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A Fp ik — 2L W5 . AR LI 27 -FL 3" -SL Al
LNnT 3 Rt HMO, ] Caco—2 40 i 4 2 {5
i i B B e 5 P A A Y | AR 2R 21 2L B (Galac-
tooligosaccharides, GOS) FI fX & & # (Fruc-
tooligosaccharides, FOS) iy BH 4 X B B 58 A [A) ik
JE1 3 Ff HMO Xt 1 5 200 i B s 58 R 1k | 8 %% 1
Fe B VAR OC R AE A TR IK W52, 368 48 A6 I 440
Jf N NF-kB 15 538 B 2R 58 Hoor 1Al . A SCEAE
248 HMO £ #F 2L LI I8 fel 5 00 Bhs Ak 4l , 2240
JLE S T ot AR RL 2 %

1 MBl5FE®
1.1 #RENE &S

2°—FL (4iJF 97.2%) .3’ -SL (#4iJE 92.2%) .
LNnT (£l 97.9%) , £+ 4 Glycom A/S /A F] ;FOS
(4liE>95%) , H AR Meiji 22 7] ;GOS (4L 71.1%) ,
faf 2% FrieslandCampina 2> 7] ; RPMI 1640 £ 3% 3 |
04 MLV (FBS) 77 85 R — 55 % 3 Wi (100% ) L JE
WA FE R R AR 1 Bl —EDTA | 26 8 Gibeo A #] 3 G
¥R K W R 2% wh £k (PBS) , ¢ [# Sigma—Aldrich
oAl AN TNF-a EA A A IL-18  EHA AT
P ZE—y (IFN-—y), [ Pepro Tech 2 ] ;24 L
Transwell 2485 77 1L (3470) , 92 [E Corning
23 ) CCK=-8 I &, B8 = RAEWHARA R A
Al N IL-6 PR A 22 B A (Enzyme-linked
immunosorbent assay, ELISA) 7% & . A IL-8
ELISA if 7 & .EZ-10 & RNA 2 Bk 7 & |
MightyScript 55— ¢DNA & R # &, L4 T
AW TR A R 2 A ;ChamQ  Universal SYBR
qPCR Master Mix, PR MER YR E A IR A
7] ;Caco—2 4 il (YB-ATCC-4672, {5k 37~40
fR), % E ATCC A F), HE b2zl h w5
Mrealigy .

CB170 %A ALtk IE 3244, T8 Binder 23 7 5
Airstream A2 AEW) & 4 H4E, Frny ESCO 2 Al
ERS-2 2l Hi. BHAY , 58 [ Millipore 23 7] ; NanoDrop
2000C MRS AM O, £ E Thermo Fisher
73 #);C1000 Touch B4 JE PCR 1% .CFX96 Touch 5
i 25652 1 PCR X, 1575 B#R1X, 5% E Bio-Rad
3] LMC=3000 E0HL, [ Grant 24 7]

