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Abstract: To investigate whether Lactobacillus rhamnosus GG supernatant (LGGs) improved the alcohol-induced barrier
damage in Caco-2 cells, Caco-2 cells were used to establish intestinal epithelial cell barrier damage model and detect the integrity
and permeability of the intestinal epithelial barrier and bacterial translocation. The effects of LGGs on the expression of tight junction
proteins ZO-1, Occludin, and Claudin-1 were analyzed using quantitative reverse transcription polymerase chain reaction (qQRT-
PCR) and western blot. The contents of reactive oxygen species (ROS), superoxide dismutase (SOD), and malondialdehyde (MDA)
were detected. The changes of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), monocyte chemoattractant protein-1 (MCP-
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1), and interleukin-10 (IL-10) were analyzed using qRT-PCR. The results showed that LGGs can prevent alcohol-induced intestinal

epithelial cell barrier damage and bacterial translocation. The ZO-1, Occludin, and Claudin-1 mRNA expression levels increased

by 42.02%, 45.18%, and 29.84%, respectively, after LGGs intervention. The ZO-1, Occludin, and Claudin-1 protein expression
levels increased by 72.52%, 38.72%, and 31.69% respectively. The ROS and MDA contents decreased by 24.92% and 30.19%,

respectively. Moreover, the TNF-a, IL-6, and MCP-1 mRNA expression levels were reduced, whereas /L-/0 mRNA expression level

was elevated. In conclusion, LGGs can attenuate the intestinal barrier damage by enhancing the expression of tight junction proteins,

improving oxidative stress damage, and alleviating the inflammatory response. This can provide a theoretical basis for developing

functional products against alcoholic liver injury.
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Table 1 Primer sequences
A H 4 AR Li#g Tl
Z0-1 CAACATACAGTGACGCTTCACA CACTATTGACGTTTCCCCACTC
Occludin ACAAGCGGTTTTATCCAGAGTC GTCATCCACAGGCGAAGTTAAT
Claudin-1 CCTCCTGGGAGTGATAGCAAT GGCAACTAAAATAGCCAGACCT
TNF-a GAGGCCAAGCCCTGGTATG CGGGCCGATTGATCTCAGC
IL-6 ACTCACCTCTTCAGAACGAATTG CCATCTTTGGAAGGTTCAGGTTG
MCP-1 CAGCCAGATGCAATCAATGCC TGGAATCCTGAACCCACTTCT
IL-10 GACTTTAAGGGTTACCTGGGTTG TCACATGCGCCTTGATGTCTG
p-actin CATGTACGTTGCTATCCAGGC CTCCTTAATGTCACGCACGAT
1.3 RBF & 76T 10 J5 18 Fl EVOM? %t Caco-2 2 40 i 5 | i 41

13.1 LGG#3EH

¥ LGG T MRS 877 i (R =k, #%8Kk
B REFRIRARRA 50 B 3% MR B EAT M, £ 37 Co%
PEREFE 24 h 5, 4 "C. 6000 rmin' {461 F &0
20 min, HX BEWK, H EMEM £ 7880 Ei5 R pH H
WA 7.2, FRELC, BEIEHA 022 pm SR JE,
%M.
132 % ECaco-24mM iR 4yt

R H B0 0 ™ (0 J7 5, ¥ Caco-2 4H Jifg 7 37 °C,
A 3 5% CO, 26 1 N 597 21 d, B3 7 6k
FLE SRR bR g, I MTT 355X A [A) 0 RS v B
55 b 38w} W] 1) Caco-2 4H & 77 LA B 85 1 Rz 441 ffg s BH
TEER #4775, & W& 7 100 mmol- L kg ik
FEEE 57 24 h R NS 26k, FEUL %A% T Caco-2 4
B B Dy e IO B R 4540, (B4R R A B — e i
71, AIEEERFT LGGs I LRAVE FH e i od B 110 2 A%
T, ¥ Caco-2 4iifi 53 A%} fiZE (Control, IEFHEGFR) ;
WRS 4 (EtOH, &3¢ % 100 mmol-L™ EtOH 1435 24 h) ;
LGGs T ¥l 41 (EtOH+LGGs, 5 ¥ ¥ 100 mmol-L"
EtOH Al 5% LGGs 1% 7% 24 h). f4H & 3 NE L,
REERTEE M. IAEHMRT 37 C, HSE 5%
CO, 7R Fah K 7%
1.3.3  GFP-E.colith3E 5

¥ GFP-E.coli 33548 LB ;9% dh, 37 CiR T
R F. ZJETE4 C. 3 000 r-min' 450 F &L
15 min J5 Y 5 GFP-E.coli, 1% GFP-E.coli 1 7% W %
J9 1x10’CFU/mL, # .

134  mfe i B 7 2k ol i P 6940
1 PEAE 4 M 1% % /N % (BD Biocoat™ Cell Culture
Insert, Insert, 0.4 pm) F1EFE 21 d ff) Caco-2 HLJZ 4 fiE,
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T,——F /G mpe. % & TEER 1, Q-cm’.
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AR, DA e AL DL 4T R AL 3L
&= M log,(CFU/mL &R,

1.3.6 S0 RAE FPCRYAT

HY B 9% 21 d [ Caco-2 )2 40, W F5 Ab # )5,
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Yk 228 2xSYBR Green qPCR Mix R 7 & 1 #A4E
YL, RONAR RS EWOE N 20 pL, EIY RN
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Fig. 1 Effects of LGGs on monolayer barrier integrity and
permeability of intestinal epithelial cells induced by alcohol
E:a: bR mie st E R TEER ; b: FD-4 @5, * &
T P<0.05; ** &4 P<0.01.
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SR1M LGGs T1i5, 20/ 5. )Z 1) TEER {8 5 W0k5 4HAH
LTt T 36.73%, E R E#EH (P<0.05). f£iliE M
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(P<<0.01), 1fj LGGs T T4+ FD-4 [1)i% i 2 81 i
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F LGGs T J5, GFP-E.coli 5& i1 ' # $ & 5k 24
FIEE RB& T 1.54 log,CFU/mL, #5R3&E3% (P<0.05).
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Fig.2 Effects of LGGs on alcohol-induced GFP-E.coli translocation
JE: % R P<0.05; ** A& P<0.01,
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Fig. 3 Effects of LGGs on the mRNA expression of alcohol-
induced tight junction proteins ZO-1, Occludin and Claudin-1
7E: a: ZO-1 mRNA REKFZAL; b @ Occludin mRNA &4
KFTAL; ¢: Claudin-1 mRNA Z3&K-F T4k * &= P<00.05;
ek R P<<0.001 ; **** % P<0.000 1.
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Fig.4 Effects of LGGs on alcohol-induced ZO-1, Occludin
and Claudin-1 protein expression
JE: a: ZO-1 #= Occludin & & 7/K-F E4L; b : Claudin-1 &8
KFEA; ¢ ZO-1 485t £k &5 d: Occludin #4853t £ X &5 e
Claudin-1 A2 &2 F; * A P<0.05; ** &+ P<0.01.
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Fig. 5 Effects of LGGs on alcohol-induced oxidative stress
in Caco-2 cells
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RCH EEEE R, H B ESPUEBIE R g2 kA
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1 & 5 s, ROS Hl MDA ) & & 78 In N 1 4
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