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Abstract

AIM: To investigate the effects of seawater
immersion on vascular endothelial cell migration
and angiogenesis.

METHODS: A scratch wound model was estab-

lished using ECV304 cells. Cells were divided
into control group (immersed in normal saline)
and experimental group (immersed in seawa-
ter). Cell migration was examined using the
scratch wound healing recovery assay. A nude
mouse xenograft model was developed by sub-
cutaneous inoculation of esophageal squamous
cells (ECO156) in nude mice. Tumors were also
divided into control group (immersed in nor-
mal saline) and experimental group (immersed
in seawater). Tumor volume and weight were
measured, and tumor growth curves were plot-
ted. Neovascular vessels surrounding the tumor
were observed, and microvessel density was de-
tected by immunohistochemical staining.

RESULTS: After seawater immersion, ECV304
cells lost their normal morphology, and showed
obvious dehydration with the prolongation
of immersion duration. Seventeen hours after
wounding, the scratch wound in the control
group had almost completely healed, while that
in the experiment group was still obvious, sug-
gesting that the healing of scratch wound in the
experiment group was delayed significantly and
the migration of cells was depressed. The mi-
crovessel density in the experiment group was
significantly lower than that in the control group
(1.20 + 0.44 vs 3.20 = 0.83, P < 0.05). Compared
with the control group, tumors in the experi-
ment group grew slowly and had significantly
smaller size (P < 0.05).

CONCLUSION: Seawater immersion may de-
press the migration of vascular endothelial cells
and inhibit angiogenesis.

Key Words: Seawater immersion; Vascular en-
dothelial cell; Angiogenesis; Cell migration

Xiong M, Qu J, Zhou LP, Zhang D], Qiao YY, Hu M, Zhao
XH. Seawater immersion depresses the migration of

vascular endothelial cells and inhibits angiogenesis. Shijie
Huaren Xiaohua Zazhi 2009; 17(21): 2152-2158

A fe

www.wjgnet.com



RRIS, . BN ERIEIERRART R HIHIMELEM

s AR H R, AR BB IH] HE
ARG R P 5K IR .

Fik: EIECV3044 iR B A5 AR, 57
25 A 28 3 R AR A LiRRIZ A 2R, R A 45
S LM UR ML A EIAR
ESRECOISOMR KR TAMBAER, A%
T A2 R A A TR TR, S g AR AR I
YR IR A K &, VLB R A Y fe R e A
B IR LLBAC S J2 €A M B JE 2L 2R W Il

FE.

ZR: HKZEJE, ECV30448 0% & EF T4
A, tHZaRr eyt K, 2R BRIk
. EXRIE1T h, sFRBAX R CEAALSL, W
F I LA T AW X R, A 254 hZB R JR
AR, 5B aAa, I i) A
SR AR fm i AL AR A AR, B AT R Ze A48
Vb S B A I R A YA A Y AT R AT L
GAAERERFT, WAEADHFNEF (A
EE AR 1.240.44 vs 3.2+£0.83, P<0.05). 5%
LA Rt 8 A& K&, IF 98 AR AREN(P<0.05).

g KRR S MK R B A e SE A
A 7 St A o AR

REEE): KRG, M8 RN I A AR
%

REDS, BB, =5, sKIAWS, THEIE, 5893, BB BN EaRE
RMEARBITREEDFHIIFIMEER. BRENBURSE
2009; 17(21): 21562-2158
http://www.wjgnet.com/1009-3079/17/2152.asp

