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[ =] HEY WiTEHHSEWSSEEEE K (recombinant human mannose-binding lectin, thMBL) % Caco-2 40 7 1= f) 52 i Az
HHLH, FiE - W14 B CST /N BEPL R 2 4 SIS LPS Myt i RS AE B AL o 38 2o S e 41 AL R RT-PCR W% 1 %
WH25 6 BE4E 2 (MBL) AR AR 00 , 8 B TUNEL 1A B b Jz Al Mg T8 o RZMEL 0.5.10.20 pg/mL [¥) thMBL 403 Caco-2 4
Jit, i A AR 0 #r Caco-2 A E A T-1E B , Western blotting F1 Real-Time PCR #&{ll] Caco-2 4 fifi# Bax ., Bcl-2 JL[FF1HE H 1Y £k 1E
i, il Western blotting Wi%¢ MAPK {553 6 19 AL FHRITHBLE . 8558 & LPS JlUS , S e 4146l PCR WL%¢ 3] MBL 1E7 b J 40
MR 23k 2 TUNEL B0 R b R AR T3 n . TEAARSMAS Rk B2 Y vhMBL 4b B Caco-2 4fififg 48 h /5,20 pg/mL thMBL ZH ()
AT R T HAY . 20 pg/mL Y thMBL LA [F] i E] 40 3] Caco-2 4IE)5 , PR T RGN . 220 ng/mL AbFH 48 h 5,15
Xof BRZAAH LY Bax/Bel-2 85 [ FIFE R F35 LA TH i , [ @R 1L P38 \ERK R I 3R3AHG . 457 P38 ERK @ #5520 wg/mL
FHLE P38 HI I B /(f Bax/Bel-2 2R 3255 LU EIEAR, FHAM T80, 518 @k thMBL iR 3E b R A0 A i T, 94 m
thMBL 7] e i id P38 MAPK &2 2 5 4 i i T i1 4%
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Research on the function and mechanism of mannose-binding lectin regulating intestinal epithelial apoptosis
XU Chao,PENG Ke, WANG Wen-sheng, YU Min,SUN Li-hua, YANG Hua (Department of General Surgery, Xingiao Hospi-
tal, Third Military Medical University , Chongging 400037, China)

Abstract: Objective To observe the effect of recombinant human mannose-binding lectin (thMBL) on apoptosis of intestinal epithelial
cells. Methods Fourteen C57 mice were randomly divided into two groups. The LPS mice received intra-peritoneal injection of LPS for indu-
cing acute intestinal barrier injury. The expression of MBL protein and mRNA were observed by immuno-histochemisty and RT-PCR respec-
tively. The apoptosis of intestinal epithelial cells was detected by tunel staining. In vitro, the Caco-2 cells were treated with 0, 5,10,
20 pg/mLrhMBL, flow cytometry was used to detect the apoptosis rate of Caco-2 cells. The Bax and Bel-2 protein and mRNA were detected
by Western blotting and Real-Time PCR methods between various groups. MAPK signal proteins were detected by Western blotting method.
Results The MBL and TUNEL staining were apparently increased under LPS condition. The apoptotic rates of Caco-2 cells which were trea-
ted by different thMBL concentrations after 48 h were increased in 20 pwg/mL rhMBL when compared with other groups. The apoptotic rates of
Caco-2 cells which were treated by 20 wg/mL rhMBL after different time were increased in time- dependent manner. The results of Western
blotting and Real-Time PCR assay showed that levels of Bax/Bcl-2 was increased in Caco-2 cells which were treated by 20 pwg/mL rhMBL af-
ter 48h. Meanwhile, the phosphorylation of P38 and ERK were obviously increased in Caco-2 cells. The inhibitory effect of ERK and P38 in-
hibitors were studied by Western blotting. Our current study showed that a block in P38 MAPK dependent cell death might contribute to the
decrease in 20 pg/mL MBL-mediated Caco-2 apoptosis. Conclusion High concentration of thMBL may play an important role in the intesti-
nal epithelial cell apoptosis, and P38 pathway may be involved in this regulation.

