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Effect of eicosapentaenoic acid on mRNA expression of tight junction protein ZO-1 in
intestinal epithelial cells after Escherichia coli LF82 infection
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710038, China (Jiang X, Email: jiangx@fmmu.edu.cn)

Abstract: Objective  To investigate the change in the expression of tight junction protein ZO-1 in intestinal
epithelial cells (Caco-2 cells) and the protective effect of eicosapentaenoic acid (EPA) after adherent-invasive Escherichia
coli (E.coli) LF82 infection. Methods The Caco-2 cell line was used to establish an in vitro model of tight junction
of intestinal epithelial cells. Caco-2 cells were divided into EPA treatment groups (0, 25, 50, 100, and 200 pmol/L
EPA) and EPA (0, 25, 50, 100, and 200 pmol/L EPA)+E.coli LF82 treatment (0, 6, and 12 hours) groups. A microscope
was used to observe the morphological characteristics of the cells. MTT assay was used to determine the cell growth
curve. The activity of alkaline phosphatase (ALP) at both sides of the cell membrane was compared to evaluate the
Caco-2 cell model. MTT assay and flow cytometry were used to investigate the effects of different concentrations of EPA
on the survival rate and apoptosis rate of Caco-2 cells. RT-qPCR was used to measure the mRNA expression of ZO-1 in
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Caco-2 cells after EPA and/or E.coli LF82 treatment. ELISA was used to measure the change in the level of tumor necrosis factor-a
(TNF-0) in culture supernatant. Results ~ After EPA treatment (25 and 50 umol/L), the proliferation of Caco-2 cells was induced in
a dose-dependent manner. The survival rates of the cells were significantly higher than those in the control group (P<0.05). The EPA
treatment (100 and 200 umol/L) groups had a significant inhibitory effect on the proliferation of Caco-2 cells in a dose-dependent
manner. The survival rates of the cells were significantly lower than those in the control group (P<0.05). The EPA treatment (100
and 200 umol/L) groups had a significant increase in cell apoptosis rate compared with the control group (P<0.05). The 6- and 12-
hour E.coli LF82 treatment groups had decreasing mRNA expression of ZO-1 in Caco-2 cells over the time of treatment and had
significantly lower mRNA expression of ZO-1 than the untreated group (P<0.05). The Caco-2 cells treated with E.coli LF82 and
25 or 50 pmol/L EPA for 6 or 12 hours showed an increase in the mRNA expression of ZO-1 with the increasing concentration of
EPA, as well as significantly higher mRNA expression of ZO-1 than the Caco-2 cells treated with E.coli LF82 alone (P<0.05). The
Caco-2 cells treated with E.coli LF82 alone for 6 or 12 hours had increasing secretion of TNF-a over the time of treatment and had
significantly higher secretion than the untreated Caco-2 cells (P<0.05). The Caco-2 cells treated with £.coli LF82 and 25 or 50 umol/L
EPA for 6 or 12 hours showed a reduction in the secretion of TNF-a with the increasing concentration of EPA and had significantly
lower secretion than the Caco-2 cells treated with E.coli LF82 alone (P<0.05). Conclusions EPA can effectively prevent the
destruction of tight junction of intestinal epithelial cells induced by E.coli LF82 infection and inhibit the secretion of inflammatory
factors. Therefore, it has a certain protective effect on intestinal mucosal barrier.

[Chin J Contemp Pediatr, 2017, 19(6): 693-698]

Key words: Eicosapentaenoic acid; Adherent-invasive Escherichia coli LF82; Tight junction protein; Inflammatory factor;

