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[Abstract]  Objective To explore the role of chromogranin A (CGA) derived peptide CGA 47 ( Chromfungin,
CHR) on septic serum induced high permeability of vascular endothelial cells. Methods Human umbilical venous
endothelial cell line (EA.hy926 cells ) was exposed to CHR, serum of septic shock patient, and tumor necrosis factor-o
(TNF-a ) respectively. Methyl thiazolyl tetrazolium (MTT) method, Transwell assay and immunofluorescence were
performed to determine cell viability [absorbance (A) value], permeability of monolayer endothelial cells (A value),
and the morphological characteristic and distribution of F-actin respectively. Results Compared with the blank control
group, when EA.hy926 were exposed to CHR with 1, 10, 100 nmol/L the cell activity was not significantly affected
(A value: 1.219 £0.253, 1.179 £0.065, 1.179 £ 0.062 vs. 1.306 +0.162, all P>0.05), while when the cells was
exposed to CHR in 1 000 nmol/L the cell activity was significantly inhibited (A value: 1.049 + 0.256 vs. 1.306 = 0.162,
t=-2.390, P=0.031). Compared with blank control group, when the cells were exposed to CHR of 1, 10, 100 nmol/L
a significant decrease in permeability in EA.hy926 cells was observed (A value: 1.619 +0.324, 1.496 +0.356,
1.132 £ 0.280 vs. 2.315 +0.440, P<0.05 or P<<0.01). Treatment of septic shock patient's serum or TNF-a to EA.
hy926 produced an obvious increase in its permeability (septic serum group A value: 1.204 + 0.248 vs. 0.277 +0.017,
P<0.01; TNF-a group A value: 2.485 + 0.113 vs. 1.602 + 0.679, P<<0.05). High—permeability induced by TNF-a or
septic shock patient's serum was alleviated by CHR in the concentration of 1, 10, 100 nmol/L in a dose—dependent
manner (septi(t serum + CHR group A value: 0.299 + 0.065, 0.224 + 0.028, 0.131 + 0.015 vs. 1.204 £ 0.248; TNF-a +
CHR group A value: 1.995 +0.394, 1.920 + 0.096, 1.744 +0.475 vs. 2.485 + 0.113, P<<0.05 or P<<0.01). Under a
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laser scanning confocal microscope, it was found that the F-actin cytoskeleton of EA.hy926 cells was redistributed, and

more stress fibers were found in the septic shock patient's serum group and TNF-a group, while CHR obviously

alleviated the above effects induced by septic shock patient's serum or TNF-a. Conclusion In a dose—dependent

manner, CHR may inhibit increased permeability of vascular endothelial cells induced by septic shock patient's serum,

its underlying mechanism may be related to inhibition of the effect of TNF-c.

[Key words] Chromogranin A;
endothelial cell line EA.hy926;

Chromofungin;

Permeability;  Sepsis

FERREEAE 0  BRAE B A P, I PN B AT 4
PR 7 AR . MEEERE Y A A S R T | S 1Y)
4o By RAE N 55 A (SIRS) FF 88, KA R AEA T 5
AL I A5 P R A A 75 , I %63 3 P e o, 2 S 3
ZUKM A A AR A L 5 A A
8111125 3 S S GOy N | oW O a7 = D 1| = I
OO 325 1k 1 s (S BRI 1 oA BB, R BEAE 12R
TR R

FEMREEAE BB R B N TR, B iR O
VEFH . W4k A(CGA) & st h & i i
Z W TER (1, 7R RN B R s AL, HA
AR WA — RPN A TSR Z AR,
RAEE LA PR, ASHE F A5 AR
I — TR FEAR Z USG5 ™ 57
i A P B ERE SR, HLIM Y CGA W E TS, H 5
HW TG B YIASE, TR A 0 EAE £ TS 9 0
SCARRR S, EHI CGA 1Y NH,- i fiTAE Z2 K CGA s
(Vasostatin—1 ) XF0 145 RS04 B2 AR 1ERH , o
THEIUIVER I 250 - AR 45 . CGA 6 il
T S RE A I b RE SR AE I F —a(TNF-o) B AY A
IOk P R 200 e 3 a2 1k AT I A s o2

AR AL 1) T S R B, CGA AT A 2 ik
CGAe B 24 Chromofungin(CHR ) , A 41 JItd 5% 355
PEZIK(CPP) IR 5t , A P B TR PEAE T, 6B
S H PR 2B (PMN) ) Ca?* PS4, CHR 7] #4 %,
PIVERY o MEELERY , X AMEE R TR A B
CHR 1 — 51 Z R R 52 2R 5F, J& CGA
1) B B AR TE R TT CHR 15 HA s e
i FBCE LY 5 | 4 PN 2 A e s e P E . AR
B DL IMAE Y K2 A0 PR EA hy926 SHBIFSE T4, 23 )
FHMe MR 50 58 5 L3 TNF- o AT CHR AE T 1fiL
B ANM, LSS M8 7 1 A B SR 10 %
ik, DAIRHAG CHR XI55 P B 40 0 30 251 ) 5 i),
AT .