Keywords: Mannose-binding lectin ; Bax ; Bcl-2 ; apoptosis ; P38
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R T JE Ok & B MBL SRR FE i I8 b 4
Ja'® {H 8 2k MBL A BRI B ML B RTRT S I
AR AR AL Z B (lipopolysaccharide, LPS)
P B b Bz 40 MBL 3Rk T, [W] i, i b B 4
MOJE TG, HR 3 Z e A OC, 1 263k MBL
ROEZSHT bR s W TR S R, AT
RUWAHCRE . I FATH E A H R 2h 5 B R
(recombinant human Mannose-binding lectin, thMBL) 4t
PRI b B2 4 i, B9 MBL X iz b Bz 4 B 0 1= 4 52 i)
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1.1 #H#5as

A& L3 Caco-2 AR E Hh IRl ¢ 41 0 /% ; 20 i
WEFRAEW B H A4S Sanyo 24\ iG 4 1L MEM 35 3% 260 B 28 [F
HyClone A 8] ; JfE 25 1 B ) 5 3¢ B BBI 24 #] ; Bax , Bel-2 Hii {41
H Millipore 2 5] ; B — % 2 ¥ ( PDVF) &) B 32 [& Millipore
23] s WB TE B HL UK T B 42400 5 3¢ E Bio-Rad 24 & ; RI-
PA Z438 B 10 X0 £ 1 SDS-PAGE i i 71 &5 1411
B DU AR ) TR W) 5 BE R NAR 53 A R G2 B 28 [F KO-
DAK 74 )5 thMBL g F db 50 53 #iJH 25 49 48 ] 5 Annexin-V-
FITC/PL i €5 A w5t 136 A4 4 28 7] s MoFlow 3t =X 4 i {1t
[ 2% E Beckman Coulter 237
1.2 SR 64 &

14 1 6 ~8 Ak HENE C57 /MR R BRE (21 £2) g, FEBLAF
K24 (n=7) AEF A4 (Sham 41) .LPS 41, AbFHFT 12 h 2
£, HHYOK. LPS 4281 i HE 55 LPS #1910 mg/kg™™’ ; Sham
LT RSAATRN 0. 9% AL SR . W% 5 h J5 BT 5
0.1% K EL L2240 0. 15 mL FREE S , I8 E P& U)o, B8R I B
FJEBIL/ N,
1.3 %ok
13,1 #puks s Caco-2 4 il I 2 10% & 28 3G 1% W
P 1% AEL TS SEIR 1) MEM 35352 3L vh 5 F 37 °C 5% CO, 1
R A5 MR , AR 2R 80% , 1T 0.2% £ EDTA Jif
BpH AL, 4% 1: 3 B0 R .
1.3.2  HRAEAKIARMAT  BORFEMEER thMBL 4k
P Caco-2 ZHff1)5 , % Annexin-V-FITC  PI SUFR i e €4 i3] £ 15
B B4R IS U 40 AR I vhMBL %t Caco-2 20 M T35 ,
THAA R TR, S E A 3 .
1.3.3  WB B Bax Bel-2 P38 (XK ¥ Caco2
PR TSR, AR AL PR , I PBS ¥k 3 ¥k, &FLJA RIPA
U (200 wl & FYA 9 PMSF 2 wl) , JKI4 20 min, 12 000 x g
4 CEL 15 min, W3, FEE 0 50 & IR E
K. A LR E R ALK, 200 mA 18 R4 2 PVDF B (H
FH R 55 RS, T 5% TBST AR o4 % k3 P41 2 h, A —
P4 CUKFEII . TBST PR 3 Y, BK 10 min, SR J5 AT [
ZHiNE 37 CHRAEMFE 1 h, TBST P 4 ¥k, &K 10 min, JIA