0515

2V M AT, 2 g v 2 % ] KR4
K RETINAR, P Bl 25 SR 7 b 1R Kk
&, i R R AR AR T R v, e T R
RFEA B 1RO Bk A A PR 1 0] . B
T KBEA R mE. iR EER S, 7EIXF
R IR PR 55 4% 41 T T K N 1 5 18 52 6 405 FH g K
B A AT 5, A7 15 2 e A0 S L
i BTN BRI, B TG A O i
AKRANG LT, WE7K B AR5 8405 )= 4 23
B, B S TE FHEANAR N, AETEFE R S8
Wb T iE . EBIRES, MR N IR AR S IR,
KRB AN, JEH S N 40 (vascular
endothelial cells, VECs){ 45 M FTh g4, €
i@ W B AEIR, 5 0 Rova B o B L A
VR A AR R AT 5T, A B T SE I E S PCR

www.wjgnet.com

B BRI KR R 8 )z 5 | L
B A By e AR D R A . Hor,) BIEFE R
(selectin E, SELE). L& P J £ K K1 (vascular
endothelial growth factor, VEGF). # Il i 52 &5
F-1(thrombospondin 1, TSP-1). H&Jii4: )& & A
Fi-9(matrix metalloproteinases, MMP-9)%5:— %
IS A RIZE . ML AR B S I 2k L 8 B T
ANV R B 11 22 S k™ DRI, 5 i 0 1 Sk
b, i WS KRN LA N R 4 T
ML AE AR ) RE W, Ry PR K B L ol
E BRI S SR A SRR AR

1 RIS

1.1 A S256 F 4R 2 Babic#i B, JEIHSS wk, 14
U 15-16 g, JL18 K, P H = =R B sL 40
PR E R ) 4. DMEME: IR [
Gibco/BRLA A; JHElIE H Promega/s #]; SPiRk
& EDTAPLEAE H W (pHI.0)FID A B 5
& BXFT A RPNV WEFZ b BEPUATE B
DakoCytomation/s .

12 ik

1.2.1 AT FKEH: SEI6 N Tk S IE K
R R = E U AR MES L, R AR N 15
% 11:1250.00+11.52 mOsm/L, pH8.2, fH & 1k
J%630.00+5.33 mmol/L, # 2 K /% 10.88 +0.68
mmol/L, 5% T J£658.80+5.25 mmol/L.

1.2.2 mpe3Ese: NS HHE 40 REC0156
Hp [ P 2R A B IR I T e R, N
P2 40 RE C V3040 1 H [ = 2 B 27 Bt 41 i
Huly, 2Fh 4 3435 2% FDMEMES R 3E 1, 77100
mL/LIfZFILE . 100 kKU/LTE % 21100 g/Lk
##E, B T50 mL/L CO,M37 CHEA MR %,
3-4 dfEARTIR.

1.2.3 ECV304£m i X\ JR )45 AL AL 6 7 5.0 A T34
BAEKIAMECV30441 8 £02.5 o/LIIEEGH L
Ja, 57100 mL/LIGA 135 FIDMEME; 7= 55
A, A R, TR LIS X 1070 e
By BT TG U AT 0.01% 22 58 U R 1Ll
(G 56 B IR 6FLAl ks i, 37 CHE 3R &
2N R A 3 60%-70%I, TS F200 plAf Sk
T A0 B JE AR PR TE AT R, 38 )2 Rl
A 4 R A R AL T

1.2.4 XVR A & E-15 55 M AR i K iz f
ECV304m et A4k A 0g Fra: 7 5 IHIE SR
W, FFFLINAT mLE200 mL/LJA 2 I3 6 57 e
DMEME; 7R, 37°CHFH 15 min. WKL S5

WL IR g K 8 8
of, A BT
KR R 2 )
A5 A T AR AL
), AT EK B
i U R A
5 HE RN FR AR
TR AR



2154 ISSN 1009-3079 CN 14-1260/R HREAMLZYE 200978288 £175 5215
Wi £ 8L B EEAE4NBRICVE M EE A, B8 Be T4 PEXTIRBII X PBSAREE, | XPBSEYE; (6)1 & 200

TEF et al b il
PSS = s
& B 18) 7 vm 89 3
My 5 B P AL KL,
) 4 & IF KR
G, R R
Wi AR HEm
R 15 e
R, ok
AL AR B ALK,
P 3 44 R, 3k 4R
R, M ow A
la) B 2 3£ R %
BE R 5 AR I 4
RAA— K.

