6.2 ik ibniEfhisk, 1144
MUBZFF BRI RE 1 o DA BB AL A AR R v T
Bk Xt R

1.8.3 EIESEKRENEVSATENRMEE . IR
Guglielmetti 2507 b A T2EMHRAK, Fl PBS i
e, WEEREE 10 min, 2 RYE, 75 RH0EE N0
SEANER S5 AN B RAS o ZhBHRE 1 LAREAILZE )
20 BB A TR, 5 100 4 Caco-2 4l
B AN AR, He AL Y Log CFU/well (4

B3t 6 FLART AT 2982 1004, 3% Caco-2
R TGRS
1.8.4 FAREE T HUEN E ST E A FAFT 68
Fi B8 1.8.1 Jrik b A s 2R, in AJEERE 250 pL,
37 °C %% 10 min, BE4if - ZhMHRanmE, 4%
Ja MRS AN FLHR U 250 pL % JCXHT DMEM
(ARG FRFE AL LIRS 01, FHE RS Caco-2 4Hiif)2
AT Rk, BEMATEZ 10 5 ERBR IR T
mMRS [F A SR U AR VR T, bk
RIZLRBE S LN Log CFU/well 67w, 347 3 YRS )
Sy, DA PR BT AR S AE 37 °C S TR
ARG
1.9 HESWEGIT
FANSEIGE S 3 K, 12 SPSS Statistics V17.0
A TEAE 1T
2 HR540
2.1 Triton X-100 SCFEXS W4T B 5758 E 8952
KA Triton X-100 RS AT AL EE 30 min
Ji , RSUBAT B BIAE% RIS TE 96.2% LA F(FK 1), X5
van den Abbede ZP*HIF 5T 45 AR L (715 HAE
96.0%L) ), FHALNEAE Triton X-100 7K HENS
AT HbAT o

1 Triton X-100 LW 5 30 min FRIFEER

Table 1 Bacterium survival (percentage) after 30 min
exposure to Triton X-100

iR (it
Bacterium name Survival (%)
ATCC 15707 97.8+0.4
KLDS 2.0602 98.6+0.8
KLDS 2.0603 96.2+1.3
KLDS 2.0613 97.6+0.9
KLDS 2.0003 96.8+0.5
KLDS 2.0005 96.6+0.8
KLDS 2.0006 97.8+0.9
KLDS 2.0501 98.8+2.5
KLDS 2.0502 98.0+0.3
KLDS 2.0506 96.6+1.0
BB12 96.9+0.6
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2.2 Triton X-100 SLIBFAMTF Caco-2 ZHARAIIN
I AT B A SR AE 53 S BT [E]

Triton X-100 ZbHEZLH T Caco-2 4 A9 RUB T
TR AN [A) R R ) A B 50K, 25 5R (I D@7, Triton
X-100 #EACFE 5 min 153 25RO D IR X6 #R
ZH(P<0.01), Ab¥H 30 min A4 BS SR 5 IR T B
ZH(P<0.05), AbFE 10, 15, 20, 25 min 5 BSROR
%t B4 22 5 A WL (P>0.05), A, YEFER
Triton X-100 AL 10 min VE &AL 5
RN
2.3 SCHPEHEEE PCR EERNSFTE AR
ARz

TR S E B PCR KGN SUBAE B8 H bR i
IR LI 2. S5 M3k 5d K (=10" CFU/mL)

800

7.80+ *
_ 760 **
T 7.401
£ 7.0}
= 7.00f

5 10 15 20 25 30 Control
Treat time (min)

1 AE4IEETE Triton X-100 3FF4EMTF Caco-2 £AAE

BT AT B Y 73 B RUR

Figure 1 The seperation of Bifidobacterium adhesion to

Caco-2 cells treated by Triton X-100 for different times

e SXTRAAEEE, *: P<0.05; **: P<0.01.

Note: *: P<0.05; **: P<0.01 as compared with control.

0.7 —— KLDS 2.0602 ——KLDS 2.0603
06— KLDS 2.0613 ——KLDS 2.0003
—— KLDS 2.0005 —KLDS 2.0006
0.5F +— KLDS 2.0501 ——KLDS 2.0502
0.4+ — KLDS 2.0506 —=—BBI12

0.3L —ATCC 15707 —=—Blank control

--+- LGG (Negative control)