1 MR5HZE

1.1 k. ATHMZIK CHR i iRk A YRk
FATBRA G B N BFRRIDK P K A0 AR EA hy926 1)
T b rp R 2 e 40 B R s RPMIL640 35 52 I T

Vascular endothelial cell;

Human umbilical venous

F[E Hyclone 23 Al s JRAE 3% (FBS) \EEZH A\ TNF-«
B F — % 25 25 K (Rhodamine—Phalloidin )  BAR 1o
A ALY (HRP) | BRAR o S0 A0 W) B K 9 Wl 6
(TMB ) 2530 F 3€ [ Sigma /A 7 ; Transwell /)N % 14
F3EE Millproe 22 F] .

1.2 408 55 K EA hy926 4% T 10%FBS
I RPMI1640 35523, 37 °C .5%CO0, ¥ 54
K38, Vi 0.25% 8l — 20 iU Z R (EDTA )R
AT T Al AR AR

1.3 DY FH LA e (MTT) He 6 32 46 0 41 it 7%
Pl 3 BUE RS RAF Y EALhy926 i, DA
1 x 10* 4~ / FLEEFR T 96 FLAR H , B 1H iR 55 77 40 T b5
F% 24 h, A RE 2 R 2 A . SR ARAEE CHR
(1.10.100.1 000 nmol/L) 43 5I4EH 24 h J5 , &AL
A MTT (5 /1.)20 pL 55 5% 4 h, FEAIA —H RN
(DMSO0)150 wL AEH] 15 min, FHEGEHR G W0 B
(AVA. LWEE 5K, BUIAE.

1.4 Transwell /N 35 K I 200 ffd 38 385 07180008
400 L EA.hy926 ZH LA 5 x 10* A4~ / FL 1K) % i 2 Fol
TE Transwell /N%E ( H 4% 6.5 mm, L2 0.4 wm) ¥ |-
s FE ARG 2, EEIACREREE CHR(1.,10,
100.1 000 nmol/L) 43| A/ B 5 400 pL JiHe#s:
PEOR FE B s L RAE R 1 h, 5058 AS [ v B
CHR YEH 30 min J5 FIIA TNF-a fEF 24 ho 1524
YWVERE, EZEIA 50 mgL i HRP, FZ A
500 wLAYJG LT 55 527, 2 min J5 W8 T = WAAK L
10 pL/ FLE T 96 fLAR T, hIA 200 wL TMB & 4
W, 15 min J5 FEGFRGNE A {8, FH A {8 5w &
P9 AR AR R M . SEES TR 5 IR BUAME.
1.5 AU e 580 ROt 3 3R A W B T AR
EA.hy926 2 fl £F 4 WL 3) 2 1 (F-actin) (9B 25 F1 53
A o120k EALhy926 4 FAE T4 A 8 mm® 3 A
() 24 FUMR Y, B HAH T 70% ~ 80% I} , I B PRI
TE AR IS A / B 100 nmol/L CHR /£ 1 h, 585 )
100 nmol/L. CHR 1E FH} 30 min J5 F /Il TNF-a 1E JH
24 h, 11 3.7%Z 5 e 2 T [ 200 15 min. HX
R EE I A, A 1% 4 i3 F1 & A
(BSA, H AT ) , 78 37 CHEIEAE P34 30 min; %



FRAE A TR A BB 2 2013 4F 12 A% 25 %5 12 5] Chin Crit Care Med, December 2013, Vol.25,No.12

FEAERCE L FHIA 5 wg/mL B FHIH - AKX,
37 CHEE FH 1 h; SJE A 1 pg/mL 4,6- —fik
F -2 JR|RER R AL T IR YL B (DAPDEH 10 min,
L 50% HimEr i, OGS AR 1 s T s .

