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W OB AARIZANENL T & 69 F 5 EH (Goat Milk Oligosaccharides, GMOs) 5 & ¥ S AT B
(Bifidobacterium bifidum ATCC15696, BB) 7 RAt#, il it #)# Caco-2:HT-29MIX & e L BB I B K JE 345
AL KR T E M GMOs 5 BB AR —HWMEERN B AEBEZ R S5BERURMN X ERFR LB YR, 4
K&, Fph69 GMOs AR ZR#09 7 X B E RSB L (Transepithelial Electrical Resistance, TEER) , 7 #]
RERFO 5 RERFEERFONEE, AMERNKXRKET £ BB. @ GMOs 5 BB WrEIMER T AR Z A
BF (P<0.01) , LERMKEH 10.0 mg/mL B+, TEER {4 %L E48 GMOs 248 1.62%~3.27% (P<0.01) , IL-
6. IL-8 5 TNF-a £ X 255 R E &K (2.11~14.93ng/L) . (7.42~16.27ng/L) 5 (7.03~12.29ng/L) (P<0.05) ,
# Claudin-1. ZO-1 4= Occludin =A% HEEF AW A Z R 1.02.04 (P<0.001) . EHhmZFT, Fikay
GMOs 5 BB # % A & Wil S e HapH K2 B F49 90, 2 GMOs 5 BB RERZR L 2%, BYHERK
J& 77 10.0 mg/mL B3t A ek B A R AR, R FWH T XERTFaIREL,
KHEIR): FSUIEAE, R SUAE, M AT, R A, L KA A
PB4 2KS:TS252.1 SCHERFRIAAS: A X E4HS:1002-0306(2026)06—-0397-10
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Research on the Synergistic Improvement of Intestinal Barrier
Function and Anti-inflammatory Activity by Goat Milk
Oligosaccharides and Bifidobacterium bifidum

YANG Zhuo, WU Qi, RUAN Xiang, LI Mengqi, YANG Xu, LI Qiu, REN Jing’

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

Abstract: This study used goat milk oligosaccharides (GMOs) isolated from goat milk and Bifidobacterium bifidum
ATCC15696 (BB) as raw materials. By constructing a Caco-2:HT-29MIX cell intestinal epithelial barrier and an
inflammation injury model, the effects of GMOs alone, BB alone, and their synergistic interaction on intestinal barrier
integrity, permeability, and the expression levels of inflammatory cytokines were investigated. The results showed that
GMOs alone markedly increased transepithelial electrical resistance (TEER) in a dose-dependent manner, inhibited the
secretion of inflammatory factors and promoted the expression of tight junction proteins, and the effect was superior to that
of BB. However, GMOs and BB acted in synergy, the effect was more significant (P<0.01). When the action concentration
was 10.0 mg/mL, the change rate of the TEER increased by 1.62%~3.27% compared with the GMOs group (P<0.01). The
expression levels of IL-6, IL-8, and TNF-a decreased (2.11~14.93 ng/L), (7.42~16.27 ng/L) and (7.03~12.29 ng/L)
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(P<0.05), respectively. The expression levels of the three tight junction proteins, claudin-1, ZO-1 and occludin, increased by
1.0~2.0 times (P<0.001). Overall, individual GMOs and BB could improve the intestinal barrier function and inhibit the
secretion of inflammatory factors. However, the synergistic effect of GMOs and BB was more significant, with the best

recovery effect on barrier function and a significant inhibition of inflammatory factor expression at a concentration of

10.0 mg/mL.
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WTAER, FEAE XTI AR HILHI TR AT, il
5t B D RETEAERFA LA R i S E A W sz 2
ZRFEN, AR BRSPS R 5, A
- e 5 40 1) SE S P EAEFRAEIT IR AR AAZ | U815 FoRe
RN I B A P T A HEE UE M E . BT
TR, Z RS HEFREET 5 | R B Redits, 23
PR B RN BT R s R, O
PRI AR GEAE SN BT LR 5 7 1 K ARt Bk, AT
5 k— RN GeE NP, BN, fgiE B RS2 R,
AHPAANEE R W B BRI E G 2, PoE a2 s
2RI, B R AR AE N 1 (40 1L-14, TNF-a 55) FIZE
F T, AT IR g e Y R A i e AR (an
claudin. occludin), #F—ENRIRIER N . [ BERESZ
PR LA ZERR | D TR] 8, TR s ndise
PR/ NG ES I R RS, ST LB SR A 2 LAE
b, BRRLMEFR 2L LG IEE S T RETEP, ixX R &
L&A BT BRI REBEARI 0,