ECL &R F 85, RE K EIES, 4 Kodak Molecular Imaging
AT B3, SRR A 3 IR
1.3.4  fyEdifedef sy B, —WHOR ORI
10 min, PBS Wit 3 Y, BELIET A1 2o 40 A0 0 Bt 114 935 1, i R iR
PR, —PUE IR T E 2 ho DAB IR WL, RARRE Y, HK
Kb AL, H R R BT RS L, SR EE AL 3 IR LA b
1.3.5  43#r Bax,Bcl-2 mRNA 7K 375 4k, AT e B rhMBL
AbBHIG 48 h, il Trizol (Invitrogen ) #4371 & 6 W] 42 B 2 g &
RNA, F e i) &K RNA 9156 580 ¢DNA L L5 A cDNA
5 1 HEO AR VEAT S (#2 SYBR Green 1877 & Ui B #EAT) o
ACt=Ct HyFERH - Cip-Actin, A ACt = ACt ZLFRZH — ACt X
MR, RIRIEEAHY H R IR AR 22 5 =2 - A ACL 5]
WIS, S E R 3 kLA L,

% 1 Real-Time PCR {3| ¥i% 85 5

R
BT 31491 e
(bp)
FWEg1¥) 5 -TTTTGCTTCAGGGTTTCATCCA-3’ 17

TUi5% 5’ -TGAGACACTCGCTCAGCTTCTTG-3’

Belo U519 5° -GTGGATGACTGAGTACCTGAACC-3’ 3
cl-
T 1% 5’ -AGTCTTCAGAGACAGCCAGGAG-3’

FUF519 57 -GGACAGAGCAGAATTTGATACTAGCG-3’
MBL 100

TUHEE1Y 5’ -ACTCAGAGAGAAGAGCACCCAGTTTC-3’

#5149 5’ -CCACGAAACTACCTTCAACTCC-3’
B-actin 132

U519 5’ -GTGATCTCCTTCTGCATCCTGT-3”

1.4 %tz

SR JH SPSS 13.0 it #4847 80408 40 A , 25040 LA 8 + AR
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HEa=0.05,
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Fagt LPS FA Y, % ¥ Sham 20 MBL X176 - 52 40 iy
Qb RIS AEE RS A A, LPS 4] W, MBL £/ - & Filfa
2% A R . Real-Time PCR 455 i 7% LPS 4bFH 20 46
S FE ik N (12.665 £4.85) , Lt Sham 41 B . 7H & (P <0.05) ,
DL 1 2,
2.2 LPS Rl b & tm 0 oL
Tunel J €45 7E 800 £5 /5% T WLEE P4 20 MO B 7 20 i 2 B rh

a:Sham 21;b.LPS 40
1 MBL ®EHULEE( x100)
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Fe 4 (45.27 +4.85) % , [t Sham 41 () (5.27 +0.91) % B B 14
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& 3 TUNEL & ( x800)
2.3 thMBL * Caco-2 48 i, T 2778 T 64 % )
ANTFIve B ThMBL AT Caco-2 £H A 48 h 5 1% 4t il - 11 U4

ZEL L 4,20 pg/mL () thMBL £ 19 40 JH T % 4 (9. 22 +
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0.35) % LLAe A AN, 25 A GoiT#8 L (F =41.536,P <0.001)
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5
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Annexin V
a: 0 h;b: 12 hye: 24 h;d: 48 h
BE5 20 pg/mL rhMBL £/ Caco-2 il REIAT %
2.4 Caco-2 #mfig,F Bax Bel2 49 &% G Ak B AKX H 5L
Bax,Bel-2 [W{H Bax/Bel-2J2 b 4 il I8 T35 14 (1 & S 45 hm
Z—. T Western Blotting #:illl 8 T-4H 3¢ 4> F Bax, Bel-2 A3
5, RINTIRA 20 wg/mL thMBL 4H i) Bax/Bel-2 %5 |4 35 HH
53512 (0.81 £0.06) ((1.10 £0.05) , 5 RT3 H] 20 pg/mL
HEXTRAA LI T8, 2R ASIHERL(P<0.05),
Bax/Bcl-2 mRNA 23K [ HUE, % IR ZH A1 20 wg/mL thMBL 44 /3
JJ2(0.60 £0.08) . (1.45 +0.15) , P& LL#K 22 R H A G it
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2.5 rthMBL @it P38 %2R 4x 49 i 8 =