1.6 Geit b B R SR LIE £ AnifE 2 (R £ 5)
TR, PREAREIB LA ¢ a5, P<0.05 N2 H
GiiteE X K SPSS 17.0 %4 H1 SigmaPlot 10.0
G A TG o T R

2 &4 R

2.1 AITEA (K 1) EAhy926 2 544 T ml i 5]
T, 20 B S BRI BT, I DA SR f T 5 IR FHE S L 2
P[] S (R Bk

B 1 RS N WE AR B 48k EALhy926 [)E
A EAhy926 AU HIE u R , LS RS, 4
B AUTECR

2.2 R[EHSE CHR X} EAhy926 20 M3 1 1) 5 i
(F2): 525 X B4, 1.10,100 nmol/L. CHR
X EA.hy926 41 i P4 T B 8 52 i (35 P>0.05) , 1fii
1 000 nmol/L f) CHR %} EA.hy926 401G PEA &%
IHIVER (1=-2.390, P=0.031).

2.3 ARRHSE CHR Xt EAhy926 2 if 8 i3 1k 1Y 5%
M)+ 525 U6 BRZH AR EG L #F 1.10.100 nmol/L CHR 1

< 717 -
2.0p 1=-2.390, P=0.031
1.8
1.219+ 1.306+
Lo 0.253 Losos  0.162

1.179+ 1.179+

~ 1.4r 0.065 ) 0.256

1 10 100
AR CHR# B (nmol/L)
A5
I : CHR AWESRIEE A A AT2E 2K
Bl 2 RIFRHEE CHR XA B bk P R 0 i bk
EAhy926 15 PER 5

1000 A
Xt

R EAhy926 4 i 1% 38 325 14 B o F# AR ( P<<0.05 5§,
P<0.01; & 3A); 7E M 8 K 78 F8 3 1L ¥ 2K TNF-
O R L EALhy926 41 38 oF P 2 B 84
(P<0.01 F1 P<0.05; & 3B ~ 3C), {BRFEMTEEER
e IS AIA 1.10,100 nmol/L CHR 1R T iy
EA hy926 2l il 8 175 P4 4 e B 1R AR v 28 1L 7 PRk
Y B S A (3 P<<0.01; 8] 3B); 7 TNF-a th
HIA 1.10.100 nmol/L. CHR #E JH F f EA.hy926 4
368 375 P TNF—o B FH BT W S IR (P<<0.05
¥ P<0.01;18 3C).
2.4 CHR %I EA.hy926 4}l F-actin J& 2 F1 5345 (1)
S (B 4): RPE o e ISR, 25 L IR
F—actln I S i w1 O B AP [P T g
WA R AR TS, AL I T s M MR e A
J]ﬁl{%séﬂ TINF—o 2 40 M A1 ] F—actin 437 35055 5 14
SR 4 M SR TTHEIN B ) 45 48T B
W2 ;1 CHR 4 WRFEEVEIR SO 10035 + CHR 4 .

2.315+
T 4 !
A 30 0.440 3 CRG: 2.485+
1.6} 1.204:x 1.995+ 1.850+ 0.113" .
s 0.248 2.5t0.394" 17445 0,530 0'673*
1619+ | o0 1.896+ L.4r 1.920+ 0.475 ’
— : + — ;
20 0.324 56" 26 212 Za0f 0.026
o 1.132+ 1.0 v
= 1.5 0.280° # 3 s
= 1.0 = 0.6 %1.0-
S0 R 0.299 + 0.277+ 0
0.4}0.065° 0.224+ -
0.5 0.028™ 0.131+ 0.5
0.2 0.015™
0
1 10 100 1000 %< 1 10 100 1000 fmi§ 2@ 1 10 100 1000 TNF—o %[
s HE g g
RIRICHRIK £ (nmol /L) ks RIRI CHRYKE (nmol/ L)+ fiifs # e FIRICHRIKIE (nmol/L)+ TNF—« %
4151 4151 451

T : CHR SHREHERIER (1 A A2 2K, TNF-o IR IRFEH T —o; 525 (1% BBZAAR L . P<0.05,"P<0.01;
LR I R M PR i BB 5 IR 4H B TNF—oc 24 1L, “P<<0.01,'P<0.05
B3 REHEE CHR ohak 5 e Rtk o B 075 / 4L TNF—o FERIWE IR AR K A K2 40 EA hy926 38 1 (1) 01



- 718 - A G TR AR EE S 2013 4F 12 45 25 %455 12 ] Chin Crit Care Med, December 2013, Vol.25,No.12