BF M (Human Milk Oligosaccharides, HMOs)
JEREFLP S = AR IR RS, YT BE  LgE R A
BEEXEEMMEHCT, SR, Yaitiy 2 LE
FrELE R AT A HMOs =28 AN T Ay, Hil
TE T2 I A7 A & B LA R R 2 o — 4 [n)
A, MELL TSR REFL H HMOs 19 A6 PE D aedr
Mo ik, FFRTE L. RKIRH 5 HMOs DIReTE 432
T PSSR UR, LA LEC T Wy s A SIS 4 B
g7 A . 2 FL B B (Goat Milk Oligosaccharides,
GMOs) 7EZ,HE . TIREFN T J1 5 HMOs 2 AH
. HArtFE P, CAEFFL e s 50
GMOs, HAZ Ly SEPELH 36175 HMOs i = 245428
B, HAES TAUSNMEGEFAHIE 5 HMOs i EEFATL,
T {22 HMOs MY ERARRACCR IS, (RS g R,
HAlY GMOs Be S 42 2 B AT B4 ( Bifidobacterium)
TEM b 2 BIZEBEE, Wik Bifidobacterium 5 GMOs 13
[[IEEFE IS, AR Bifidobacterium X Jizy 40 I A Zh [ E
FIHREFFT 8.3 1%, X BOR I B AR B T Fpl S,
I A — TG o W 5 s B B R v 3 — 2B IR S,
GMOs 3% A fEHE W 2 19 i % 18 W Bifidobacter-
fum FECEL, ARSI TE AR, X LR s s R
[F1228H, GMOs 5 Bifidobacterium Z [A] LA &35 1
PRI, AN GEASIN 55 IR bA 1 2 AR, I REVR 19 14
BB AR, NIRRT GMOs B92L LTS 7 Wk 32

LT EE AR

HAT, & T as A Jc-a6 A W RIVE 58 £ 2
A FR A BT PR T A50N T, TR R BRI HE YR
FEERPLRITT A B R . 2R, BBy RR &R
FEANREN, BTG A8 57 a5 A AT eI T I
PRI, Bk, ST n SRR MEAR OB ST
T G EET BE M B BT B, AHE RS N B
i Caco-2 FRLZANMAIAY, A 4515 dnie HT-29 5
Caco-2 FL[AIIEFEALRI P iR T Caco-2 FLJZ 41 AR R
AT S R RS AT, T 2 B R
ZERIE A 5 DR RRIE RN AR NG 8 T B2 2544 v 2 A
L0, F b, ARAFFE EZ LN EZL A 4 B 0
GMOs -5 P 5 XU HF B A UE B A% ( Bifidobacterium
bifidum ATCC-15696, faj#k BB) R )J5iA4 kL, {84 LPS
Hl#% Caco-2: HT-29MIX 4HIE i S FEFA A5 7R, iF
FEEAAAY GMOs 5 BB LA & WM KL=t i
Bt 11 SE 4 P 5l a7 R L B A S SRE PR TR IR
2, ISR E S~ T GMOs 5 BB PRI R0RL
WXt i T 5 B AR A E FAILR, ey I i T g SR Sl
AR FHER AL T S A SRR
1 #REE%E
1.1 MREEE

ezt BT AR W R EE T A8 N 712
it Bifidobacterium bifidum ATCC-15696 i
PIBEFAEC U, PRAFAE—80 °C RIS N EH g
J& Caco-2 45 N 45798 HT-29 4ifie ZRdbAllk
2L TR A S50 == 244k TPY WA R 3t
T BRI BRA F]; kiR FR g (Dulbecco’s
Modified Eagle Medium, DMEM) Gibco 2~ H] ;
PBS BN FRMER AR A BRA F BG4 TE
( Fetal Bovine Serum, FBS) . HF 44 2 X1 & W .
0.5% R MRF-EDTA {HL b &SR
FRZN w5 IL-6, IL-8. TNF-a, NO ikl & Rimtaik
) TRRFSE T CCK-8 iRl & i = KA
FARAG B 12 FL Transwell =g EE SR
ZE[E Corning 23F] o

HF90 %I CO, 4ifigdi a4t bl SR 2 s
H BR 2N ] Concept R4 T AFEuE Y& [E Ruskinn 2y
H]; SpectraMax i3x ZINREHHFY L4 TFANER (L
F) A FRAN ] ; Opticlean-1300 35 TAES JIHERS
RN () AR AE
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1.2 LWHE

