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The Effect of Estrogen on Coagulation and Fibrinolysis and Cardiovascular Protection
ZHANG Ying, ZHU Guang-Jin and DUAN Yan-Ping
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ABSTRACT Aim  To study the effect and mechanism of cardiovascular protection of 17 beta-estrodial on coagulative and
fibrinolytic system in animal model and cultured human umbilical vein endothelial cell. Methods  The activity changes of
tissue plasminogen activator (t-PA) and plasminogen activator inhibitor (PAI-1) both in vivo and in vitro were measured by
spectrophotometric assay, and the level of message RNA of them were examined by in situ hybridization. In addition, the
level of fibrinogen in plasma was investigated by the instrument of automobile analysing coagulative and fibrinolytic system.
The intracellular free calcium concentration in single human umbilical vein endothelial cell (hUVEC) was also determined by
kinetic observation with Laster Confocal Microscope. Results In vivo, the t-PA activity was decreased significantly in
the group that the rats were ovariectomized for 5 weeks (OVX2 group) (P<C0.05) and PAI-1 activity was increased signifi-
cantly in both OVX1 (the rats ovariectomized for 3 weeks) and OVX2. Fibrinogen of plasma in OVX1 was also increased
(P<C0.05 vs Control). In the two groups of OVX treated with 17 beta-estrodial, PAI-1 activity was decreased (P<C0. 01,
respectively) and t-PA activity was increased in OVX + 17 beta-estrodial (P<C0. 05). In situ hybridization showed PAI-1
mRNA in OVXI1 tissue was higher than the control. In vitro, the t-PA activity and gene expression were increased with the
raising concentration of 17 beta-estrodial. =~ PAI-1 mRNA was changeless between different concentrations of 17beta-estrodi-
al. The concentration of intracellular calcium-free of HUVEC was decreased in physical 17 beta-estrodial. Conclusions
The effect of cardiovascular protect of estrogen was associated with decrease in PAI-1, fibrinogen, and [Ca®" Ji , as well as

increase in t-PA activity and gene expression.

BoLMERMANLE G L EBEITERB LB R R R R P R s MEROCR A R0 1 E R
U th i A 00 JE S B A ZE X SR W I 2P A A SRS R TR 5 T A AR R R OR BB R R TR E
JREAEEE L RATHREARN, AEA A0 6 RO R X i o A A 8 & 45 55 75 i AR A,
IR AE T RACT R B, f L e b= A 8 % T MEBCE R BE I 5 21 4 Dy 68 77 T #4952 W AL 1 BT 5L
17 MEWR B AT AR R A SRR R T H BRI B RARIE SRR BRI 5 SR VA R R B0 AP AT 2 K



58

ISSN 1007 —3949,Chin J Arterioscler,1999,7(1)

PSR K AR EEIR Y, N DR E 2 2
KEZEMW, A TIETR T AL LI H (ovariec-
tomized, OVX) KA 173- M — FF KRR 4P 4k 82 A )R
(fibrinogen, FIB) & &, H R B £F iF B 5 G Y
(tissue-type plasminogen activator, t-PA) Fl £ ¥
B JiE 30 UE 4 3 1 -1 (plasminogen activator in-
hibitor 1, PAI-1) i ¥ & H mRNA 224k, A i A 2
W B 2 0 A A 55 5RO\ ST ER K R 48 Y (human um-
bilical endothelial cell, hUVEC) t-PA K& PAI-13f
£, mRNA FI M 0iE & 45 & F K B (intracellular
calcium-free, [Ca®" J1) B 1L, M\ 52 41 9 9t 1ML 42
Th 6 77 T AR M 5 2 %0 I R S AR 9 4 B 4
JL 531 A W 2 LA

1 MBI T
1.1 Wl5f &bt

& t-PA M PAI-1H) cDNA Ji ki 5 B b B
B K 2R 5 # 2 M AT 2% Gaubius £ 3 = van
Hinsbergh 18 15t , fR 1 #£ A U1 E8 EcoRI A1 DNA
Z: [ 35 B W A0 B R K A OHE TF R A FL BT
£ Dig DNA #ric fa W i 77 & % 5 42 H Boehringer
Mannheim 4% A 7] . t-PA  PAT-17% T & & &9 M
€ & B R R R At Al = B R T AR
Ji B, 178- M — % . RNase ,DEPC | ¥& i 8§ . 1+ = b &
TR AN 45 ) W T 25 [ Sigma A & ,M-1998 75 3 s
A= 15 25 N Gibico A & 4E 7=,

ACL-3000plus 4= H 3l L&t / 4735 5 T AN 55 [
Coulter 28 & 7= i, WOL L B E T B B (Acas
Ultima 212) % 3% [E Merigin 2 &7 477, 41 ff 55 57 48
4% B Napco 2 & #ill i, I 48 A 4 E SIGMA )
3K30 24 w5y 3 K iR & 0 AL, 5 E slee 1H & U1 F AL,
DG 30227 Bl X 5 2 A T A,