TNF-a+CHR 411 F-actin 4345 BB I G0 %
I AT T, N T £F T s

4 RIESOL WA N IEEIE S RLE  A fiTAEZK(CHR)
X B K P9 2 ARk EALhy926 SR 4ERLEh & (F-actin) B
BRI 2L AR F-actin, #6310 4IHE
W% s IRV Sk 7 o7 D 27 4, 3 T Sk 20 100 AL A AR R s A
FAIXF AL (a)F-actin S5 MR BOR RS0 SE, AL AU
H7 5 B R AR 5 B LT 2H () AR PR AE - —a(TNF-o0) 2
() A AEAME F-actin 4370 BU%H I 2 BREAS KL , 40 i i 5
ANHTHEN NS AT W 22 s CHR 4H.(d) iR e i 25 1
W +100 nmol/L. CHR 4 (e) .TNF-a +100 nmol/L. CHR #H (f)
F—actin 7} 17 BB D GAEE | A3 AL, B T 21 408
R RPN

3 it

DAL 2 24 2 i i 8 S E Sy 1) 2 B [ 24
JL, I P R 2 P S e R AR R
AR IR KO A5 EE AR DI RE 8 i O A
A5 22 IR AR A A R T ILAE PN R AN i
PE R MEERAE B IR TR — IR 2,

MerEhE AR # & SIRS, 51— RV,
W EOE T AN - FER - 5 EAR R B (HPA )Rl AISE
B LRBE RS, 5 RS LIRS ER CCA FKik
I, B CGA e HA ] TNF-o 518 1L N
B 40 v 15 3 PR DL K I I A8 A2 A AR ]
CHR 1E ] CGA 56 BIZ O INREFRE A, Fb CGA 6

B2 T A U T Im IR, R, ASiF 98 67 CHR
XoF e B P PR o R I35 AT S B A PR B 4 e v 3 i
PEIIFZ

BN = Ui & e N e O IR
TNF-o YR85 B A8 N B 40 a5 PR g . e
PED M EE 25 o, MRER IR v
HITNF-o (IVERIARARL, AT 5 [ F-actin HE87 5340 41
MLE AR A AR | AR I EF 4R s, BLE B
TNF-a 55 RAE AT 0] 3 1 A A A Rho JCHK 5 4
e 7 11 B4 (Rho/ROCK ) 1 p38 223 K ik ik &
F1 T (p38MAPK) 748 (5 5 i 1%, 51 F-actin [
FHEFNAHMN 25 AE3E 0, 2 10 5 | e 40 MW 4, 4 e
M N P SRR MR EE TR v R I 5 R
(AL PR R A0 S B PR AR T fE S5 TNF- o 26 R IE
S JFONT LA PN B2 A0 M 1 A 5%

AL RA R RSN g, N T A2
JIK CHR BEAS S35 1045 P Bz 40 I 9 3 251 , HLREA 4K
I e 5 P PR o RE T LY 5 RS Ay Sl 5 [ A
PEDSEEE AL T /R CHR Al UM H 3 1003 5 R 1
PN B A P 7 A 28 2 BOTE 1 5 HL CHR At e il
TNF—o 5| A0 U145 P9 B2 40 0388 325 14 R I 45 P B 40
JHL I 3 2T 4E T i

TiAh AR AR BN, N T AR Z K CHR 1)
FRVEFTE 1 ~ 100 nmol/L 7 Bl Py 52 38— 5 i 57 12
W PE . AT RTINS o, 2K CGA BYIE
H G F A 0.5 ~ 2.0 nmol/L, 75 /™ 5 R #0E 4 H, 1f
K CGA M B2 T DA FRe s MR FE 3 I, e e iS5
20 ~ 35 nmol/L, [RIEF M2t CGA s B EE AT LLISF
2.6 nmol/L73 ) FERARSZES v CHR X P B2 41 fifd i
SR A A S0 BEYE L, A ISR CGA () IE 5 AE 3
W 2™ e e R TP AU S T LA B A
B AR, LA B A R E . AR,
7E CHR YR BE 534 1 000 nmol/LIS ST 145 PR Fz 44 i 38
BERCEE AR, BRI ARV, il e S5
WIS CHR X PN Rz 40 i A i BV E R A G o