1.2.1 GMOs 4755  7E Bondue S 18 7 1 LAtk
b2kt B LSRRV SRad IR 5 R A ER

J&i, SR G-10 i SR MHEE BT U8 )2 AT & AL SEhE oy
B S HE BTSRRI TR A S S e 54T, 3R

A5 T A IR LA R SR A SRR ZH 55

1.2.2 4 75 55538 MR EGE 400, T

37 °C KR R R, IR BE I B0 AE Y,
TOAZEAFAY DMEM K533 785012 . 7E 1000 1/
min £5F FELC 5 min, Feds LVE U KR4 E RS 42
FhEE T25 REFRMR PR RE SR . RRAm IR R 22
J&, i PBS Z2 RIS TEPIIR, DA 1.0 mL 0.5% Ji&
B ALEE %, 5L Z58TR0 T25 P s 3%

1.2.3  ZHMFEPERTIN SR A (R B2 i T Tk

B, 22 RN 28 4 Ja) H 52 B4 e 308 7L B 09 % i ok

FEUAIS] FHILRH Y DMEM 15535 3050 B DU A [R] b B
ZH, Bl GMOs. BB, GMOs 5 BB. GMOs 5 BB i/}
[ 532 _E7E W (Cell-free Probiotic Supernatant with
GMOs, CFSM), 15:3 T A [A] (0.5, 1.0, 2.0, 4.0,
6.0. 8.0, 10.0 mg/mL) AT %k .

TE 96 fLAR H#, & FLIEFh 100 uL Caco-2:HT-
20(FEFPARFLLLB R 7:3)MIX 4 S, H55% 24 h
TR 2R, 35U aY 3w, FH PBS I Uk
2 K., BFLINA 100 pL 8491 T, K 4h i A ik T
CO, MU FRAR HIEE 24 h Jo B2 #0E, B fLH
JIA 10 pL CCK-8 {5 F1 100 pl JCIfiLyE 773, 55
7% 30 min. FHEGAR{SCM 5 45 FLTE 450 nm &bt
J& (Optical Density, OD), 2AZA:

8 OD,-0D
P VEZR (%) = s b
LTI 3 (%) (ODC —ODb)X 100
Favs el OD,: SEEG AL G OD,: == FIZH G

OD,: BAPEXT REZH G S

1.2.4 A3t 3R 5 Transwell BRI A S, BB
FRUFHY Caco-2 A1 HT-29 4 fE B FH7 373y, 7
L 5x10* /AL R Z A/ NE N L=, It
fIA 10% FBS ) DMEM 1537 4L 0.5 mL, [REE T
WA 1.5 mL 553758, auiER =i, R e
2R L S ) R A4 A e BELA S e FL BB 1 5%, FRT
AT 20 2022 2 7 5 B BB REL (. ( Transepithelial
Electrical Resistance, TEER) .,

TEER = (A—-A,) XS

o A e B REAES; Ay 25 FIHE; S: /N R,
1.2.5 4dififs sz A i s 514 FH DMEM 3k
Tl 5% 35 575 B — R VNU L (45 M B2l 0.0, 0.0005 .
0.001.0.0015.0.002. 0.0025. 0.005 F10.050 mg/mL)
F I 2 M (Lipopolysaccharide, LPS) , ¥ AS [F] & B 14
LPS ERAEF TARIE 1.2.4 J7 e 87 i 40 i A5 150 iy
AP lll, & F CO, B5FRANIEFE 56 h, BRS04 1%

B3 AAT. BEEAIH 1.2.3 B9, TR 4 pOAE
iR
1.2.6 GMOs 5 BB X} Caco-2:HT-29MIX ZH )T
P YIRS AR R S U, SRR B DMEM
BB B — B W Y LPS 580 GMOs. BB,
GMOs-BB., CFSM T #l¥#& . [ AT, f#i /] PBS & ¥k
2 IR FEAIM, FFAEJC FBS B DMEM Rehtihs o735k
AT 24 h W IMTEYVERALER . [HIRG4uiEny AP A
SFETE 0.0025 mg/mL [ LPS [AlE}, FIASE MR BT
WAL 56 h, I B AN S SSRE Rl 71 Caco-2:HT-
29MIX 4 Jifd >k 25 I X R4 (Control, CON), H&f
LPS B4NISIG 20 A BT RELH . ks fadn i A &
TEER {HFE Transwell /N BN FEIFLAPAAAERI 2255 M
FLBER AT F SRASART LU0 25 H 5200, 3830 b4
fL H & A TEER {EX] i1 TEER HRHAE B9 2516
K, NHN:
TEER 4
TEER..,,