Intestinal epithelial cell

W I B 40t 5 %% 3% 4% (tight junction, TI) [ E.coli LF82 J&YLJ5 ) ZO-1 mRNA 540

SERE SR AE R I R B DD RE I b 25 551, W %h
WEBE BT ez B, MREB BN &, W E 1 MRS FE
TR SR E Y B AREALRIEARG, 3
RAEME 7% (inflammatory bowel disease, IBD ) A 1.1 FERKFS5E
B RAER A", ASE 1 (zonula occludens A B A= 28 M K % AT B LFS2 T Bk (E.coli
protein-1, ZO-1) JEF R TJ ) EE 5 EH, HE LF82, L 735 %% WSS — K2# Darfeuille-Michaud
IR/ BALE S A SCE I RE A R bR ) BRI ) 5 Caco-2 #fiffl (ATCC) ; DMEM &b
e, HATCA ZWF5EIES:, 1BD g i ok Kigidik | il (Hyclone, [ ) ; MR4EIMTE ( Gibeo,
B 1= 28 P K W #T 7 (adherent-invasive Escherichia FKHE) ; BERERY . EE AR BERE (0XO0ID,
coli, ATEC ) W] @32 4, [ 1998 478 7 & L BolE ) 5 MRS . AR IR . ARG SR L
G AE [l i vk e IR EA R 1R ZERE T (Corning, FE[E); ARSI (6.5 mm H
W RIGAFHE (Ecoli) LF82 ZJ5, w1z £, 04um fLF2) | BSAIMEREF/NE (Millicell®
FF AIEC HH I WF5E b Py Ecoli LF82 3@ 3f 7 EZ SLIDE, 8 fL) (Millipore, £ ) ; AKX HE
B 5 R R 2R BT RA G4 ORE B 2 F L EPA (MY 433 302, Sigma, [ ); Trizol
T 6 (CEACAM6) HZ54, Hilft. RAM LAY (Life Technologies, 2 ) 5 S5 & ( Thermo
M, FEARM N AEAEIEE N, A5 AR O = R Scientific, FE[E ) ; 2 x Realstar Green Power Mixture
Ji: A F TNF-., ifif TNF-o 3 7] %5 5 CEACAM6 5 (GenStar, Jb50) ; A TNF-o ELISA iX7 £ ( ExCell
Tk, SEMERFEM R, R, TNF-o 7] Biotech, 1) ; BRPEBERRREG ( ALP) A5 6
il Z0-1 mRNA B SR Z0-1 (9335, AT Annexin V-FITC Z0HIPAT AR & (B KAEY
Wi bR BmE e s tE Y, IR HORBFSEET) 5 PCR 519 A T A

(eicosapentaenoic acid, EPA ) BEA %L Tl ij ' % 1% 1.2 WEEFRITH
A IR, IR BURIER ™, N45 1 20 B E I R K LB B 3REE, fENHERESRE
Mikk Caco-2 UM, FEIERIEFREMT, eIt R (FERFEEHER 50 ng/mL) P E coli LF82
A G ESL )RR, BARM T FARAIM TRARPSORE, AT LB BRI, ARG A
ARG 1 IAEESE L) EPA 1/ B8 E.coli L 37°C . 220 v/min $55744 14 h ZAEKFEGH], )
LF82 [ Fi A/ J T Caco-2 401, B7EHRVT EPA X} HU100 uL, BZMEEREE, 70T 600 nm 4k

1694 -



ERCECE S ] P E S RILFEE Vol.19 No.6
2017 4F 6 H Chin J Contemp Pediatr Jun. 2017
W2 OG5 OD=1 B, MEHFRWOWE S 53R 24h 557 5 AT LLEPA T8l XA (A5

1 x 10° CFU/mL.
1.3 Caco-2 {HpatEs:

DMEM AT A 10% Jig 4 1l if . 1% 3t (F
EHEMBEEE) , 1£37°C, & 5%C0, K1 TS
Caco-2 ZHMd, BRI, 401K 2 80%~90%
AAEE, FH 0.25% MBS -EDTA FRLHEE . 1&18,
B 2x 10" 4L (200 uL ) 4% Fh T Transwell 21 i
W NEN, MU/ NEIA 24 fLRIN (5 1.3 mL
RS I 1 N A N T G P 23
LA, 21 d AR, BRI TR 258 .
1.4 T

Caco-2 4 M £ 70 T 96 FLAR, L% 2x 10°
YA, 3524 he 43 54 XTHEZH (EPA OVREE)
EPA 25 pmol/L, 50 pmol/L, 100 pmol/L 1 200 pmol/L,
M, HHSHEL, LRELZ 3K, WE6h 5
WO A R b3, R A A R R PR TR
70-1 mRNA } TNF-o ik,

EPA ZbEE 96 h J&7, A TG 41 55 57
E.coli LF82 (MOI=100:1) , 3% 6h. 12h, Uk
R K 3, K ZO0-1 mRNA J2 TNF-o f3635
1.5 MTT ;%#illl Caco-2 AR M PTEE =

THARAL T XA KR4 4 Caco-2 410, AL
PO BB TR, R AT & 1 x 107/,
PL&EFL 2 x 10° (200 uL ) 4 i 3% F T 96 fL #io
S T EMIE®E 3 6.9, 12, 16, 19 fil 21 K
s A~fL, PBSIEBE, AL S mg/mL Y MTT ¥
W20 L, 37°CHEH 4h, FE EER, BLIMA
150 uL. DMSO, ZFiR#EOERED 10 min, A5 5
VIFTor iR . Dhas HALIES, 78 B G e A 4%
1= 490 nm PRI E OGRS A A, ZeHldniiE K
Mgk JEARMAAWOERE (A) fH.

