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Z70-1 may participate in regulatory effect of VASP on intestinal barrier function

during hemorrhagic shock in rats

ZHANG Ye', XU Jing2 , LIU Jian-cang2 , ZHANG Lian-yang1 ('Trauma Center of PLA, *State Key Laboratory of Trauma, Burns and
Combined Injury, Department 2, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongging 400042, China)

Abstract. Objective To observe the relationship between zonula occludens protein subunit 1 (ZO-1)
and the regulatory effect of vasodilator stimulated phosphoprotein ( VASP) on the intestinal barrier function in
rats of hemorrhagic shock (HS). Methods The intestinal barrier function was reflected by the hematoplasma
D-lactic acid content, and the mucous membrane of small intestine from HS rats at different time after shock
(1, 2 and 4 h) were adopted to determine the expressions of VASP, phospho-VASP and ZO-1. ¢AMP, the ag-
onist of VASP phosphorylation, was employed to observe the change of the above mentioned molecules and the
intestinal barrier function following HS. Results (1) VASP expression of small intestine mucous membrane
was decreased significantly after HS (P <0.01) , phospho-VASP was mildly expressed in normal control group,
and exhibited a time-dependent change following HS, increased at 1 h (P <0.01) and decreased to a low level
after 2 h (P <0.01). ZO-1 expression was decreased following HS, significantly after 2 h (P <0.01). The
hematoplasma D-lactic acid content did not change much 1 h after shock, while significantly increased after 2 h
(P<0.01). (2) cAMP increased the expressions of VASP, phospho-VASP and ZO-1, and decreased hemato-
plasma D-lactic acid content at 2 h shock. Conclusion ZO-1 may be involved in the regulatory effect of VASP
on intestinal barrier function in HS rats.
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VASP 25 [ S R A AR IS PR 5 i bt e Dy e e i
AEE/EHHER S BEEEEAA X, MAEE,
ARSI R % i P AR s K BRABE Y, AR B R 1 (cyclic
adenosine monophosphate, cAMP) 8% i k. VASP, %1+
VASP i35 R AR ve /Mg BRI RE S Z20-1 IC R .
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cAMP /NRBTAK B B-actin FUAAMY B Sigma A &) AHbi kR
VASP Hiik i K phospho-VASP(Serl57) $iif& iy F Cell sig-
nal 22 5] PR B Z0-1 Hiik Il H Santa Cruz A ) 4R
PUAEPUNR B 58 B RO £ PEIRE Restore™
Western blot stripping buffer It | Pierce 2\ ],
1.2 7k
1L.2.1 sl & LS e WAL Wistar KEL (40
HOMERERSF) AR (218.0 £29. 1) g, I A 5% = 4B R R
FPEEBE R ESAMRHIE Y BT SE g S Lo S s IE N R
PR3 1.2.4 h ZHRARFE 2 h + cAMP 4, 20 8 H, [l Lzl
I S BRI, T A 000 JE 2 Jok A A O e il (AR5 2 ho+
cAMP 25 M BER DR AR e VA2 ) | AT 2R B DL , 1 F- X 30 ik
JEF#ZE 40 mmHg, /3 HI4ERE 1,24 hy K382 h + cAMP 4116
Yk R 2 40 mmHg J5 , A ROE 2218 5 A cAMP (0.3 mg/
100 g) , 45143k E 40 mmHg /KF- 2 h,
1.2.2  Western blot ¥l VASP & 14 15 . VASP & H iR 1L .
70-1 FEHFRA Z: 2 R[4 ] iy 2, 23 LA SRt KRR
VASP Hiif& (1: 1 000) | i K B2 /b VASP (Serl57) i {4
(1:1.000) HA R Z20-1 Hik (1:200)4 CHFH LR, B,
FHRH(1:8 000) F I F , 14 50 AR W SN i) A b
PRRR, B 2 X AR IO 5% BOE R . AR e VR RO =0
VR, NPT B B-actin A (1:2 000)4 CHEH &K, B
JE, SEH/NR = H0(1:5 000) IR E ¥ BRI E . A
JiEJr, ] BandScan 5. 0 534 2%
1.2.3 i3 D-ZLER & & PR BTG B5 1M 400wl A
A 5.8 mol/L F & 40 wl, A vk 10 min,4 000 r/min 4 C
B0 10 min, HU L7 200 pl fim A 11. 6 mmol/L & & 1k 41
20 wl, JRAIVKHS 10 min,3 200 r/min 4 CE.L> 10 min, B 13
125 pl IAHEES T -H 2B 22 il 375 wl DL & D-FLER i A
fit; 25 wl, & 25 CKE 90 min, &G (P K 340 nm)
WEWEEEE [ D (340) ], 3 LIS R MR BE 19 D-ZLER A b ofi i
2, BT hREI 2ok 1S D-FLAR & & .
1.3 &%itsam