FH: M 4 TEER {H 72846 %; TEER 4 5 LPS
Hili% 56 h J5 ) TEER {#; TEER.. >~ LPS #li#{ 0 h
i TEER {H.
1.2.7 BRMBEEREEAITEE AR 1.2.4 BT ERES AT
AL S, 43530 T ( Apical Side, AP) FIHLIE
{] (Basolateral Side, BL) #5553, #£ 1000 r/min/
PSR T B0 5 min S BBV W, o FH 0 8t 192 iy
(Alkaline Phosphatase, AKP )7 & il 5 Ho BT 1 o
AN

HEFEAESH AKP JiH = o2 C
BT P % 100 mL x i B 4

s ODJ\‘ymj‘jﬁlﬁ%‘—fL Fﬂj‘ﬁﬁ, OD*,N@F?[?*E‘@E‘TL
W SGIEE s OD .y S FIEH OGRS s BRuE Sl PR
WA 0.1 mg/mL) .
1.2.8 GMOs 5 BB XTI E FE P52 A
Z: LPS 5ty GMOs. BB. GMOs-BB. CFSM T
T4k B, 43 591 FH #4849 Hank’s 7 17 £ 27 oh i)
(Hank’s Balanced Salt Solution, HBSS) & ¥t AP {il]
1 BL M, BéESE, 46 AP MIILA 0.5 mL ¥EEh 20 pg/
mLITE ST Z W, BL T 1.0 mL HBSS ZZ 1
W, IR A E T 37 °C. 5% CO, FIEEIRAE PIEE -
£ 0.5 h Fl 1 h B, 435 A BL I B 100 uL A%,
FERMFEAHFATRYZS 11 HBSS . B35 li)n, 1TEIR
K 427 nm Al & ST 526 nm Rl 52 2GR
IR G0 B M 2L B R i R WB B R AL
(Apparent Permeability Coefficient, Papp) o

_dQydt
Papp = AC,

= A, dQ/dt oA {3z B [a] 2 DG T K Fhis &
(pg/mL-s™); A AR FR(1.12 cm?); C, 2

M(%) = x 100
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W IPIURHREE (20 pg/mL) o

1.2.9 Caco-2:HT-29MIX 41 Jify mb 'S5 2% % 43 25 1
mRNA BJFRIL  UEE Transwell /NZE H B 4 i 5 5%
Wi, ¥ I8 EZ-10 24 RNA $2BGR ] &P 347 5
RNA $2H . T FHBHMEESNMT R THNE RNA ¥
B, B 5 ik a0 5% SR R S RNA B Sl
cDNA, RHZ K Light Cycler 480 II PCR {47
PCERSIT, HE57 20 L WA FR . qPCR BIW))F
FPENLEE 1, Ll GAPDH 1ERINSILH, A MREASTE
B 3 ACPATRE,

1 51y
Table 1 Primer sequences
A Em51#(5°—3") BG4 (5°—3)
GGGGTCGTTGATGG AGGTCGGTGTGAA
GAPDH CAACA CGGATTTG
70-1 ATCCCTCAAGGAGC CACTTGTTTTGCC
CATTC AGGTTTTA
. CCAATGTCGAGGA
Occudin GTGGG CGCTGCTGTAACGAGGCT
Claudin-1 TGGGGCTGATCGC CACTAATGTCGCC
AATCTTT AGACCTGA

1.2.10 IL-6. IL-8 55 TNF-a 4rIE ¥ AP 5
BL M55 32 U TE 2500 r/min 254 F 250> 20 min, Ui
4 BB TR, {54 ELISA i3 &3 BIXt 485k
WL Y AP 1 BL 5% 32 W& 19 1L-6. 1L-8 5
TNF-o 433 s A ARG, AR Hal5R] S 3 AL a1 i 43
Sy AR vEIN LR, I L ng/L Sy B % = b R T AT
E R,
1.2.11 NO s NE K NO i & s+
Z VR S-5 30 min, 5 40 M B L 2500 r/min B0
20 min, B 4ETIEE, H- A PBS 2 bt 2 ¥k, #8
FH Y R H M S5 7E 2500 r/min 2544 F 250 10 min HX
B, AR S R A A DA 5 R e ek i 2
NO e, ANIPHH AL NO (943 .
1.3 B

