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Role of mannose binding lectin in regulation of intestinal epithelial barrier in vivo
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[ Abstract | Objective To determine the effect of mannose binding lectin ( MBL) on the epithelial
barrier function of Caco-2 cells and investigate the underlying mechanism. Methods In the in vivo study, 14
C57B1/6 mice were randomly divided into 2 groups, sham-operation and LPS groups. The LPS mice received
intra-peritoneal injection of LPS to induce acute barrier injury. The expression of MBL at protein and mRNA
levels in the intestinal mucosa was detected by immuno-histochemical assay and PCR, respectively. The
morphological change of intestinal mucosa was observed by hematoxylin-eosin ( HE) staining. In the in vitro
study, Caco-2 cells were transfected with MBL-shRNA plasmid. Then, the expression of tight junction protein
at protein and mRNA levels was measured by Western blotting and real-time PCR, respectively, and
transepithelial electrical resistance (TER) was determined. Results In wvivo study found that LPS group
increased intestinal permeability compared with sham group ( TER value: 80.32 +5.43 vs 140.45 +4.78, P <
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0.01). HE staining showed LPS group had enhanced disruption of intestinal morphological structure than the

sham group. Immuno-histochemical assay and real-time PCR assay indicated that the expression levels of MBL

were apparently increased after LPS exposure (P <0.05). After Caco-2 cells were transfected with MBL-
shRNA plasmid, the expression of MBL at protein and mRNA levels was significantly decreased in MBL-shRNA
cells (0.34 £0.09, 0.42 £0.12) than the control-shRNA cells and the blank cells (P <0.05). The protein
and mRNA expression levels of Occludin (0.43 £0.10, 0.43 £0.08) and Claudin-1 (0.53 £0.11, 0.45 =
0.10) were obviously lower in MBL-shRNA cells than in control-shRNA and blank cells (P <0.05). The TER
was 80.33 +£7.64 in the MBL-shRNA cells, significantly lower than the other cells (P <0.05). Conclusion

Down-regulation of MBL decreases the expression of tight junctions proteins Occludin and Claudin-1 at mRNA

and protein levels, and attenuates the epithelial barrier function.
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shRNA 2 22534328 4 Occludin £ Claudin-1[ 435128
(0.43+0.08) ,(0.45 +0.10) ik T-xf 2H as el
(P<0.05), W BRZH 52 fe e 2] 25 e oG it 2 8 X
(P>0.05,K5.%2),

Claudin-1(15x10%)—

Occludin(65x10°)—
GAPDH(37x10%)—

‘
[\)
i w

1.5 232 . 2 45 42 40;3 . MBL shRNA 48
5 Western blot #& %2 #%E H Claudin-1 1
Occludin YE R/ FRKIX

K2 BERARATEZRZEANEALKF(n=3)

- HHFRRRF mRNA it kKT
Occludin Claudin-1 Occludin Claudin-1
XTHRZH 0.88+0.14  0.88+0.08 1 1
S 0.94+£0.22 0.88+0.07 0. 8 +0.11 0.90+0.08
MBL shRNA 24 0.43 £0.10* 0.53 £0.11° 0.43 +0.08" 0.45 +0.10*
F1{E 8.719 16.539 36.38 47.08
P1iH 0.017 0.004 <0.001 <0.001

a:P<0.05,5 5 BLL R = 4 e A 45

2.6 J_Ek TER # %4k

S BA 2] 2 BE YL 4] F1 MBL shRNA 41 TER 4351
J3(133.67 £9.07) . (120. 67 +6. 66) . (80. 33 =
7.64) ,MBL shRNA 410 AR FHA2 4, Z R B 5T
228 Y (P<0.05),

3 W

FA 28 5 o B2 £ 25 ) B B L G 928 S5 o AL BIL B JF: ie
AR, W b R A S LA B B e B BB 2 — . )R
W - Bz A 2 [ ply 5 o B R 1, T LA Lk R
Y PURTEER AL, SRR EESL T, an
FEEIRYL R SR M A A, T U b R A
MR T i% , SR RE s . il RAEIR S 15T
f b Bz A S R T N E T BB e s

AT AT, MBL ZEALAAR [ 47 G2 By A0 v e 3] 3 22
VB FA——3 1 458 45 28 A5 0 AL s AR ] Bief 348 ke 31
VAL AN . MBL 2 p IR = A R 4300, 43 A I
i MBL( 435 37E A ML AE 28 ) AL )y MBL, [A] isf MBL
FENT VS B R AN A 2k SR B A
I S B T RE . SCER[4 158 /s MBL/Clq
SER B 7N BRAE DSS 53 245 I AR oh g Bt
BE I RE 2 P B, INLE 7 R OKC R . AR AE
Jo i Bl 5% MBL 1) %A Tl BEF 7% H B 45 £ , 1fii % MBL
B85 E AR WARGE . A TIRADE
5% MBL Xf i3 5t B2 D e i s i, FRAT A 4 T MBL T4k
JRCRL, WL M I Kz 240 M B T 1 A2 A