WL, S I R i B A A R AT 4 o8 B (I 1)
0 h). FRAEAS ] Ak B DS 22 B B 53 A ) JEZH RS 56
2, WA EEFLANINT mLA B ER K, SEa 4 AL
AT mL A TR, BRI AT AR AN [R] b 2R Iy
), R4 X250 A2 hab FRZH A4 hAb B4, &%
MBI TAT AL, B 37T CM A gkt i
FHN IS TR) i, AE 3R AR IR 4N FH () W 52 55411 FE
SR HITX PBSHRFRYE3 IR, 452 mL5100 mL/L
Jin A4 ML 3 (DM E M35 F2 K 4k 815 97 BE R4 hin
IR, ARG EEARS, 4SRN, &%
b B2 RIIRE 14 A 3 P T e e 45 2L 40 L 1 3T
fE S,

1.2.5 ECO156#% S T B AL /B AL A 6 4 5 Fm 520
A28 A TR B AR IHECO 15641 fnZe2.5 g/L
JERRGVH A5 55 1 X PBSTR A, il 40 B el 1%
B3 501X 10740 P B b 4 SRR 340 I IR A 2
OB H PRS0 R) IR, BHTR, 4
AR S I AA TG FE LR T AT Ak 5 4 Ul e e
T I RO 8 Je 988 5 74 (K (1) F0 5 (b) O o
0.002 cm), %AV = 10723 R AR MG
Ji R AR R /NIEAT BE S B AL 2 24, X A
FISEIR A, R84y MK IR 2 5 T Al b .
of FELZH 3 g A T e g 0 S AR R K
500 pL, SO0 AT 28 Mg 0 58T i 8 25 K0
AN TR, T2 O /NEOR R IR KL, 1)
A4 B A IR 2 hJs KIS AR, A R T
AR, 23 R GES 500 pLAEH SR KA Tl
K. 8 WS AR RS PIOIRES L I SHE(E A L.
ST TOR . 28 12K I & s AR AR /DN, R
B2 6 IR B AR B 1 B8 2 T R AR G
k. BH12REE AOUER, RRIFALJERR R, F-A D)
T I Ji) TRl R ke, W0 5 g 100557 2 B 1 L 4
HRL, AR e e B ke, PR TR ) i
Jo /N R I LR 0 2 R A, LB TR
URAEAS FH, 50 10 DA R P V80 ] 5 o5 A s 3
T e A 4Uk g e fa,

1.2.6 BB 4042 1 ot '8 58 B A 3l T VWEF
P2 20 A0 27 G 00 o BR B RS AR TP UL, R
1715 2 AR B kAT, FEOPBUE:
(DA AR 234 wm B IESD) Fr, 5 R A
KAL; (2EDTAPURAE L FAEE20 min, A4
B, 1XPBSEYE; (3) WL AL P L
W ) %596 R 10 min, 1 X PBSEVE; (4)1F % 3k
G5 MG 3 P, % R E 10 min; (5)1 ¢ 400
R RPTANVWEFZ i DR CIE F LA, B

EYFEFRCEPTRIgG = P 510 min, 1X
PBSELE; (7)1 S AL Pyl b i B 5 = PR
FEWE FWEE 10 min, 1 X PBSEYE; (8)DAB
th, ZRIRAK L, 45 AU, (9)BR BETRS K,
TRZREW, PR A, B TSI
SEVEG. DL A 5 FE VTS5 I Weidner 7 VA1 i
1T, FAEARAE (X 4B NN D) fr, SR
AR, FHERNT(X20)8E B o Bl VWE ST ARG
FCRR B C A L 2 H 5 R SAN20f5 LY T
UL 35 H S5 R,
HitFEAE P EE R Umean £ SDE R,
YLIF] EL B ek 5, LP<0.05 415 B 2= 5,
P<0.01 KA M 510 2 5.