RRLASCEG I A 3 IR, B V- B E bR v 22
7N, Origin 2024 #4422 &, 208 2 18] i 2= 5 >R H
IBM SPSS Statistics 27 {43847 B[R 2 J7 225041,
P<0.05, 225 W35
2 HERESH
2.1 GMOs HI9DE

ARYE 1.2.1 iJ7 7% GMOs BEAT4rBsalifh 5 4
R, ARAG UM FLBE R B T SERIR G, 4535
FEEARXT oo . X S Al Nk 2 R,
2.2 GMOs 1#+[E] BB X} Caco-2:HT-29MIX HIZHRE &
0=l

AT Hfa5E GMOs 5 BB B FEIVEH A9 fefE T ik
B, A FARYE E R &S e Bifidobacterium
FUFEFZ AR N BEUC(7 1g CFU/mL), % B 1 By
GMOs 5 BB DL 5 UMRIIEFRAIALIELH . Bl 38

2 GMOs A5 %3

Table 2 Composition and relative abundance of GMOs

SERE AHXS A F R A FE(x10Y) 4 (%)
Hex3-1 504.1690 5703.7348 4.50
Hex2HexNAc1-2 545.1956 2405.092 1.90
Hex2HexNAc1-3 545.1956 142.9032 0.11
Hex2Fucl-1 489.18814 599.1443 0.47
Hex2Fucl-2 489.18814 86.8597 0.07
Hex2Neu5Acl-1 633.2116 11093.867 8.76
Hex2Neu5Acl-2 633.2116 102759.4809 81.13
Hex1HexNAcINeu5Acl-1 674.2382 2739.299 2.16
Hex1HexNAcINeuSGel-1 691.2404 643.8522 0.51
Hex2HexNAcINeu5Acl-1 836.2905 493.6252 0.39

F: Hex N %, HexNAC CUBE% , Fuc #4385 . NeuSAc N-Z iz
M . NeuSGe AN-RZ B 2 2R

i CCK-8 I iAE A A & 1 GMOs. BB. GMOs-
BB 5 CFSM X} LAtk auf i s tAE A, SEge s 5 an
B 1R, 525 AR AR EL, 75 45 1 B (0.5~
10.0 mg/mL)  GMOs #& J T Caco-2:HT-29MIX
20 IS 32, B GMOs X i i 4 i BHAT —E 1Y
BURAEH, FAR R i s 4 BB ARERAI 41
TE 0.5~4.0 mg/mL ¥ 55 F Y XT AN A7 s L 2] 1 42
HEVEF, SR 2 A Ee B 1 — 25T = i) D) e B4 A
R TR AT, X AT §82& M T Bifidobacterium
TEA FRAS AP 38 T anie A K Iras idas (a], MmmRR i
T M AIE R A KN it GMOs-BB 5 CFSM
ZH A PR A IAE 0.5~6.0 mg/mL ¥R B8 7 FEl AR F T
AN A, (H RS R BE ARSI N, AN 706 ReEA
B, X AT RESE R S BB AR GMOs 7= iy a5 A
2 (Short Chain Fatty Acid, SCFAs) 7E{R Ik B e
ZHIREIIRE T, YA o T B O i 2 Bt A 4 aliss S A g
T=U9201 0 #E 0.5~10.0 mg/mL ¥&JEFEEIPN, Fikkb3E
TN S5 X g A K SR N R s A
FH, BAEFRCR I A B2, A RA>95%, &
G HTIEEERSE .

110
105
2 100
95

i

A o

30
25
20

IR (%

Y, T — -

V.

V7777727777777 077707

. 40 6.0 .0 10.0
TEHME (mg/mL)
Bl 1 KFEWER GMOs, BB, GMOs-BB. CFSM X
HH LA T 2 5
Fig.1 Effects of different concentrations of GMOs, BB,
GMOs-BB, and CFSM on cell survival rate

