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Regulation of Intestinal Epithelial Barrier Function by Different

Microorganisms: the Role of Zonulin

Du Weixia, Shen Mingyang, Ai Qing, Wei Hong*
(Children's Hspital of Chongqing Medical University, Chongqing 400014, China)

Abstract In this research, we investigated the effect of four intestinal microorganisms on Caco-2 monolayers
and the role of zonulin in this process. This experiment was divided into five groups: control group, Escherichia
coli group (Eco), Klebsiella pneumoniae group (Kpn), Enterococcus faecalis group (Efa) and Lactobacilli (Lac)
group. After co-culturing with the four bacterias, Escherichia coli, Klebsiella pneumoniae and Enterococcus faecalis
impaired Caco-2 epithelial barrier function in a time-dependent manner with a decrease in TEER. Escherichia coli
and Klebsiella pneumoniae induced higher level of zonulin release (P<0.01) compared with that of control group. The
expressions of tight junction proteins occludin, claudin-1 and zonula occluden-1 (ZO-1) were diminished and tight
junction was destroyed and redistributed in Escherichia coli group and Klebsiella pneumoniae group. Escherichia
coli, Klebsiella pneumoniae and Enterococcus faecalis caused different degrees of barrier function loss, and barrier
dysfunction was probably associated with elevated zonulin level, diminished and redistributed tight junction proteins.
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**xP<(),001 Efa group vs control group; “*P<0.001 Kpn group vs
control group; “““P<0.001 Eco group vs control group.

Bl BABERE YA R TEERA AT

Fig.1 Effect of intestinal microorganisms on TEER

2.1 BAEMEYI X Caco-207 L A2 ETEER
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(P<0.001) FLERFT 1 415 %) FRALAH LG e 3 22 57 o
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millicell 15 7% ML RN 15 75 i zonulin 1, 45 L TC W]
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E2 BEREY1ER ECaco-24 izonulink ik &
Fig.2 Zonulin levels after co-culture with intestinal

microorganisms
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i%E B2t Hoccludin, claudin-1. ZO-13% 15 4% 46 4l
3Ftn. KIGIRA WA il 48 v B4 # 4 — Fp 5

Control Lac Eco Efa Kpn

Claudin-1 ~ ” “

Occludin — - -
Z0-1 D e o
Actin

i

E3 BAEREME R T B L 4 R X %% 1% & A claudin-1.
occludin. ZO-1FTiET{L
Fig.3 Expression of tight junction proteins claudin-1,
occludin and ZO-1 after co-culture with intestinal

microorganisms
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FAHMEAEH6 hfa AT 9Ot th, EHOGILRE R
BT N WLEE LA, FITCHUK 2280, X HE 4141 e
occludin. claudin-1. ZO-1%5 [ 95 4H /i s 4 7 A,
ik ERE, WNERE . RIIRA ALl Ml & v fd
P2 AT DL A I AR I, ANIESE, HE Ak 1 A
ZAB, SICIREIRSS . IR A . AR 49O

Occludin Z0-1

E4 FERHEMER T LR 4Bclaudin-1. occludin, ZO-192% 5EATHERR=20 pm)

Fig.4 Distribution of tight junction proteins claudin-1, occludin and ZO-1 after co-culture with intestinal

microorganisms (Scale bars=20 pm)
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ST IO R iR R K. W
ITECB A B R A5 5 e I o B R I L& AR
Z, B KA IR H KR A . R
SRR AR W R B A T A e A I
T 2 by P B AR AR T 5005 B4 4 3 VA 78 93 T
Io

J¥7 T 8 U o e N\ A S — 3 7 4 B B, g
BBy 1 IR N R PUR. AR RS TR
AR, & NARHRAE AP BE I 5 — 8 B 2. |
b B R A B i R T R e 1) A N Oy,
TAH AR A B IO, 2 F 502 Pl s % ik B dr 1 A Rk
() 5 A= &5 ), A0 955 5 TS 2 1 R L B 1, i LS
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zonulindt AN W i, 5 W b Rz 4 fdzonulin 5z {4 45 45 1%
FE T, RAAEH T il B e, AT, Hm
i E R AR 2 WL BETE B R R A
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Y LRI gy bz 2 I ASE 2R 350 2 1) DY b A 1T 1) g 5 | kS
zonulin[FJRE R 41 L 55 30035 P IR 18 v . RSO ER
HZO-1 1 Hr 40

AHIE A U B K o e A5 1L I 28 e B A B
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occludin. claudin-14#5 [ &3k /K ~F 5 ) BUZAH LG
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