2 BR

2.1 #HARIZRITECV304 20 0T 45 5k 1 69 % vh A
A AR RIIR G A 70 (g il L, 220 40 i 4 S 45 T
A AR KRN TR AL B, 45 R ()5 1EH
FEFREC V30440 IA L, X B4 248 2E B Eh K37
12 hJE, A ST AR, B4 hs, D
20 e M A AR A, B LR B RIS 2 hd 40
TEARN AR IE R, M sLie gl 2e N T /KEE2 h
T U e RN 2 R ] [0 78 N
B R IRG 12 WA S EARE; Rl
4 hJ5, A MRIE— D AR, MR 25 15 ISR 2
Fal, 5> A AR AR /N, SRR K ARES, i
TR — MK, B4 IE 5 IR0 12 hal e
AR (B, ERIRE1T h, A AR
CEEA RS, TS5 27 o] WIS MR, L4 h
SIS RIIR T A W (E2), SRR IZ I RE NS 4
IRECV30441 il # fie 1, SRR BT A
22 R A 6 AR NFEF Y HEMEERN S0 d)
Hild, 2HTR, MR RIS IR R AT
fink B ) AR b e, IR 36 100% AR 3 e gg A
KNS SJEAT 43 2L, RE F 20 R0 55 56 201 ~F 349 fi 8
RUC R E M RIS, /e T A B E KA
N T K Ab R, BEE I A) FR K, 9 20 8 A4
TEES 10K IFAA IR W25 P 22 57(P<0.05), 22512
R, W& Zm AR FEEP<0.01, K1), DU
G RECH AR, IR AT g AR KR, B
Ak 20 8 SR Bl 98 A AR ) S 2 2 o g A K
k. 25 a3 TS, X 2 b e S 5 1 1k 2
K, TSR AR AR N Tl KA B S, YA
K B2, BB 10RE HETRAM L, Mg A
TCH IR, SRR A4/, B S T UGS K, H

www.wjgnet.com



RRIS, 5. B EFRINEARR BRI IHHISIMEEM

2155

! ‘Q‘ ~,-;

C/* f A

| «?é\ ~,§

o =y
Y Y
ROz ROz
j==4 ==
z ®
= =
~ <«
%ld

%ﬂ

-

=

o

xR 1 EEEEIIKEKOEGIERAPEEIRTR
(mean + SD)

BEE(AAR (mm?)

papicl

EYPS 10X 12K
WBLH 42.67+22.52 77.63+32.05 194.59+70.49
SLUG4H 47.25+19.88 45.48+31.12° 87.88 +22.46"

°P<0.05 vs S10KIIBLE; °P<0.01 vs S512 KB,

AT REATT I T A R B S A 12
R, FRIFAEFEAR B, 4 e 56 3 3 29 ok, BRR
I, 0T 2R S 50 4 bR L 43 i) 0.055 &
0.03 gf10.02+0.01 g, PiF M AT B35 12 R
(P<0.05). 5%t IRALAILE, S8 41 bR A K 2218,
IR AR RN

2.3 MPJB R B #7 A RS S5 1 2 K SR
A A A . 5 S B4 BT, oxk e 2 AR U

www. wjgnet.com

B 2 XEerRSEsE
WER(x100). BHH
O ELARE R
2, 225 E LR 2 AR AR
REVEERE. A-B: 2
ht B4 W aA TR AN RS
7717 Wi RIPE; C-D: 2
h3L I8 S W bA RITR FnRS
7217 hiHUIE; E-F: 4 h
SRR A IR AR 7R
17 hiFRIE; G-H: 4 h