{EAF—HRAYJE , CHR X eae PR v H 38 1L 35 A
TNF—c 5| 2 1 5 IS PR 12 400 37 1 90 o 1 FH
IR ARRL R ) A T R, $27 CHR 2Bk B AE
5 | ) XL PR B 0 R A5 P34 v R FH T B 3
JEHH] TNF—o 51 A2 A9 100457 P 12 400 5 30 75 1 el AR
RS AR L HARML A T5 2 — 2D A5 P

B BRSOV 53U K Y CGA W i e
i 5 | 7S PR IS A s 4 e 3 P 1 ot 2 L
AR, ARBFE R R, CGA AT Z Ik CHR X ik



rRAE G T AR BE 2 2013 4F 12 J145 25 %5 12 ] Chin Crit Care Med, December 2013, Vol.25,No.12

< 719 -

I LT TN L
BRI TIER, FROCIESE B 6 0T
%Xﬁﬁf&%&% SIRS FIA VR
¥ 5 P AR e 8 3 I3 b A R R AR A B, A
TNF- o  FALIMEA 3 —1(TL-1) 8 o fif 25 ) ik o
RAEAT B AL FVE T 108 N B 4, 5 DRSS E Rk
ARS8 PRI T SR S 22 B N B Mk b, X
(S S I FlE R CHR X685 RS
DAL 12 248 i v 3 a2 M A AL o [ BsS , AR5 A A
ﬂ*%q/\ ﬁM\ETﬁKV\]ﬁW/\Wﬁ}E Ef\ﬁ
E%ﬁﬁydﬁﬂiﬂj '43145}59 £ 7%/\?’%13“ , 7§5F'J T A
- PSR SR A WA S R
Eﬂ”’gﬁﬂﬂifﬂiﬂﬂﬂﬁ%ﬁ?&ﬁﬁ IEH I Re4E R SRt T
%}f E(J/IL\E%D
5% iﬁk

(1] B, B, MeRpiE i Busenyr. e B SRR 2%
2011,23. 113-116.

(2] TRERLE, DR, BRBEAE S5 N R A0 MB35 . 5 F B e I R 2%
2012,9:11-14.

[3] Schouten M, Wiersinga WJ, Levi M, et al. Inflammation,
endothelium,and coagulation in sepsis. J Leukoc Biol,2008,83:
536-545.

[4] BOEZE, 5Bk, e he i A0 00 5 R PRI A% 1 R 2
1B747,2012,13:8-13.

[5] Helle KB, Corti A, Metz—-Boutigue MH, et al. The endocrine role
for chromogranin A: a prohormone for peptides with regulatory
properties. Cell Mol Life Sci, 2007, 64 :2863-2886.

(6] Zhang D, Lavaux T,
chromogranin A at admission: an early biomarker of severity in
critically ill patients. Ann Med,2009,41:38-44.

[7] Zhang D, Lavaux T,
chromogranin A at admission in critically ill patients:a cohort study
in a medical intensive care unit. Clin Chem, 2008 ,54:1497-1503.

[8] Rosjp H, Nygérd S, Kaukonen KM, et al. Prognostic value of
chromogranin A in severe sepsis: data from the FINNSEPSIS study.
Intensive Care Med,2012,38:820-829.

(9] GFEA, BRI, X5, A5, A GG T IV ME R R EE 11 A ViR B AN
1CU F8 2593 15 7™ T R B (R AR DG PEF 9. 51 = ZE R K22 i,
2013,35:157-160.

[10] Corti A,Ferrero E. Chromogranin A and the endothelial barrier
function. Curr Med Chem,2012,19:4051-4058.

[11] Helle
secretogranin 1. putative modulators of cells and tissues involved

in inflammatory conditions. Regul Pept, 2010, 165:45-51.
[12] Helle KB. The chromogranin A—derived peptides vasostatin— I and

Sapin R, et al. Serum concentration of

Voegeli AC, et al. Prognostic value of

KB. Regulatory peptides from chromogranin A and

catestatin as regulatory peptides for cardiovascular functions.
Cardiovasc Res,2010,85:9-16.

[13] Zhang D, Shooshtarizadeh P, Laventie BJ,et al. Two chromogranin
a—derived peptides induce calcium entry in human neutrophils by
calmodulin-regulated calcium independent phospholipase A2. PLoS
One,2009,4:e4501.

[14] Lugardon K, Chasserot—Golaz S,Kieffer AE, et al. Structural and

the antifungal

J Biol Chem,

biological ~ characterization of chromofungin,
chromogranin  A—  (47-66 )—derived peptide.
2001,276:35875-35882.