0.2r o NCFM (Negative control)
0.1+

0
-0.1t

Fluorsecence

HEHR(<10° CFU/ML)I, bR i et i
W BB FEIZE 10°-10° CFU/mL Z AR, bRk
PEEZR BT, MERE R>0.99. 1Ei%Wk ¥ I
RN TTFE N y=—3.345 2x+37.637 0, Hiff y 4 PCR Jx
g i B B EAE S I PIIR TE SR EL(C) s x A
B. longum ATCC 15707 B7& £ A% %4 (Log CFU/mL).
2.4 SRS EER PCR EERMNUSATE S E
BN
241 4F5M: X 11 BROUSAT R A R AL B
LGG FIRERRFLATH NCFM #EF 1520 266 E & PCR
R, A I R () SE R O B PCR 342k, 45
RE 3B TIERREF MY, 11 Hosls;
FEE R B 1, 938 i S B Yy S Y,
M AW ZLFF IR LGG FIFERRFLAT I NCFM J %5 1
XRARAT DO, RN, R
A RAFRRERE

40.00

35.00}
30.00} y=—3.345 2x+37.637 0

2 25.00f R=0.993 2
'S 20.00f
U 15.00f
10.00}
5.00}

0.00 - . . ' ' !
300 400 500 600 7.00 800 9.00

Cell count (Log CFU/mL)

2 ERPIEEE PCR &M BT EAVARIERTZ
Figure 2 Standard curves for quantifying Bifidobacterium
by quantitative real-time PCR

Cycle number

3 T REE# DNA KISKRIEEE PCR 4 1%k
Figure 3 Quantitative Real-time PCR amplification curves used for quantification of the DNA of different strains
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2.4.2  REUE: AN [FHRRE L TR R 04 S5 I 2O E
PCR ¥ HHIZE(E 4R : MBUSF R EMRT
10" CFU/mL B, P H6ihsk S BRI, Hitt, %
7 R A B 10* CFU/ML.
243 FEM: HEEDOEE F PCR JrERHC AU
FFRIARHERR A TEE S 6 R, IEXT 45 Rk T 51t
ST, G5 HER 2) 8%, L AHILR Cy [E7E 5%
PLPY, Ui HA SERT 9O RE i PCR AN i A S50
IV, SRR AR B R ] SRR
2.5 SERTRREE PCR /75 EER MBS FFE
%F Caco-2 £ A HIFA M

NPT ST B SRR O E i PCR Oy i A
DT 11 BRBUBFT RGN BE T, 4525 (3 3) R
WU AT E KLDS 2.0003 F1 KLDS 2.0501 {52252
FE PCR K255 5 8 0L R 45 R 22

0.7 r —=—1.06x10° CFU/mL
—a—1.10x10® CFU/mL
0.6 _s—1.49x10" CFU/mL
0.5 L —+—1.20x10° CFU/mL
——1.24x10° CFU/mL
0.4 F ——1.16x10* CFU/mL
03 —122x10°CFUMmL
——1.06x10> CFU/mL
0.2 L ==1.15x10 CFU/mL ,

Fluorsecence

0.1
O

-0.1L

505 (P<0.05), 5 EEBIRA RIS R 22 7 A
B3 (P>0.05); HoRk 9 MOBUBTHF 1A B9 S IR ¢ it i
PCR A 25 05 4 GE Y P o v T R80ER A B 2248
KRG A5 R I 2 5 22 57(P>0.05) . SRRSO
E L PCR BN (] A5 2 4 b, i-PA g it
BOEAGIFERS 48 h, mn] WL, SCif9dtmE & PCR
Dy AT KRR R A R 7] o
3 i

KB T HAT I 5 i 18 A1 18 0 5 < A
MR RS AV R AR T I R U
AR AR AT, MRES R RN bR
0L OS2 XU 4 DA L P e e 22
Bb, AP L ER RGN AN T R RE S T
W, AR AT BT R R B RE 7 A BB AT TR TR R Y
fiik .

40

Cycle number

4 FREIREREATEE RIS EE PCR 1 18I

Figure 4 Real-time PCR amplification curves used for quantification of different concentrations of Bifidobacterium

2 [E—14E DNA At A E S XN ER

Table 2 The test results of intra-assay and inter-assay reproducibility with the same template DNA

HENEE N

Intra-assay reproducibility

A E A

Inter-assay reproducibility

1 2 3 4 5 6
X(C) 19.67 19.22 19.08 19.64 18.98 19.48 19.32
S 0.27 0.32 0.47 0.33 0.62 0.47 0.48
Cv (%) 1.38 1.66 2.46 1.70 3.26 2.44 2.50
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Table 3 The test results of quanlification of Bifidobacterium adhesion to differentiated Caco-2 cell

RhFRE )

MR Adhesion ability (Log CFU/mL+S)
Bacterium SEET 9 i PCR AR R BRI
Real-time PCR (Ci£S) Plate count Microscopic examination