SR IE R RIS IR
17 hiRIE.
R AN Nl N (=S Iy SRR,

%Ma@wm%rﬂa@ngm)ﬁ, Eﬁ»‘WTF&tﬁm
E@%%Avbmlmlﬂ S A R SRR S R €, R
R, ML B, DAk B A0 2,
WM\MX R AN (TR < R A AN AN
1A 4.
2.4 BRIBLAL A A E B I VWE R 44
27 B 1 — 20 B oR MR A 230 Bt (1815),
VWEFHRE S 2 IA T 5 HE B 9 10055 P 12 4t i
E@)ﬁtlﬂ B IR MR (B Sk TR, R
Y 2R P AL A 32 B A T IR [ st . AR AT [R]
R/NEIRRIEF I, Sof R i A P A v, T s 5 4
M % EERAR, g5 RS E4—80 Pl s
TEEE A B, R HEZH ki A5 8% FE A A 3.2 £0.83, 5K
U A AR R S A 1.2 40.44, A M EL B A
522 51 (P<0.05). ik 45 BRI /K BE RS 1)
i i A A

WA #H A 5
AR 48 1 AT M
AR P, it
m%m&:#]ﬁ&#a
XARENTE
PCRY: 1 547, i
W RZ AR
%‘ﬁ*‘%?’]iﬁéw
JRiE gy, E A
LR EES S EE 3
KEE. B, K
B AE S RS B
ECECl: &) e
"E?Pfh H—F I
/@'7‘leiﬁﬁ—iﬁl
f“l*l)ézxiﬁﬁwfm
R R LR A NN
B R KT R
e dm g
1, AINIREERE
1 o F k) 3



2156 ISSN 1009-3079  CN 14-1260/R R OBIAYE 200973288 5176 552151
| PR XA 300 1 —m— A
NI R B 5 250 L~ B Ss
FAH, HHEHE ~
AEH B EAG E 200 |
R RUR 2
BRI < 150 -
L ST
50 -
0
0 7 10 12
FEPERE (d)

3 24EIRFERAPBERKEL.

4 POERBEFEME. EhEk e . A I
B: SLiGAH.

5 VWFREHRRSRERIMEARARMIE(x 200). EhSELHRARILE, 7TV WS RE T RLEHSM
ME N AIEIETT T, 2yREMErEm . A SR, B: LG4,

3 iTie
I8 4 i (angiogenesis) & 45 M CLAEAE F I
AT 2 (17 2 e 2Bt 4 b R S r 2 7k
HA B R, BAEMIR R E, Gl s, AR
AR A T 06 T AR D RO i R A7
BRI A R 7 (W V E GF, Bl il 2144 40 Jifo A=
PR 745 ) R I A PR (U TSP-1, 2775 g i
TR 155) 2 (0] AP T, s 2
FrAl b IR 2 5 10— KAV OB
WFFCR B, FE M55 A o A, I P R 4 A2
RN, W 2 P B T
/P A R, o ) I B A B S AR H 2
57 A e A R R, I P R A
B HE IR, R A A AR S IR B B TN A A BT
A LA T I LR Bl A,

AT ST 58 5% 4 T A R A ) 2 Ty
fE 1) 28 U7 R B 1B = A i, g
T KRR L PN B 40 PRI (1 s i ik
EC V30441 [l R JR G 7Y, MEETF LA 1 AR 1
ERAE AN 7K WL XTEC V30448 i B A5 F1 K
JROMG @A ThRE LM, 4550 o, AR F AR K b
PRS0 M B A8 T0 B 5, ORI,
B IE S B IR AL R R TN A R R I I T
AL KA B S, A0 MRS AR, A0 R R

K, K7 FESCR, I REAE B I () K
TR, T T B R i A AR I ) Y
SR $RUR, WK, s T EEC V30440 ik
K, S IR B R, S R 24, JF B A
BRI ) G, SZ AR AR B 0, H S e
W BRI 5 VST I TR AR A Y S T 4 28 455
AT ER KR, A0 RS B R R AR — SR
b, PTRESUR A AT E TR R —Fh B B fk
PO, A SZHA T E, R A S e 1 R A
FLJE, 4 MG R I AL W gk gn ekl
IR A, ERR)G17 h, B4R O A
A, SR ] WiEmT R, JF HEASEE4 h
HRIRIC AW, R, WK IEATECV30441
JH 35 A ) AR 3 BT 4 ) e B A, R IR 4
WA RE D) BRI, 40 M R &G B B R . HED
JLJRA, BT RE BT B /K 5 3040 i P9 iOK i
TR, RN R IR HE A4 5 5 40 iy
A AR SZ A, A0 R AR B R R,
I LB 5 352 100 I W) S2E K 453 4 15 3 ¥ o 22020,
TR 4 IE W BE IR RS, 4 D Re A A RE ST
A, DRI LIS 2 RE ) BRI, RS iR,
I HAE IR AR B2 5 20 M 32 v I 1] 52 TEAH K.