1.2 Ak
1.2.1 iR 3%  # Caco-2 40 T RPMI 1640
K23 (% 10% FBS 1% % % -4t % E M 1%k
W HE TR ) h 557, BT 37 °C 5% CO, 1Y 4f il
W FRAE G % . R A MR G B 5K 21 70%~90% 1 i
e, BEAMR 2 KU L, HEAMEARKRER
I F A SR
1.2.2 TR Jo a3 L AV SR T 4t e vy 5 1 T
X %M CCK-8 o 37 &5 i W 5 320 47 240 At #5 1
K, HARUR o Caco—2 41 LL 5 000 4~/FL %
FEHRN T 96 FLAR H 85 5% 24 h, W 25 K5 372 WU 50 )
JIEA 100 WL & G #H N 0T &5 ik B2 HMO 1) 85 77 2
(B Fh HMO 1Y Jon & & B2 ¥ o 0.1,1.0,2.4,10
mg/ml 2 4 DMEEEE), BEF 24 h JFINA 100 pL &
PR B CCK=8 i, 4k £ 1.5 h, B )5 FH B A
S 2 AE P K 450 nm Ak WG AE , B2 (1) T
YN 71, AR R E 6 NE L.
M0 3E 77 (% )=(0D +5—-0D 54 )/ (0D 4 u—
0D, )x100 (1)
A 0D b T I SCAE ;0D 4y 1IEH
I SGAE ;0D o 35 I T WOGE
123 K4 B MR EE AR 5%
Suligoj S5 77 1% F Caco—2 AN Mi e &1k SN %
A i 5 B AR Y OB Caco—2 4L 3.3x10* 4~/FLIY
R T 24 FL Transwell 24 2040 Ig 1% 37 ML)
AN B FE 20~21 d, HT 7 d B K A ik 5 T )
FFEJE M A B 7258 7 d J5 R KM, A0 8% 57 400
V) FH 240 i Fk BELASC 0 D 5 i S L BELAE, ph =X (2) 1 H
A A B B BH (Trans—epithelium electrical
resistant, TEER){f ., TEER 2 40 Jifl 24 2 55 T i
BHAT ., S e i ] (9 S5 % 1% 2 58 M . > TEER
{Hi5E 200 Q-cm?, F W Caco-2 4 E 5¢ 42501k
T B RN
TEER(Q-cm?) = (A-A,)xS (2)
A A S S AR, QA 25 L BHAE
QS A/NEJEFEE R, em?,
1.2.4 B b Mz 40 B B 1 0 A R0 N7 AR i
1.2.3 Ay 7 e 57 0E 1Y B b B 40 i o i A5 7Y
5, JHE 1% FBS # RPMI 1640 1% 55 55 X3 41 fifd ik
ATYULRAL I 24 h, 7E Transwell /NZE RN AIR S
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2R HF (10 ng/mL IL-18+20 ng/ml. TNF-a+20
ng/mL IFN—vy) #1340 M IF75 2 W b R Be e R e
415 HE 0~60 h 1 8] Wil Caco—2 41 g 512
TEER {H (A8 A5 &, LA 22 40 i B 8 (1) 56 24 72
B, MRYE TEER {6 FREMREM SRS RN T
AR ] TEER (B A2 L2315 0L (3) L AR H
TRA IR 5 R 7 4ch BHL 7% 240 Ry 4 P4 ) R
TEER (%) = TEER 4 B 41/TEER % i £x100
(3)
A TEER &b BEZH Ay iR A £ 48 R il i) 4
o 5 M5 e, BELAE, Q- em?; TEER X B8 £ Ay G il 38 )
) 208 L 25 L BELEEL, Q0 - e,
1.2.5  BEZUKERME T 70 5 5 3405 L B2 200 i S s
AR 1.2.2 5 F 1.2.4 150977 %8 € HMO 19+
o5 i Uk B RITR A5 02 4% DXL RIS Y A A I ) A
Transwell /)N %8 JE M0 AR A 42 & HF (10 ng/
mlL IL-1B+20 ng/ml. TNF-a+20 ng/mL. IFN-vy),
i 200 b 2 5 S A S h /43
A N TR B R B (0,0.1,1.0,2.4,10 mg/mL)2° -
FL.3’ =SL.LNnT F1 FOS.GOS 19 % 33 W 1~ ¥ 24
J TR 3 A AR A PRI 8 TG AT SR T
[ BT B AL, R K5 3% 510 TC A2 4 PR 7 3fil i
AL R BT WA 2 AT REZ, T 10 60 h J& 37 B

*1

SE HL BHLAE 1155 TEER (B4 (38, g4 T 4 i
() V5 W, 6647 T80 CCUKFRTE T , 24 ik 200 Jitd 41 B
RNA, i 4 E 3 117,

1.2.6  AHARAEH T2 W I ] ELISA
R & B A B 7 vE o0 SR Al M8 5 T
TR 43 W Y R EE I F IL-6 Al IL-8 U 4T % & 43
Hr o

1.2.7  SERFHEOGAE & PCR W2 3L N kK il
H EZ-10 &2 RNA #2 B ) & $2 H Caco—2 41 Y
Y RNA, FF B A0 o 66 B T H a2 RNA
WS, SRS 0 5 SR S0 RNA RO sy
cDNA, KW 244 :25 °C 5 min,42 °C 30 min, 85
°C 5 min, i Real-Time PCR ¥ 347 9¢ Y6 &E &7
Br, KH 20 pL 2 Wik & :2xChamQ Universal
SYBR ¢PCRMaster Mix 10 L. 1FE [ 5] 4 1 )
51814 0.4 pL.2 wl. cDNA #ifR (7.2 wlL JC K B2
fitf 7K o BN 25K 95 CHUEME: 30 5,95 CCAEHE 10
5,60 CiR k 305,72 CHEM 20 s, B EIGIAEH
40, qPCR 5IWFHINZE 1 Fios , BAFEAR 3 4F
1.V GAPDH JINZHE R 22 it B H I
HE IR A A A 23R K ACE S H B9 8 Cr {80
ENS I Cu{H ,AACE IFEA R ACt i 2=
PR X HRZH 1 ACt,