IR & £5 7R, R SPSS 10. 0 e it b 3, A
IS0 BEFIRC NS SS9 50 o Ay, 2L 18] U BER T 2253 #T

2 HR

2.1 FRE4REBTE E 5 Lk 48 VASP & ik fo
VASP #8240 T AL
SIEW ML KT /Ng L 4148 VASP 1 £k B

FEAR, AR BT 1 h B VASP (383K iy 1E % % R (0. 338 +0. 051)
F&Z(0.075 £0.017) (P <0.01), /K% 2 h B} H (0. 050
0.010) (P <0.01) ,4K3% 4 h B 4%, (0. 006 +0.002) (P <
0.01) . IE%# 20 VASP & H 8 i2 1b K AR AE, AL (0. 021 +
0.004) , 2 M PEAKTE G VASP 25 1 8 2 1k 52 S H8 i 5 B AR XL
HHAE G IR0 1 h /NG RIS b R 2020 VASP 2 U R 16
T R (0,145 £0.011) (P <0.01) , K% 2 h FFIE%RAEE
(0.108 +0.010) (P <0.01) , 4R 5% 4 h B} %, 27 (0. 059 =
0.006) (P <0.01),
2.2 REMR L ETARE R LR 404 Z0-1 B G &
KT

HIEEAMHE R85 /Mg - A 20-1 HEFREW D
FEAIG, AR TE 1 h i ZO-1 (192235l 1E 7 X R 1 (0. 170 +0. 043 ) %
Z(0.139 £0.027) 4K 7 2 h i J9(0.071 £0.018) (P <0.01) ,
R 4 h BHRE, 5 (0.044 £0.013) (P<0.01), WK1,
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LB ARG 2 AR5 1 hs 3: 4R 2 h; 446584 h
E1 ZO-1 EBEARRKERERERE

2.3 REMK B4R S B 2 Ak e T AL
SRR D-FLER & B 5 B D g AR Ak, 5 IE X6 R 4
19(27.22 £2.56) mg/L ML, R IMAPEIRFE 1 h ihii %% D-FLER &
] AL, Ay (28,53 £ 1. 82) mg/L, fR3E 2 h 3w &
(32.03 £2.85) mg/L(P <0.01) ,fK5% 4 h B &, J(37.57 +
3.19) mg/L(P<0.01),
2.4 VASP &G BB S A cAMP 354K 52 2 h
FEIE VASP &R ik Ao B 85 40 (Z0-1 k5 B g eI
o fe 6 e
cAMP W] B i B8 S AR 5E K BN R Y VASP B ik
K RTE 2 h 204 (0. 050 £0.010) , i fK7E 2 h + cAMP 41K
(0.326 £0.043) (P <0.01), cAMP fEfI FHk3 2 h K E/Mg
YU VASP B R RR A KT W B, AR 2 h 41
(0.108 £0.010) BEE K72 2 h + cAMP #11 (0. 169 0. 030)
(P<0.01),
Western blot 455 i /R, cAMP 0] B i 34 =4k v K R/Ng -
Fr 12 20-1 BB 18K, K5 2 h 410 (0. 071 £0.018) , ffif
K352 h+ cAMP 4147 (0. 127 £0.025) (P <0. 01,8 2) ,
1 2

— 3
70-1— 220%X10

B—actin-’_‘- «—43x10°
1: 4 %2 h;2: 4% 2 h+cAMP
B2 k%2 h @AREF cAMP 5 Z0O-1 Rz T

cAMP 0] B2 B AR 5w 2 h R B D-ZLR 5 4, iR L
I D-FLER & AR 5 2 h 4189 (32. 03 £2. 85) mg/L fEZ K
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T2 h+ cAMP £H1%(29.44 +2.61)mg/L(P <0.01) ,
3 itig

VASP SEAERF RN I L iz 40 i ) '8 5% % 42 I
PrEEDIREM EE o AT ETI S50 B, 6 2R 1l
PEAR vE 2 8 v, VASP 5 11 S B R A6 76 1 Bt 15 D) g
PG A EEAE N, AMEER S BB EREAA
K, HETM AT