HE— D AE AR B RS R L, W5
KL I AR B R Y. 4 R R, XAl

www.wjgnet.com



REIS, 5. KR ERIEIERRARTRE D FHIHIMEEM

2157

iR 120 5T 2B LA B, R A PN L
1 93.240.83, 11 S 56 21 e 12 2% 0 A= 1 45
b IR NN 2 FEAE 1.2 £0.44, i B A
W72 R (P<0.05). ST HEALAR L, S84
R ORNG, MR ARSI, SRR KR RE S
O 200 5 A g, e R L A A A A A e R o
By ERE PR A K A B ED, i Rl — 2D
BAUE T FRATTRT AT % HE KR K U R I A
B Ty fie 35 DR 30 58 e (R 9, BRI /KR i AT
ASE i I 45 A AT S FE IR e kW, 5 i 55
et alIWFT 45—, BNAIG & KRS,
1652 40 I Th RE 32451, A5 10 IS A R BRAG, 405 11
AL ] B S SE AR,

UL 260 L A A A ) A i e 1 0 75 20
PR, 1%k R 52 B I 45 A e IR R0 I A A K
D]~ [B) A (R 8T . T T AR b, JRATTA IR
WK G I VEGF. TSP-1. MMP-9%%— %7
B/ PUILE A BRI R ()R I8 B8 . A5
TE T T RE PRSI0 B — RS T AR I RE RS A
AR P L 2B B, I AT e JLIE 24 D A
WEE Rz —. [, Eah@sd, mEw
Rl ey EE MG AN, S5 T 5 E R
(At FE P2, U Py 7 40 M B S RS 1)
R I A5 A2 e IR 13 B8 ) ok R A g o 3 A i A
TE R LR B AT, [RIL, E7K VR 16 RE &% 401 if
W B A BT A%, AT e HC A A AR e Ja A
Zz—.

WA, I R A A R I A 2 AR
W AT o 1 T B e, R HLA SR B N A i Th g,
Z: 5 RF L3N )12 P T RGN A 3 1 BA
T i g S E I N 5 B B A B 20 3K
MIHEWE S IR, KRB RES 38U N
B, AARILAE SN 45 0 kR, T Hid
e 1z 5 1 PN B 4N T e R IR I 3k e R
PRI, Bk T AR S LAAS, BRI JO0E Y,
TE N IR R IS P 2 A B 2 45 1) 22 oo 4 A i ok
PR35 ] g e 2B BREAS, 11 33K H0 K n 2 A0 45 1 9 22
R, S O A s

B, AT SE SRR, KRR R [
R A5 P R 40 RS i 0, il af A 2 .

4  BEXE

1 ERUE, WA, A KR s
FUR R AT IR, MR 44 2004; 29:
1017-1019

2 vhEE, TR MK 000 A A A (LR
ISR IR . B EE AR 2003; 24:
1365-1367

3 sE, Sk, TAMS, XM, A, MR %

www. wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

21

22

7, ELRRE. MR 1 @A B TSN A 3 55
Foigz. RAEfE A Sm SRR 2008; 15:
82-84

SRIRFS, dhE, ABNG, TRIEIE, TORUE, B, XA
/KA M N R P REA A 2. BRI A s e
5 2009; 34: 88-93

Wang Q, Xu Y, Zhao X, Chang Y, Liu Y, Jiang L,
Sharma J, Seo DK, Yan H. A facile one-step in situ
functionalization of quantum dots with preserved
photoluminescence for bioconjugation. | Am Chem
Soc 2007; 129: 6380-6381