514 7 51

Table 1 Primer sequences

2 AR E® (57 3) B 3l 4 550 (57 —37)
GAPDH ATTGCCGACAGGATGCAGAA GCTGATCCACATCTGCTGGA
TNF-o GAGGCCAAGCCCTGGTATG CGGGCCGATTGATCTCAGC
IL-6 AGTCCTGATCCAGTTCCTGC AAGCTGCGCAGAATGAGATG
IL-8 ATGACTTCCAAGCTGGCCGT TCCTTGGCAAAACTGCACCT
IL-1B TGAGCACCTTCTTTCCCTTC GTCATTACTTTCTTCTCCTTGTAC
COX-2 GCCTTCTCTAACCTCTCC CTGATGCGTGAAGTGC
iNOS CCTTACGAGGCGAAGAAGGACAG CAGTTTGAGAGAGGAGGCTCCG
Z0-1 ATCCCTCAAGGAGCCATTC CACTTGTTTTGCCAGGTTTTA
20-2 AAAGCAGAGCGAACGAAGAG TTTAGTTGCCAGACCCGTTC
Claudin-1 AAGTGCTTGGAAGACGATGA CTTGGTGTTGGGTAAGAGGTT
Claudin-3 AAGGTGTACGACTCGCTGCT GAAGTCCCGGATAATGGTGTT
Occludin CCAATGTCGAGGAGTGGG CGCTGCTGTAACGAGGCT
MyD88 TCCTCCACATCCTCCCTTCC TCCGCACGTTCAAGAACAGA
IkB-a CTCCGAGACTTTCGAGGAAATAC GCCATTGTAGTTGGTAGCCTTCA
NFkB p65 TGCCGAGTGAACCGAAAC TGGAGACACGCACAGGAG
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1.2.8  Hdusb s 55t tr  aleBE 4 LT
{H AR 22278 @] IBM SPSS Statistics 25.0 fit
AR 3 50 HicHe #E AT 4E i, JF H Graphpad
Prism 8.0 MUilFAT4: B 53 H7 . SRS R J7 22 50
Fl Turkey 22 5 L0 35 3547 55040 1 10 35 14 22 55 90 0T
HAFRFEFH(a, b, ¢, d)E(*. P<0.05,%* P<
0.01, %% P<0.001) F/nEdE 2 0 BA B E M=

(=
It o

2 ZBR55W
21 AEAREREFGARBETABEENE
Vg

i e AE Caco—2 2 Ll it FE AL AL b HMO (1)
TR, i CCK-8 IR 5T T A [RMEL VR B 1
3 f HMO Xt Caco-2 4 f # PEAEHT . AR 48 H A&
I 0 0 A T 3 M R e e R AR 2R A LTS T
fi Y 27 =FL (0S5 AR I 50 51 o 2.4 o/L A 1.2 of
L,LNnT (5 KA H AR 0.6 ¢/L, K& 0.1,1.0,2.4
mg/mlL 3 TR E T, WA E T 10
mg/mL i 0 42 2H DUIRIE = A A AR 00 . 45
R 2 Fion, 525 (% 4L (0 mg/mL) A E, fir
AIEEWE (0.1~10 mg/mL) Y 2°-FL. 3" -SL flI
LNnT T#iJ5 , Caco-2 20 LIG MR RFEAL, FIt,3
it HMO 75 12050 57 5 & B2 10 A X Caco—2 41 i AS
HAT AR, /T LU T 5 20 T 350
22 BLREMEMREERGEREL

IL-1B TNF—o I IFN—y J& 4 ¥ 40 jfd R 7, ]
P 25 T 21 T80 114 400 J6 - 0%, 0 5 00 R o e 240 i
bR A0 M, ERAEM 2N S 5 2 Fh g )
O3 3 o 24 i PR AR AN T i b R A 25
1% 200 JEL PN 1 06 B B, 5 3K TL-6 1L-8 . — F AL A
(NO) A3 BR 2% E,(PGE,) B % S5 76 Mk 34 i, -3
T e R B R T MG A B 55 R R TRt AR
FEAS A i VR B HMO (1918 52 1 B % T R AN Bt 48
EH, ABE5E AR R A FIRA Y (10 ng/mL
IL-1B+20 ng/mL TNF-a+20 ng/mL IFN—vy) 3l
e R 20 L AR i 5 B A RE A P AR A