B. longum ATCC 15707 7.26+0.04" (13.35+0.10) 7.16+0.05° 7.25+0.12°
KLDS 2.0602 7.2840.08% (13.28+0.27) 7.14+0.25" 7.26+0.05°
KLDS 2.0603 7.60+0.03%(12.21£0.07) 7.64£0.16* 7.68+0.08°
KLDS 2.0613 6.58+0.06" (15.63+0.04) 6.56+0.21° 6.62+0.11°
KLDS 2.0003 7.57+0.02% (12.3140.05) 7.42+0.34° 7.59+0.06°
KLDS 2.0005 7.460.08% (12.68+0.27) 7.39+0.11° 7.48+0.02°
KLDS 2.0006 7.79+0.02° (11.58+0.07) 7.74+0.20* 7.83+0.10°
KLDS 2.0501 7.88+0.01° (11.28+0.04) 7.76+0.26° 7.89+0.06°
KLDS 2.0502 7.19+0.02% (13.59+0.05) 7.15+0.31° 7.2240.04°
KLDS 2.0506 7.460.08% (12.68+0.27) 7.41£0.17* 7.50+0.03*
BB12 7.83+0.02% (12.28+0.07) 7.80+0.10* 7.85+0.07°

e FITTEE PR AN [E 2 22 57 8 35 (P<0.05).

Note: Different subscript in each row indicate significant difference (P<0.05).

AHFFE R Triton X-100 794 85 4 R 5
B B ARAE BT Caco-2 4 it ié BUEF AF B  Triton
X-100 AbFR I35 BB AL AR e, BBl Tk
AT AU T 2 TRA KRG, FEOAR
Y54y 855 T Triton X-100 AP )5 B AL AT LIRS
WP B OR i HOR 2R K A 5
Spsrusy o A, Triton X-100 I B AR e
PeF Bl s . EADFIEH, F Triton X-100 X
WU AT B AL FE 30 min J& , & BUSUB AT B A6 RIS T7E
96.2%LA I, LB SUEAF B FE Triton X-100 # HE
WU HLAE 15 - van den Abbede 25”2 F Triton X-100
RO ACEE 1 h 5, BB TG 0] LUk
£ 96.0%LL I, ZWFFAAUE T FiREIRIGEE R . HE
— BRI : 4 Triton X-100 V506 26 A AL
AT B AR R 10 min B, BRAS 43 R0CR 5 IR AL
2 5 OR B3 (P>0.05), 1 H 4E K &b PR A E] E
30 min, XFHAEHCR O B AR, B8] Triton
X-100 ¥ W 7E— 5 B (8] N T DLA 8404y 5 3 B 7E
Caco-2 il b AU AT . Grootaert & IFIF5E
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B, Triton X-100 7] LA R4 B R MERR 7 &
YA AR B o AR R A Triton X-100 XF 11 #5:%h
B4 SUBEAT B A I 10 min, 290] LIARASHRAT (443 85
R

FIFHEST OS2I B PCR J7 125 708 17 , XL
T B (R AR H B R 10° CFU/mL (& 4), 45246
BRI B SO FEIZE 10°-10° CFU/mL Z[ait, Firadsr
AbRERZE AT RIS R ,, HXRBRT
99%. Tomas 2% F Real-time PCR J7iEX} & %
FLH LR R SO FF B EA T i, T2 il A il
LI AR EETE 10°-10° CFU/mL I, MIXH
BUE 94.2%-99.7% 2 18], 7 3RAG 1A 5 AR Azl PR 2
(1x10)—(1x10% CFU/mL, ZBFFE4E RS FR iR
B2 R BT HANE , (H AN EE Bk /Y Real-time
PCR 5 WG I B 4 SO AT I, s WH 36 s K
THER AR, ST — I oE .

FEAMFTE RS 5 1 PCR Jy Rl
HAFI 11 BROSUSEAT B BEF RE ) 5 B
B RER AR E, SUEFFE KLDS 2.0501,
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KLDS 2.0006 ., BB12 #BFEHH &= fIBhRE /1, H
H KLDS 2.0501 1 KLDS 2.0003 PRk SUS AT O %h
BRHRE 1 B3 AR VR TG, Xl BB i T
R A VR B0 SR I R R 75 A, T SE R e
 PCR A BB R  F A S22 A 1) 43 4
PR 3), WEATE AN A A0, iR B
PB4, Chauviere ZEPORRIFSY & FRAE B4 ]
DAZERT RGN o ERESRE Z BT B A WA
FROMER, KRR AR . AR VR TR
MR LIFERT 48 h, FRiFPe Sy, SRR A SLH 2O
B OPCR BRIy ik, AT LA G A 0 266 T
Caco-2 lfitd FAOXUSFF I (4 h £47), X R = LR RE
109 25 A TR A T RN PEAY BEE T A

2 £ X
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