Caco-2 4l fid A7 1 K (%) = (Appa—A

(A =Asy) o
1.6 Caco-2 S ERIEMNTL

A SAE AR T Transwell 40 /NE N 1Y 45 2H 20
fak# 2% 5, 9, 13, 17, 19, 21 K, Hl Caco-2
£ AL 22 Ty C AP ) B2 JECAM ( BL AW )i m 15 77 3
Fie ALP A ) G U B B4, I S e Al 1
W & O CREAE, MRPEPREM 25 ALP 55t
1.7 RS AN Caco-2 ARATIHER

PPEEF T 6 FLAR, FALLY 1 x 10° 41,

)/

S g
= H

EPA ) , EPA 25 umol/L, 50 pmol/L. 100 pmol/L F
200 pmol/L 41, H4 5 MEAL, LREH 3K, A~
[F¥ i EPA 5 Caco-2 AU 96 h, i =AY
Ko A AN 0 12, BRAEHE IR Annexin V-FITC
TR IR G Ui 5 7

1.8 RT-gPCR #illl ZO-1 mRNA Kj%&i%

2 B8 TRIzol 3277 65 Ui B 5 2 B 4% 20 4 i 5
RNA, %% 5 cDNA, 20 °CI%fF. R H =4
Real-time Q-PCR 5 Il ZO-1 mRNA., Jz W 1& & Hy
25 ul, WAEPE: 95°C, 10 min; 28k 95°C, 15s;
Bk 53°C, 30s; #EfH. 72°C, 35s; PEIRREL:
401K, Z0-1 L3i514): 5'-CAGAACCAAAGCCTGTG-
TATG-3', F i 51 #: 5-TTAGGTAGGACACCAT-
CAGATGGA-3', N2 GAPDH 35 1#9: 5'-GCACC-
GTCAAGGCTGAGAAC-3', FiiF5|4: 5'-ATGGTGG-
TGAAGACGCCAGT-3', Ll GAPDH mRNA fY CT {f
Frfk Z0-1 mRNA 1 CT{H, 53] Z0-1 mRNA X}
CTH, K222 ek it
1.9 FEEEEGRZEIRHMERKIN TNF-o BRIE
WA AR B, SR TNF-a ELISA i
. LA ME & ¥R BE 1000 pg/mL., 500 pg/ml.
250 pg/mL. 125 pg/mL. 62.5 pg/mL. 31.25 pg/mL .
15.62 pg/mL. 0 pg/mL 1) OD {EAEARHEHT 28, AR 3%
FrRifE M2 TSR RIAE i TNF-o % 5,

1.10 Sit=oHm

i FH SPSS 19.0 Seit ki 8 b 2 . T
TRIAIB + Fpifi2s (x+s) Fon, ZHEHEK
KSR ZE T 2081, B2 H ECR A LSD-1 £
5. P<0.05 hESAGIFE L,

7 &

2 #R

2.1 Caco-2 IS FENER EK L%

TE 0N B FP S A 2 K, BB e BT W 2%
Transwell /N N YA I . AR R 200 . IhEE;
B5R, MR LRFEES, mA WA, ity
Y 2 8] A 3 ARG i B HLHES %5 — R, M
T TR R TR I AR 52 ), BE T AR X T A b LS 3 40
MR, WE 1,

695 -



ERCEGE- N
2017 4F 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.19 No.6
Jun. 2017

a7

B 1 Caco-2 HREFAEME (10x20)  A: IR 2K,
AN RE, 2N, B BEFRHE S K, MR R, AR

MTT 255 B, 4R S FRT 6 d A4 K ge,
6~16 d A=K, F 19~21 d B4 K IEA 44
LA 2,

0 T T T 1 1

FiFrmfil (d)

B 2 Caco-2 ffHA 1 2 E

2.2 Caco-2 B ER RN R

YA B2 AP M) K2 BL AN F4) el 1l AR 5 i
FE RO ] A AT 0, 555 210 I T {00 e e e P ik
B (E 3.8:1, W& 1,

% 1 Caco-2 415 AP I 5 BL MR 1 ER EE & E MBS
= (x=xs, UL)

SRS E] (d) AP il BL il AP/BL
5 56+1.4 3.1£13 2.1£05
9 9114 47+1.1 21208
13 11516 50+1.4 20£09
17 17.1+18 63+1.4 2.8+0.9
19 243120 85+ 1.4 29107
21 35.6+2.0 95+1.4 3.8+0.7
F{8 71.15 47.15 10.57
P Y <0.01 <0.01 <0.01

T [AP] AR TR s [BL | 412 M

2.3 MTT &t 4HAaTER R

EPA ¥R} 25, 50 pmol/L IF, 2 LAFT5 4845
0 umol/L 41 34 11 ( P<0.05) , F: ' 50 pmol/L. EPA
2H 1) 40 A7 35 R 5 T 25 umol/L 4 ( P<0.05)
EPA ¥ J¥ Jy 100, 200 pmol/L B, 41 ffl 17 3% %
7 i = T (AR Sl = N (1 el 7 2
EPA25 umol/L 4. 50 umol/L 4, 225 HA 41t
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FlH: EPA BEiA S Caco-2 AU AE, KFIENES
JHT-, AIRE S KA EPA MEEMEA C,

Z0-1 J255— P i BB E AR O 1,
EBEERE TSR EN, Y 20-1 ZEk
N, BEERZN BRI RERE 2 240 1 AT 4G
WK, EPA AFRZH Y Z0-1 mRNA A5
T #E EPA il Zb B} 96 h J5 il A LF82, ZO-1 mRNA
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