BB 95 2 20~21 d 431 58 2 #) Caco-2 41 fifd
BBETRAMEIF 60h, HEME 12 h 2 —K
TEER B LA AR 40 A 52 (10 58 B Ve 45 R an &l 1
7, MR TRl 12~36 h 40 TEER %4 &

xR 2 FAEABRERER HMO 33 Caco-2 44 i i 14 89 52 i
Table 2 Effects of HMO with different mass concentrations

on the cell viability of Caco-2 cells

# 5 JR % K%/ (mg/mL) 4m 6L 7 /%
ER=R 0.0 100.21 £ 0.06
2’-FL 0.1 102.19 £ 0.03"
1.0 102.06 = 0.10
24 111.10 £ 0.14
10.0 106.71 £ 0.13*
3’-SL 0.1 102.33 + 0.04°
1.0 103.43 + 0.08°
24 104.11 £ 0.14°
10.0 105.89 + 0.10"
LNnT 0.1 103.42 £ 0.02"
1.0 118.50 £ 0.19°
24 105.70 = 0.03*
10.0 114.39 + 0.15*

TE ARV NG FREFRORFE 5725 X IR Z W] BA 5 22 57 P<0.05,

FREAR, W 60 h )5 TEER 18 i 2 FEAK 2 25 1 0
WL B 70% LR (P<0.05) , IH B 40 it B0 2 2 45t ,
M e 7 PR R R, AR A R R R
R il 20 B 60 h n Ky gy 5 B A E 40 4S8
23 BIMBEMRERGHREESEMENRY
i

RERGEANF] HMO X 52 45 i e Bz %) O 4 VR
¥ Caco-2 4 g #1 HMO 7& 98 i H 3% T~ F [5] 00 &
60 h J& , I 5E TEER 18 (19728 4k 175 4

e 2 fras, H2°-FL.3°-SL #il LNnT 1 ¥
W & Bz 40 5% B 0, 40 PR Y TEER (B AHSR T
BF Ak Xof HE 4 359 s B — s R B A T, Heb T R
TV (0.1~10 mg/mL) /9 2° -FL Fl LNnT #J6g &
F e TEER {8, JUH 28008 B i W % (1~10 mg/
mL) # LNnT A Ui TEER {5 4% & % 25 19 % 4
IR, B — 2 A JoT f v AR % . 37 —SLAX
TET R W FE I (2.4~10 mg/mL) A 5 #4855 &%
o 5 HMO AN, IrA i W (0.1~10 mg/
mL) Y FOS Fl GOS #fAS g 4 = 4 5 43 W I 2
MR TEER fH . 25K U] HMO RefE— & f
RE W BRE e, AR S AT, JF B
HMO 5 2 V& 2 6 555 28 1 B Bt 453 403 1) R R B
Natividad 2508 #7451 g B B 41 B B A (Caco-
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2 4 Ml : HT29-MTX 4 fi=76:24), K% 2’ -FL,
LNT .LNnT .3’ -SL il 6’ -SL A [l 4 & %} TNF-«
(2.5 ng/mL) Fl TFN—vy (10 ng/mL) i 5 4 48 4 161 15
i 5 o 308 75 R S8 B PR B, IO R B S

120
ab
= ab ab
T
i L ab
g < 80 B
EE
g
@ s
0 1
0 24 . 48 60
Aoy 1)
Time/h

T A R/ING R B Z M BA 2 R P<0.05,
1 Caco-2 iy TEER EMER &R K EF
Y B 1) B R 4L
Fig.1 Changes in TEER value of Caco-2 cell monolayers

over time under the stimulation of pro—inflammatory factors

24 BIRBEXMZTRAMEZTEEZEZTAN
EREFIX

B EIE N R R R A, X
TH 38 325 PR HAA OGS ™, AR R W 40 i P 4
FEAGE W BB E R E AW RE, dEmity
20 - 2 T A0 5 5 1 OGRS TR A
PRIE HMO X g i 5 Ty B 4 5% e S JH: 2% fidk Ji 1 4%
SERIHLE, ASBFZEXF HMO T )5 Caco—2 40
22 B B R 1 I R R R KO R T AT