Liang X]J, Choi Y, Sackett DL, Park JK. Nitrosoureas
inhibit the stathmin-mediated migration and
invasion of malignant glioma cells. Carncer Res 2008;
68: 5267-5272

Bindschadler M, McGrath JL. Sheet migration by
wounded monolayers as an emergent property of
single-cell dynamics. | Cell Sci 2007; 120: 876-884
Bahramsoltani M, Plendl ], Janczyk P, Custodis P,
Kaessmeyer S. Quantitation of angiogenesis and
antiangiogenesis in vivo, ex vivo and in vitro - an
overview. ALTEX 2009; 26: 95-107

Weidner N. Intratumor microvessel density as a
prognostic factor in cancer. Am | Pathol 1995; 147: 9-19
Staton CA, Reed MW, Brown NJ. A critical analysis
of current in vitro and in vivo angiogenesis assays.
Int | Exp Pathol 2009; 90: 195-221

Carmeliet P. Angiogenesis in life, disease and
medicine. Nature 2005; 438: 932-936

Chan LK. Current thoughts on angiogenesis. |
Wound Care 2009; 18: 12-14, 16

Byrne AM, Bouchier-Hayes DJ, Harmey JH.
Angiogenic and cell survival functions of vascular
endothelial growth factor (VEGF). | Cell Mol Med
2005; 9: 777-794

Gill SE, Parks WC. Metalloproteinases and their
inhibitors: regulators of wound healing. Inf |
Biochem Cell Biol 2008; 40: 1334-1347

Krady MM, Zeng ], Yu ], MacLauchlan S, Skokos
EA, Tian W, Bornstein P, Sessa WC, Kyriakides TR.
Thrombospondin-2 modulates extracellular matrix
remodeling during physiological angiogenesis. Am
] Pathol 2008; 173: 879-891

Munoz-Chapuli R, Quesada AR, Angel Medina M.
Angiogenesis and signal transduction in endothelial
cells. Cell Mol Life Sci 2004; 61: 2224-2243

Lamalice L, Le Boeuf F, Huot J. Endothelial cell
migration during angiogenesis. Circ Res 2007; 100:
782-794

Zhang A, Xu LX, Sandison GA, Cheng S.
Morphological study of endothelial cells during
freezing. Phys Med Biol 2006; 51: 6047-6060

Parolari A, Sala R, Antona C, Bussolati O, Alamanni
F, Mezzadri P, Dall'Asta V, Gazzola GC, Biglioli P.
Hypertonicity induces injury to cultured human
endothelium: attenuation by glutamine. Ann Thorac
Surg 1997; 64: 1770-1775

Malek AM, Xu C, Kim ES, Alper SL. Hypertonicity
triggers RhoA-dependent assembly of myosin-
containing striated polygonal actin networks in
endothelial cells. Am | Physiol Cell Physiol 2007; 292:
C1645-C1659

Chen L, Wu Q, Guo F, Xia B, Zuo J. Expression
of Dishevelled-1 in wound healing after acute
myocardial infarction: possible involvement in
myofibroblast proliferation and migration. | Cell
Mol Med 2004; 8: 257-264