Jn b RSt i 2 i o s e AR, 2 Al R R Y
RSy, B IEC R H:H] e e 1, AH AR TEC (1] (1)3%
e 2Ry 3 IR T SRR 4 R B DA
RS, Horp BB RO T ALY IEC 7], 2 —1
2 FP 8 AL S AR R AR, 2 TEC [H] 45
FEREE T IR R B M/ Al
YypiE ik, miBHAY v Ko A Yl . #i oA
AL, DR B AR 4 S O IR &
I AFTE T AR |, 38 5 oA 5 B2 4, S e R 1
FrIEDIRE M Z5 1 8 1, w45 85 1 (oceludin) (45 4R
H ( claudin) . 3% $2 5 ¥} 43 (junctional adhesion mole-
cule, JAM) 55 ; Q4 M ot 2 11, (L TAHMLL N, fig 5 2
PR (TS G, R HE I AR 1 5 Al i R sl A A
ST FIIVER I 20, ZO £ T4 ISR 1, & R %
BRI AR 1, N R o 1% 422 40 i 28 A ocelu-
dins 211, C R4l G WL RN BT 4, DA T Hs 2
JHJEE B, 1 R SR R G e e — S, A R Y 1 4 R
. 20 A7 3 P4, B) Z0-1,20-2 Fi1 20-3, H
Z0-1 HIXH 43 F B ek

VASP Ji 5 a R BRI fg vl fig 5 20-1 5%, 1ok,
VASP HA G5 I ERE IR AL J5 1 5% 12 T 75 1) 43
T4, AT TE PKA 1R BB IR 16 4 15 4 i — 40
L T) P 5 4 i A, DT 9015 240 O [R5 Pk o DA 0745
1A, Z0-1 EEAEA 3 A PDZ 254958, I VASP &
A 3 AN PDZ S5 55 4h, Z0-1 E47 SH3 4fHy
B, PRI 585 & Proline J¥ 41 %¢ 545 G, a4 VASP il
FA 1A I E & Proline Z5 #4581 H., VASP 1y
PKA BSIRALA7 55 Serl57 5 VASP H1454 Proline [ X
BT 454 Z0-1 [ X0 MR R, VASP 5
70-1 PYFRIB AR o3 A0 i 2 5 B e ) R e I 2 D0 06
Fo TEZH ML PEAR . B B D) BE = A9 T84 AR IEC,
VASP 75 B3 #4240 5 720-1 454, Rk B L, B4
B X TCRE ™ 3 A 5 T 76 240 M 38 2 e v 5 o ) R AT 1Y)
KB R85 1 Kz 40, VASP Bt e B % 4 ab 5 Z0-1
ghgy AHERR D, AR TR o 7R AR K N R 40
JH, TE B BE A R R Ak VASP BC7E 4 A T 40 M S, TN
PKA fEHIJ5 , VASP W iR 1k, B2 {1k VASP 7 24 i % 4
Ab 5 R E R Z0-1 255 W AR Bm GRS

AT | N R A0 A P BRI

TEBNG/ R sE ok R v, VASP 1875 17 5t B T R b i
EEE Z0-1 HXRHATMAERE . AU D8 SCEkE,
PRI I ot B D) RE R AR5 5 9% 12 1 2 11 1 2 AR RRAIC R
AN LS % T e R BRI B A O . FERRAE S5 4L R
IR 5 RS BRI ] iy 235 B, e 308 % 3 e B 1 A i
I A 946 A1 0 i 285 P o e s L R S M PR AR B
KRB EIGFGE R, &I E % EEEN 20-1 £k, R
] H R 28 3 3 e 8 e RO T A . FRATT R O
FERM, IEF A — & m I VASP & 335, Iif VASP
WA ACEARAR, 2R MR w5 VASP 25 (R ik B
FEAIG, VASP 88 I B2 1k 52 503 5 )5 AR A0 A2 Ak ke 3
PRFE 1 h B3, 2 h JEEGEREG; 20-1 B9 R IA A IR
SRS A RE R S REAIG . IR e 1 h KRS D-
FLER & E A 2 h J5 BN S . VASP Bk {b
BLBNF) cAMP ] BE S 950 2 1R e 2 h B R BN
| Hz VASP % [ #535F VASP Bk . ZO-1 3235, Ik
BARMAMEIR TE 2 h K B B b R A5 B2 B, RRAIG I 2%
D-FLiR &, PIIRATIAY VASP I3 2% i R e K
bt DR g5 Z0-1 ¢,
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