SERMNE 3 FR, 525 FO IR L IR A 1R
& T2 003 60 h 5, Caco—2 41 s 5 %% i 45 16
H Claudin—1 Claudin-3 . Z0-1 . Z0-2 1 Occludin
1) & KA X 3R ARG, Horp ZO-1 1y KPR
IG5, A LB XT B4, — 2 o & v B2 1) HMO
TR R T I S R % o AR 1 1 B IR A KT B
VR SRR, LB — 5 R R AR
P o AR ZROME 17 ok v R v R ) A v O R
BF (10 mg/mLL) , B8 %5 3% 422 25 11 9 5 IR 3R Gk 7K F b
F LA T AL 4 5, 1 HMO A1 GOS
FOS eI ¥ (0.1 mg/mL) F#BABE 73X 6
PR R R SRR 2GR X — 45 5 HMO X
Caco—2 Zf i 5 23 1255 5 v BEL (L 1) 52 i IR A — 38
 BL I ,2° ~FL .3 -SL Al LNnT 3 ff HMO 7£ —

HMO B IR A& 9 6E DA & ok B 4o 0 2038
TEER 8 , X 5458 i 3 B HMO PR A fE i B ik
5 Al PR Hb 2 B8 Caco—2 4 il TEER 1A 19 45 5 A1
1,

150 | =3 0.1 mg/mL

E 1 mg/mL
3 24 mg/mL Hokk
== 10 mg/mL
100
= ==
=
Bz
o s
0
BIvEX AL 2 —FL 3’ -SL LNnT 60S F0S
AN [ Ab 2 4

Different treatment group

5 X IR AL I, *. P<0.05, %%, P<0.01,*¥*, P<0.001,

B2 ATREMEEMEZWAE TEER &
Fig.2 Effects of oligosaccharides on TEER

in Caco—2 cell monolayers

JE I N AR A R i B R A Rk
B o b Bz 5 B 1 % R R SR A AT R AR
Pl E BERVE . Wang 278 iR Z 05 5/ U
RBLRPIGIE T GOS fig L B % % & 1 Claudin
Z0-1 F1 Occludin B 3E R 238K | 5% 1t B B 4
A FIAM ) 9 i S VL, 55 A BIF 5 1) A 3 6 245 SR A
.
25 I RBHEZMZIRMAMEREFHS D

IL-6 F1 IL-8 & 2 F B A1 i 2 4 40 fg A 5,
1L—6 7€ 2P RIS M 4 1) & Ax ol 8 227 22
T1L—8 F1 92 20 Ji A - B A = A, el v Pk
4 i 2R A B A AT BB A0S 9, IL-18 \ TNF-a F1
IFN—y 7610l 3 B b Bz 4 25 4 3F — 2 1) 43
W S AT ELISA 75X 5 AE #5397 B A [R) I o ¥ 3
HMO T i J5 i) Caco-2 40 i@ 5 3% L& W+ IL-6
FTL-8 1) JoT ot vk B R A7 # 40Ar, I 32 400 I
B 20 B P9 B T 19 R E K

RN 4a F 4b PR AH HGAS I RR AL TR
AR R PR AN TL—6 430 d 38 i 42 1%
[(523.84+12.87 )pg/mL],IL-8 43 b i H4 h T 4.6
£5(528.16+11.06)pg/mL], A [ J5i &# J& 2° -FL,
3’ —SL.LNnT.GOS #1 FOS + i ¥4 g i % 9 /> IL-
6 By s, I H 2°-FL.3°=SL . LNnT # il /& F
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o5 = 0.1 mg/mL
B 1 mg/mL

3 24 mg/mL
=3 10 mg/mL

junction proteins
~

@@Qp A & & &
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2 R IR 4t L
Different treatment group
(a)Claudin—1

SR HETR 11 mRNA AH X 3k KT
Relative mRNA level of tight

3 0.1 mg/mL
B3 1 mg/mL
3 24 mg/mL
=3 10 mg/mL

junction proteins

Relative mRNA level of tight

é&@@ -
22 R [ b 4

Different treatment group
(c)Z0-1

B TR 11 B9 mRNA AR 635 K 7

o
1

=3 0.1 mg/mL
B3 | mg/mL
3 2.4 mg/mL

junction proteins

PP R
& .