ik — 25 BRVT chMBL A 45 40 B 08 T 1Y 43 5 HLL, R
Western Blotting A6 ] 20 g+ 8 = 4H 56 15 538 #% P38 . ERK
INK (251, 38 52 K6 90 4 B0 A thMBL 2 H: P-JNK 2% £k B
B, MBEER AL P38 (ERK AHXf 3215 W] & T X B2 (P <0.05) ,
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Annexin V

a: %A 48 ;b thMBL;c : thMBL + SB203580 ;d : thMBL + U0126
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Yo PRI Rk SR S T s A B A0 T
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R B AT, I R R s R e

HEE ML AR5 2 (MBL) J&—Fh 45 B T MOk i1
CRIBEER 2 ~6 5L IR, T2 T4 &
J, IR > AE LR A TR, e
MBL E%A7 4 Fihfe . WA AMAST AL B hRE AR
PREG VB ZAE T A S A R AR T vk
Ji MBL 54108 -2 VI HI 6, Wang 257/ Al MBL 7¢
2 FURE B P Ak T AR A AR IR T, N EE T
1% o Schlagwein 257 BIF 5% % B 5 # Al AT 197, MBL % &
BN B R AR T SRS SR, 7S 0 B b
PRBOE S . IEAESR R B MBL 2635761 1 B2 40l , 2
BRATLASNE IR B 2 O NE R . 17 EL S BT 58 30, 76 1
Ut T, P9 3 780 o B B MIBL S T 0 62 57 i ) R 451
Pt AT & K& BUAE LPS il e A5 40L 14 B st
Yirk, W b B 4002 3 9 MBL 75, )it i L B2 40
PN, IR ATER BRI, 18 5 A i MBL 5
i 1 Bz ARG R T = DR TR S AEAE A e, TR AT AT
T XD,

ARSI EE R ST LPS IS, IiE b R 40
T S  [) E WL ZE E) MBL A% RIS &,
St — A WA MBL ¢ 3% T 5 5 - Bz 20 0 08 7 38 o g
FZ, FRATTIET Caco2 4L, WIZE MBL 7E A &b xf 1 4
TIHISAIR 58 PO 40 M AR A I Caco-2 4 L F
BT OL, RIS TF 20 pg/mL Y thMBL 21 R i
PR 8 T R T SRR B IR T A
VTR AR B PR . Bel-2 BE PR 50 2 i T 5
SNz — T 2 MR RN R AT . Bax
LRI S 2 MR, Bax 8 (i3T5 Bel2 &
TE RS U5 AR, 4 Bel-2 JE DR AT oA
PRI A 138 318 Western blotting {25 NER 7K FHI A0 4R 1)
2 T AR AL , 25 5 % 20 wg/mL thMBL 4b 3
2A ) Caco-2 4l Bax/Bel-2 Hufi 4 &5, F2 W0 T4 i,
5 AR R 25— B B R AT I MBL
TTRE 5 Bax Bel-2 JEEs Caco-2 ZHEJHT-HEC ., {HHH
PRBLE AR ARE . BRTAIR A -2
5 JNK ,ERK P38 {55145 % 41 ¢, Hirf P38 MAPK
AR T PR B T A . Wang 255 IRGH , B E
MBL i P38 MAPK {5 538 % , {2 ik B 4 i 4 -
PR 19 2 INK  ERK P38 3l B4 035 AL A5 50 , % BLRH
Wi P38 #27%, MBL %5 Caco2 4 JH T2 F40% . A
ST RATA A 5 9 B MBL I 3 Caco-2 4 MU T ) 3543
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