[15] XUF5UE, 2R, hdedil, 45wl Ie s R T I A7

[16]

(17]

(18]

(19]

[20]

[21]
[22]
[23]

[24]

(28]

[29]

PR J2 201 3638 25 P 2% B DDAH/NOS/NO 46 V-5 7 2% A ML
TIER]. e T 2BPE A, 2013, 25 : 140-144.

BARIR, HELNM, hEAR. R XTI 2 055 P 4N ik i
B iR AL RS TR 2 BPE S, 2012,24:278-282.
Veschini L, Crippa L, Dondossola E, et al. The vasostatin—1
fragment of chromogranin A preserves a quiescent phenotype
in hypoxia—driven endothelial cells and  regulates
neovascularization. FASEB J,2011,25:3906-3914.

Li R,Ning Z,Cui J, et al. Diesel exhaust particles modulate vascular

tumor

endothelial cell permeability: implication of ZO-1 expression.
Toxicol Lett, 2010, 197:163-168.
Blois A, Srebro B, Mandala M, et al.

peptide vasostatin— | inhibits gap formation and signal transduction

The chromogranin A

mediated by inflammatory agents in cultured bovine pulmonary and
coronary arterial endothelial cells. Regul Pept,2006, 135:78-84.
Huang W,Liu Y, Li L,et al. HMGBI1 increases permeability of the
endothelial cell monolayer via RAGE and Src family tyrosine kinase
pathways. Inflammation,2012,35:350-362.

RSB, eI, XA, 45 ORI SEIA  —o 3 11045 PN 2 200
I PR I Y SIS SMRHLE S SR8, 2009, 14:323-327.
N0, EHIGEA. MRTEAL P 1 A0 N 150 403 TR Il ) A B 1A DG 1Y
A:Wppricd). o EEER SRR, 2011,23: 117121

E/NCLL FE R SRZLRA . B AN B LA AR Y I e
RS 2Bk, 2012,19:123-125.

Kumar P, Shen Q, Pivetti CD, et al. Molecular mechanisms of
endothelial hyperpermeability: implications in
Expert Rev Mol Med,2009,11:e19.

FEST, IR WRERAE NS A R AN B 005 S B B D R R .
o 5 R AR R 2, 201,23 125-128.

I, S, BT Rho/Rho SR 538 -5 1045 A R il i 1k
MRS, A s 2 TARRFFSY , 2009, 28 : 154-158.

FAL R4 R TR 55, TNFoo 38 i 4 P 1 490 i 3 3
5 HHE P38 MAPK AR P - FH 7341 A 5. V5 2580 K2
SR (BE2ERR ), 2004,25: 538-541,548.

i L ARG, AL AR PUIAE X YR 2R 5 P A i
BRI S 22RO . P [ O SRR 2, 2007, 19:717-
720.

FRIZ AL, I, XA, 45 I IRAE DR —o0 X8 ML P 1 0
T A A AN ML SR B T i IR A SR v [ e
F 2R EE:,2009,21:160-163.

Chung H, Corti A, Crippa L, et al. Development of an immunoassay

inflammation.

for the derived—peptide of chromogranin A, vasostatin—I (1-76):
assessment of severity in patients with sepsis. Biomarkers,2012,
17:430-434.
Lavaux T, Schneider I, Bach C, et al. Chromogranin A expression in
plasma of critically ill patients. Crit Care,2010, 14:P37.
Cuesta JM, Singer M. The stress response and critical illness:
a review. Crit Care Med,2012,40:3283-3289.
Lee WL, Slutsky AS. Sepsis and endothelial permeability. N Engl J
Med,2010,363:689-691.
Sk AT A I 3 D DR U 00 A O T A i
NPTy, o fE E e R, 2006, 18:89-91.
Knezevic N, Tauseef M, Thennes T, et al. The G protein betagamma
subunit mediates reannealing of adherens junctions to reverse
endothelial permeability increase by thrombin. J Exp Med,2009,
206:2761-27717.
Cugno M. Inflammation, coagulation, vascular permeability and
thrombosis. Curr Vasc Pharmacol,2012,10:631.
JEDE, Sk U, B FEIHE. e TR 5 | A 0 ST PR B A R 24 11
G, T PY BRI RE 2008, 15:313-315.
BERT, XA TG . INFE RS T 2 A% K Ul i % V\]BLQ[HHEL
BVERFE I B S w AT BB E FIRIFSE . AR e R A (B
JiZ),2011,30:594-597.

(ki F 181:2013-07-23)

(A SR - 2T )