S TR 1119 mRNA HIX kKT
Relative mRNA level of tight

5
N = - 3 0.1 mg/mL
HE S 1 mg/mL
=] 3 2.4 mg/mL
_'D? = 4 = 10 mg/mL
o9
Eg i
=5
[a=1 < Eh
&z §
fadi==g=1
2
B 5
gﬁé %_&‘&%\@*& q',"‘\' %,‘5\' \’Q{‘\ & &
g PR
P4 2@ ENGEGE: Kl

Different treatment group

(b)Claudin-3

ar 3 0.1 mg/mL
B3 1 mg/mL
3 2.4 mg/mL
=3 10 mg/mL

junction proteins

Relative mRNA level of tight

£ B4 K 1 19 mRNA AR XS 33k K

AN TA) Ak 22
Different treatment group
(d)zo-2

i

S & &
N S <

AT b 2

Different treatment group

(e)Occludin

TE S HIEXT IRAAM EL , *. P<0.05,%%. P<0.01,*** P<0.001,
B3 AEREREMEER I Caco-2 HE EFZEEE B MRNA B RIEKF

Fig.3 Effects of oligosaccharides with different mass concentrations on the relative mRNA expression levels

of tight junction proteins in Caco-2 cells

I U] Tk P AR M, Hoh 10 mg/L Y
3°-SL Ml R ey, REFRAIR TL—6 f) 43 3 it i HL
el 25 P IR K 5 IL-6 7Y 52 Wi AH 21
HMO 1 GOS \FOS 1 DA J5 £ v B2 4t 4 7 4 o 1
SOREAR A 0 B b R A TL-8 o0 A1 R ik
(0.1 mg/mL) [ 2’ ~FL A1 GOS T i A g /> 11.-8
B4, 1 37 =SL.LNnT 1 FOS I ] L) & 2 41 i

IL-8 F 73k o A 2% P AR SR 1) Jo & ¥4 B8 184 o, Xof
TL—8 43 1) 4900 il 28 2 ok i B &8, e 10 mg/mLL
1) 3" —SL MR B 4t ek 1L-8 19 73 Ik &2 %2
25 [ BRZH 7K SF- | 7E — 0 i AL BRGS0 v 25 2L
WS4 2 -FL BT WKy, 250 R Ik 4h 72
2’ —FL A] AR A il 3 98 5E I TNF-o, [L-1ax,
IL-1B F1 IL-6 HJ 7KW 1% 45 5L 5 A BiF 5% 1) 14 oh
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flammatory bowel disease: Pathophysiological role

Effects of Human Milk Oligosaccharides on the Barrier Function of Caco-2
Intestinal Epithelial Cells

CAT Ran', LI Hongye', ZHENG Yuxing?, CHEN Juchun?, LIU Feitong?, ZHANG Bin"
(School of Food Science and Engineering, South China University of Technology, Guangzhou 510640
H&H Group, Global Research and Technology Center, Guangzhou 510700)

Abstract Human milk oligosaccharides (HMOs), a key active ingredient in human milk, have important physiological
functions such as regulating intestinal microbiota, protecting intestinal barrier integrity, and regulating immunity. This
study constructed the Caco-2 intestinal epithelial barrier dysfunction model by the treatment of the pro-inflammatory cy-
tokines mixture. Three HMOs including neutral fucosylated, sialylated and neutral non—fucosylated HMOs, namely 2 —fu-
cosyllactose (2=FL), 3"—sialyllactose (3"=SL) and lacto—N-neotetraose (LNnT), were used for treatment. In order to ex-
plore the protective effect of HMOs on intestinal barrier function and the regulatory mechanism, this study characterized
the intestinal barrier integrity by measuring transepithelial electrical resistance (TEER), determined the secretion of in-
flammatory factors by enzyme-linked immunosorbent assay, and analyzed the expression level of tight junction and in-

flammation related genes by quantitative real-time PCR. The results showed that all three HMOs could increase TEER in
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a concentration dependent manner. All HMO treatments could reduce the secretion of IL-6 and IL-8, inhibit the gene
expression level of IL-6, IL-8, IL-IB, TNF-«a, COX-2 and iNOS, enhance the transcriptional activity of Claudin-1,
Claudin-3, Z0-1, Z0-2, and Occludin, and inhibit the activation of NF-kB signaling pathway without concentration
dependence. All HMO treatments could exert significant intestinal barrier protection and anti-inflammatory activity at high
mass concentrations (2.4 mg/mL and 10 mg/mL). Our results provided scientific evidence for the HMO application to en-
hance intestinal barrier function and immunomodulatory function.

Keywords human milk oligosaccharides; intestinal barrier function; anti-inflammatory effect; NF-kB signaling pathway;

Caco-2 intestinal epithelial cells