AR SEEG R B, AE LPS R, B b R 4l i 2 5k
MBL, kT HEBR A N 52 4% 0 i i T4, Fe Al
Caco-2 ANHUAE AR FE M I e Bf BE D) RE AR . FRATT A
Ui g MBL shRNA J&5 , & 8 MBL 335N, I iz 4i g
] X% e R ) mRNA SR (1 3Rk BB B 32 B30
TER #0275 MBL shRNA 4] 5 & 3 325 1 36 1, Wi
DrBEDIRER G FE L S K, B MBL i g8 2 581 &
PR WK B A R R 1, TS S AR



37 45 1 ® = OE R K ¥ ¥
J Third Mil

201546 A 15 H

Vol. 37, No. 11

Med Univ Jun. 15 2015 1095

FE BRI VE T . (EUR MBL AT 2 4% D BE i A i
2o HATHEFEHE A KB meprin ] LR ffk 35 20 12 4
BRI 0 3 35, BT A o 2 MR
1 MBL AJ DL 3% -5 IR meprin 25 &, 1 S A i B
{9 R 7], A 0 20 26 10 R /K S R I R e
ARSEE R BT MBL R e, B SR E AR
BRI RBE, FRATH S MBL 0] G 28 1 100 il P K
g, AR B BB I . Nonaka %5 97 & B,
B MBL AT BB 2 1 A P9 5 10 31 o R S A 1 5% iz
R PR 0 TG, Wang %61 730, 38 it
# MAPK {5 5148, & 8L MBL nf LU i 754k P38 fi H:
AR AL T, VA4 20 M A S A S P T b R T Y ]
PAIAN R A4 1Y 38 5 4 2 1 Rk, 520 o e
TIfE {5 MBL 3 %5 S8 % 1 4 8 19 A0k 1 HAAHIL Al 18 7
P

Zi EFTA, T MBL R N5 B E R E AR IA T
8, BRBEThREZ 4, % & MBL W] G 3 1 8 55 % % i 4
HARFRE, ZH R ENRERNAE . Z IR
MBL JE PR 19 £ 1 P 5 AE i 39 g 3 £ 47 42 11
T AT REAYHE R S B

SE k-

[1] Lei Q, Qiang F, Chao D, et al. Amelioration of hypoxia and
LPS-induced intestinal epithelial barrier dysfunction by emod-
in through the suppression of the NF-kB and HIF-1« signaling
pathways[ J]. Int J Mol Med, 2014, 34(6) : 1629 - 1639.

[2] Ip W K, Takahashi K, Ezekowitz R A, et al. Mannose-bind-
ing lectin and innate immunity[ J]. Immunol Rev, 2009, 230
(1):9-21.

[3] Takahashi K. Mannose-binding lectin and the balance be-
tween immune protection and complication [ J]. Expert Rev
Anti Infect Ther, 2011, 9(12): 1179 - 1790.

[4] Schepp-Berglind J, Atkinson C, Elvington M, et al. Comple-
ment-dependent injury and protection in a murine model of a-

cute dextran sulfate sodium-induced colitis[ J]. J Immunol,

2012, 188(12) . 6309 -6318.

[5] Cai Y, Wang W, Liang H, et al. Keratinocyte growth factor
improves epithelial structure and function in a mouse model of
intestinal ischemia/reperfusion[ J]. PLoS One, 2012, 7(9) :
e44772.

[6] Xiao W D, Chen W, Sun L H, et al. The protective effect of
enteric glial cells on intestinal epithelial barrier function is en-
hanced by inhibiting inducible nitric oxide synthase activity
under lipopolysaccharide stimulation[ J]. Mol Cell Neurosci,
2011, 46(2) . 527 -534.

[7] Williams J M, Duckworth C A, Watson A J, et al. A mouse
model of pathological small intestinal epithelial cell apoptosis
and shedding induced by systemic administration of lipopo-
lysaccharide[ J]. Dis Model Mech, 2013, 6 (6). 1388 -
1399.

(8] g, BGH. /INEERIRRAR S A S VI 1 b B 5 e Xy R it
FHILIRMTEL) ] 2B =P R0, 2013, 35(5) : 447 -
450.

(9] sk, fhsg, XVdG, . MY KA E A8 2k
PERSER BN B BRI RE 5 A B 1 1 B R LT,
=B R EAR, 2008, 30(14) ;1364 - 1366.

[10] BaoJ, Yura R E, Matters G L, et al. Meprin A impairs ep-
ithelial barrier function, enhances monocyte migration, and
cleaves the tight junction protein occludin[ J]. Am J Physiol
Renal Physiol, 2013, 305(5) : F714 - F726.

[11] Hirano M, Ma B Y, Kawasaki N, et al. Mannan-binding
protein blocks the activation of metalloproteases meprin alpha
and beta[ J]. J Immunol, 2005, 175(5) ; 3177 —3185.

[12] Nonaka M, Ma B Y, Ohtani M, et al. Subcellular localiza-
tion and physiological significance of intracellular mannan-
binding protein[ J]. J Biol Chem, 2007, 282(24) ; 17908 -
17920.

[13] Wang Y, Chen A D, Lei Y M, et al. Mannose-binding lec-
tin inhibits monocyte proliferation through transforming
growth factor-betal and p38 signaling pathways [ J]. PLoS
One, 2013, 8(9) . €72505.

(Y75 :2015-01-17; £ [H :2015-03-04)
(®#E £ %)