1 AEYNE T ORI N ) B 3824 5 (P<0.05); 7] 2 [A],

2.3 B LR IR RN E ST
LPS J& 8 2% [ B B 2 it B v ) — b s A Al
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4y, BRI REAS AL AN PR R YL 75 T 19 20 ) v, HLEAT
v R VA R B R 1 D s, B N T EE T
i B B A A AU, SR T e LPS 554119 Caco-
2:HT-29MIX 4l its. 530007 Bt B sz B 0 B AR B2, 43750
{di FHAS R BE 1Y) LPS ALFR41NI 56 h, ifid CCK-8 ik
S VPAil Xt A1 AT F A s, G5 ANE 2 R, 24
LPS #JE7E 0.0005~0.0015 mg/mL v, 44 Mg i) 7715
SEKH LPS 1y vfe 52 38 hnng Hh BRI, AH A7 36 2 4))
>90%; 24 LPS #<F1A%] 0.0025 mg/mL B, UG5
AZF B A, R ARG 5<70%, FRUIZHREERE
(SR a7 o M W K T LN b S 971t 24 1) 17 g
{HBEZE LPS MeEEAkSEN, & S 3 Emstr, 3
AHEHE LPS X4 BA BRI REMAEH . T 1
RLE R, ARFFFTEEFE 0.0025 mg/mL LPS #]i#% 56 h
VE Ry ST W - B A A R (R e AR A5 . 13X — R RE
AEAT R, RN 175 T 1 I B g 475, SmT 3k b S 4 i
TR RN g 2L S 30 i Fe e P AT S5 e .

ML (%)

LPSH ¥ (mg/mL)
K2 Caco-2:HT-29MIX 4llfitl (1715 2t LPS
e B 1 A2 A
Fig.2 Survival rate values of Caco-2:HT-29MIX cells vary
with the concentration of LPS stimulation

2.4 GMOs /=] BB %1RA_E 57 4HRE SR B PR B RS20
TEFR ST A0 A AU ), TEER {ELZE ARG A0, 2488 0
% 200~500 Q-cm® Z [E]A}, 2B Caco-2:HT-29MIX
AL E o A M PR R A2 T 24544, nT T
Ja L sE s aFsE R, K 3A A4, £E 0~12 d i Caco-
2:HT-29MIX 4 jifi ) TEER {HZHi34 0, 4£ 13 d A
TEER {Hik#] T 200 Q-cm?, I K =4 18d 5T
Fase, TN L 5 R A @ sy i), vl FHF /e eiss
oy, BHIE 3B Al A0, 5 GMOs #l1 BB AbFEZH AH

Ik, £ GMOs-BB F1 CFSM - i 1% 3% 56 h /&5, k.

Hr T TR EE I RE 3 AN 5 R TEER B, fil
TEER {H %) 28 £k 5 38 i, 34 55 7 5 B 19 56 42 P
(P<0.05). FHILZ T, Bapidi FH Y GMOs {AERL =
B T XH 4 i 57 % (19 TEER B A= 35 5% 0, 24 4k
B S 10.0 mg/mL i, fif LPS 5 S (9 5t 455 451 5
TEER {8 1728 Ak 5K 52 28 % REZH 11 73.83%+2.95%,
200 GMOs X4t TEER {E AN BAT 7] e Rk
B (P<0.05) ; X4 pa b {f Fi] BB B}, A G843 %40 il

LPS 511 TEER {H FF%; > GMOs 5 BB W [FEIfE
JHEE, B 25 A BRVA B (7 18 i 40 i 57 % 1) TEER {ELIYY
AR AR I B Se R IS RS sh AR fh et axn]

REZIN N GMOs 5 BB £ 0.5~4.0 mg/mL ¥ FE JL
PN I PR A Al S 1A e AR I RIS N4 I 5 55

%, ¥R T g A bR R RE RN, MW EE A =

10.0 mg/mL B, v 58 PARIgHE P= 2y 14 5 i SR AR 2
X} 7 38 5t R Dy e A AR P, $R i L TEER {H
MAR LA GMOs ZHHEF 1.62%~3.27%(P<0.01).
TEER {H &7 I B2 i B D) R S8 3 F B2 MR I Ry
SEMARREY), I T AUMS i AN R R AR R
&P, 5 LPS 4R AH L, 48 GMOs. GMOs-BB
5 CFSM 4bERAEE R TEER B A9 W &3 m(P<0.01),
< W B b PG AR R 1) B AT 2 R SR AR -

2201 i
200— ........................................ B i
1801 .

1601 .-

140 *

P BHTEERIE (Q-cm?) >

120 T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22
R ()

100] CON w LPS m GMOs
% = BB m GMOs-BB = CFSM

B IR B TEERMEAYZEAL R (%) @

& Q- PRV (mg/mL)
Kl 3 GMOs. BB, GMOs-BB, CFSM #1 LPS X 4 ffd 5t &
157 TEER F520A
Fig.3 Effects of GMOs, BB, GMOs-BB, CFSM and LPS
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