1.2 LI

A 150~200 g MEM: wistar KR ([ 22 R} B
STES B W B 5T BT 4 ) B % 0 R (OVX) 3 P R
R sens o A (A 102D, BB TF AR X IR
#1 (Control) ; U = 4 (OVX1); £ U1 &8 H 41
(OVX2); #h A173-ME ZBE = H (OVX+ED)., £
PR — AR F RN B Q g/L).3REH
W21 R4 173- M B H A H (OVX+E2), &£
N 5 — 8 J5 , b 78 2R R ME — I GR T TR KR TR
HHIE36K,

1.3 3% %k L 47 ¥ R bRl 2
SEES SR E I8 E PR MLAE .4 C 3000 r/min

Sy B L2, SR A B B0 I /4555 5 B 0 5E 4 4k
HIESEEERU g/ £), REBRY &A% E
BRI +-PA PAT-1WE M BEAR ORGP H AR,
55 LA kIU/L  kAU/L £7~, B X RNTE25CHF, 20
min P AIH] 1. OF A7 t-PA 1 PAI-1EE =, B A
1.0 AU(Arb. Unit),
1.4 IR B Bk K R B O LA 4T 35 R 7 3k R R ik

HY & 20 30 W ek R 3 ik 22 A Bl L ZEL 21, B WA
RAF, % 7o B S50 5 /9 2 il & - PA I PAI-1
cDNA R4, F iR 98 3k 803 14 %= F ¥ DNA (Dig
DNA) f7 g 32 77 & 5 i 59 5% 14, A Hh i =2 4 DL BE AL
HNTEFREH A H B cDNA (t-PA ¢DNA 1 PAI-1
cDNA) , 2R J5 R FH g 1K 56 722 7% 28 iR R A i 280 3R LR
ZHCH 1 R B Bk & Bl O LA R & ARE D B,
F % SR 52, 0N ARC G AR BT HEAT P28 58, 24
TG B R, TR R T b A2 3
Fi DL B B [ 5 R R IE B,
1.5 PN B2 4 M 45 ¥ IR 7 3 1 % 36 TR 3R 0A 1 U 5

15 IE AR 77 1 B LB o 16 JBF ik RN 0. 1%
2 S L FH & 20 90 R AR I TE B9 M-199 8% 77 5 2% 7H
b J5 WSO Y B 4 g, B R T 24 L AR R (10° /9L , B IR
B, AR EASR RIS e AR s
KB R R AR A I G 55 5l
IMA10 " mol/L(E144).10 ® mol/L CH 4 H IR EE,
E24) 10 ° mol/L(E34) 173-M — &, F 48 h,
R o 8 i PR 7R & I e AT H 85 R W - PA L PAIT-1
T CREAOREFL) . A0 AR B AL A A2 SE 56 . DA SR IR
BT B M BR 38 3 ) 4 B [ L AR AL L AE L
0 R0 2 A8 BURLTH 4, 35 4T - PA FI PAL-1 mR-
NA AL 2 |,
1.6 AP B 20 Mo P U S 4 S R FE DU e

PA Fluo-3/AM A#E  EBOLIL R ERRM M
B T WL SR R AN R R R 173 M I N i ik R
41 Mo H P T S S T IR B R R, T AR DL S ) R
J6 A5 4K i 28 S Bl P i S A S T U B SR ) W 4
R
1.7 HIEM ST b

Fr B BE# LA o5 Ko, 4 8] 2 57 19 b Bk
¢ K5,

2 4R
2.1 KR I 3% % I D £F 4 IR AR Ak

KR 200 55 MR 4F 4 & B R IR E (1. 82+
0.56 g/IOEEXTEZH (1. 27+0.47 g/ R, ER B E



CN 43—1262/R T EZH KT E 1999 FH 7E5F 1 4 59

d
1.8 14
1.6k
~ 412
i "
2 L4} >
- i
= 1° %
X a2t g
£ Z
£ o} 18 =
9 X
< os} {1s 2
0.6 | 3
-4 -
04}
0.2} 12
0 0

C 0vVX1 OEl C OVX2(0E2 C OVX1 OFf C OVX2 OE2

BT, KB I 2 2T Vi Tl i S A0 R 40 ) 570 355 12 1 A%
Figure 1. Changes of plasma t-PA and PAI-1 activity in OVX or replacing 17B-estradiol rats.  C: control group; OVX1 or
OVX2. 3 weeks group or 5 weeks group after ovariectomized; OE1 or OE2; treated with 17B-estradiol at 3 weeks group or at 5 weeks group
after ovariectomized. a:P<C0.05, b: P<C0.01, compared with control group; c¢: P<C0.05, d: P<C0. 01, compared with OVX1 group;
e: P<C0.05, f: P<C0.01, compared with OVX2 group
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Figure 4. Change of concentration of intracellular free Ca™* in hUVEC stimulated with 10 ° mol/L 17B-estradiol
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