Real C, Caiado F, Dias S. Endothelial progenitors

WA R
KA R AR,
&t AE, AR
450 LR R
WAL,



2158

ISSN 1009-3079 CN 14-1260/R HRENBHZE  2009F78288 F1756 215

in vascular repair and angiogenesis: how many are 16: 346-355
needed and what to do? Cardiovasc Hematol Disord 28  Lee JG, Kay EP. FGF-2-induced wound healing
Drug Targets 2008; 8: 185-193 in corneal endothelial cells requires Cdc42
23 Yan H, Lai XN, Ge HJ. Comparative study on activation and Rho inactivation through the
effects of burn-blast combined injury and burn- phosphatidylinositol 3-kinase pathway. Invest
firearm combined injury complicated with seawater Ophthalmol Vis Sci 2006; 47: 1376-1386
immersion on vascular endothelial cells. Chin | 29 Suzuki Y, Mogami H, Ihara H, Urano T. Unique
Traumatol 2005; 8: 147-150 secretory dynamics of tissue plasminogen activator
24 PRIZ, PRI, ERALSF, ERETAN, SN, e, A and its modulation by plasminogen activator
Zi T ATEES S M KN -4 55 968 45 55 B2 i ea 14 5 inhibitor-1 in vascular endothelial cells. Blood 2009;
R E AR SN AR AT LR 2008; 16: 113: 470-478
2507-2511 30 Ma L, Francia G, Viloria-Petit A, Hicklin
25  Folkman J. Role of angiogenesis in tumor growth DJ, du Manoir J, Rak J, Kerbel RS. In vitro
and metastasis. Semin Oncol 2002; 29: 15-18 procoagulant activity induced in endothelial
26 Tamura K, Hashimoto K, Suzuki K, Yoshie M, cells by chemotherapy and antiangiogenic
Kutsukake M, Sakurai T. Insulin-like growth drug combinations: modulation by lower-dose
factor binding protein-7 (IGFBP7) blocks vascular chemotherapy. Cancer Res 2005; 65: 5365-5373
endothelial cell growth factor (VEGF)-induced 31 Fan ZF, Wang JH, Li ZQ, Yi CH. [Influence of sea
angiogenesis in human vascular endothelial cells. water immersion on inflammation and healing of
Eur ] Pharmacol 2009; 610: 61-67 the wounds in scalded rats] Zhonghua Shaoshang
27  Xueyong L, Shaozong C, Wangzhou L, Yuejun Zazhi 2006; 22: 215-217
L, Xiaoxing L, Jing L, Yanli W, Jinqing L. 32 WangY, LuE, Yu], Li H, Wang D, Zhou Z.
Differentiation of the pericyte in wound healing: [Hemodynamic and pathologic changes in open
The precursor, the process, and the role of the abdominal wound after seawater immersion in
vascular endothelial cell. Wound Repair Regen 2008; dog] Zhonghua Waike Zazhi 2000; 38: 700-702

hEE FEZ BhH EMK

ISSN 1009-3079 CN 14-1260/R 20094FRRAN VAt S 4 Ny b A4 &

(REFAER L) 2ALBHE

ATIR AT EARE bR, BTESE—, WK H 2 I, o] 1 GO I S AR IS5 A
HERR, UG EAEE R RR. B2 2 LA QRRFA B H B R RS AN CEE2E 2R« CEPsa 2
Sty o b AEDY « CEPEAEDY « CONERIRRZE D (A Ay K (s
Y RYIAAE, 4L (PR NS FNE 258y R B AE S LR BY 2 (244l ik, B 2
m B SR M BT 2, SR IR 25 44 QTP 24, 1B S IR IRE 25 R Ao 1) “am 44 s ) i 44 T
BREANSE. 2N ) FH 40 M T T B2 FH (RIS — kS 4 FR), WIALT, AST, mAb, WBC, RBC, Hb, T, P, R, BP,
PU, GU, DU, ACTH, DNA, LD,,, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA, IgM, TCM, RIA, ELISA, PCR,
CT, MRIZE. gD HEENER, ZR3C BTRATECT . AR U5 A AUE AT ENTEAALR b rhB= 24 44 ] 05 2 By
PUR B (D)AD&, B3R AT 6B 8], Wt Kistroke, & #fever; (2)A % B ia] & AR TR SCE 2k
FH s e, 4n )\ keight principal methods; (3)5 i HP & A 253 Bl AR N il 3, B FHOEBES, Wn¥yin, Flyang,
91 B 2% Blyinyangology, A Hirenzhong, "< Iiqigong; LB 2 LAk 4750 5, Wiweixibao nizhuanwan( 5 4il il
W), guizhitang(FERZ). T N /NG (25 RILEdidE: 75967 2009-07-28)

www.wjgnet.com



