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[(HE] B . 83 ZIXAGHEERAAGEINTLERRANEE LB XA LT N @M1
Bith e fo ¢ # f & MR fo & 9% B F (von Willebrand * s factor, vWF) | 4 J& 8 JR 7 4L 37 %) 47 -1 ( plasmino-
gen activator inhibitor-1, PAI-1) #= 41 2% A 2f %5 B4 JR % 7% 4 ( tissue-type plasminogen activator, t-PA) 4 F 4 &
MR Ak BUK R E A (200 £20) g 42 AR SD KR 60 R, EALA A 6 4 (10 R/M), B & e
SHERTRAM(ATA) S AET S AM(AS L) SHIEAMNER 9 A (A9 &) ;58442 %
7RE(CT ) EBAHRAS AMA(CS ) F@AARK AMA(CI ), FHEERNALRLEAS
W B AR, B F TN R BRRAREARMNARAER LB TURARGREREL,F 5
T Y A B R S JE R Wik (ELISA) 4 fo 32 vWEF, PAI-1 #= t-PA 69 4%, 4 %.(1)7,8,9 A &4 7
Bk R dfig TG, TC #= LDL 34 & F A0 sr 40, f HDL M) L M B M a3 mm I+ &, 6 M A5 # §
G ERFAER, QAR THERANBAXA LKA DBBEEF, M &RV ARK L3
BRAE M RRAEGHG . B)E3ARBA T, o F VWF F= PAI-1 4 % 1 & % N5 b 45 4 oF 19
MK MBI t-PA WA S E SIS m ot ek m ik, 4)E A7 F= A8 21 vWF &) & & lL 4R £
PREHN, ERAMARBRENREm T AR E P PAL-l A X @B e mEmR G, 2R
A d t-PARM A K@M G G mEmB R, £ (DRKESHIRA K@K S M o g 5 560
R REARG E A E, QR P vWF,PAI-1 #o t-PA R ETHEA M SR m X R oS Nk wm
RGO > FAREH., GESRRER Ko E R K @RGP, kb & R K w86 m % PAL-1
Fo t-PA tb vWF % 4% 2% .
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Change of vWF ,PAl-1 and t-PA in rats with hyperlipemia
and its significance
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Abstract; Objective To establish the hyperlipoidemia model and observe its effect on the ex-
pression of plasma vWF PAl-1 and t-PA after endothelial cell injury caused by the model at different
time in rats. Methods Sixty male Sprague-Dawley rats weighing (200 +20) g were randomly divi-
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ded into 6 groups (n = 10 in each) : high flat composition for 7 weeks ( Group A7) ,8 weeks
( Group A8) and 9 weeks ( Group A9 ), common bait vessel feeding for 7 weeks ( Group C7) , 8
weeks ( Group C8) and 9 weeks ( Group C9 ). When it reached the setting time , the rats were put to
death and the serum was separated to detect the blood-fat immediately. Meanwhile , the pathological
sections of the rat aorta were made to observe the endothelial injury. The blood plasma was separated
and the content of the blood plasma PAI-1,t-PA and vWF was detected by ELISA assay. Results
(1)TG,TC and LDL of the rats intragastrically administrated high flat composition were higher than
those of the control group, and HDL increased with time at first, but lowered when longer than 9
weeks. (2) There were no lesions in the aortic endothelium in all rats of Group C through optical
microscope , while different lesions in the aortic endothelium in all rats of Group A were observed.
(3)In the 3 groups A, the plasma vWF and PAl-1 were gradually increasing with time while t-PA
gradually decreased. (4) There was no significant difference of vWF between Group A7 and Group
A8. PAI-I increased gradually with the aggravation of endotheliocytes in Group A; and t-PA de-
creased gradually with the aggravation of endothelium in Group A. Conclusion (1) As intragastric
administration prolongs , the plasma lipid of rats keeps increasing with the aggravation of the endoder-
mis injury. (2) PAI-1,t-PA and vWF are the molecular markers of vascular endothelial cell injury
in rats. (3) PAI-1 and t-PA are more sensitive than vWF in reflecting the endothelial cell injury in
hyperlipemia early metaphase.
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WA 2 TR R R N R TR K CE R,
N Rz T Re R U KR e A I R B O L A
AN EER TN . vWF, PAL #1 t-PA
TEA & B 58 v BT B 02 N R A i A2 B A &
Wy A IS 0L S A S R R G L A R R B
POV =38 S W 2o N i I 1 N = i W R = A |
M358 5 J5 1 2% vWE | PAL Rl t-PA 73 F 45 W 09 %
5L JF BB S ) A, DA FRH — A B LA SO
Rl S P A A B e P A A Ay T AR R
byl R 12 W R R T BRI AR R .

1 HRSH®

1.1 % AARF & WA BT & (200 £20)
g fa B MEPE K BL 60 K (SPF 9%, g [ W g Rk K
FEN W) K K BROPR EIE LU IR BR AR i, 35 N
PEMRFET d 5, ML 6 41(10 H/4]) , B3l
T h R IR X R 3 4L, 4r o 7 JH L8 JA L9 JH MR 5
H(CT 4 .C8 41.C9 4l), 34yl 5 & wiig A 7
HEEHHAX RSB SGAHESH DN T .8 F .

9 JHIVEH 4L (AT 41 A8 4 A9 41) . X M4 F %
R A R R 2E S ) + I E K, B
HEEOK , RBR e dE R, SR (R A R
H4l)# 1 mL/100 g 1A BT & 19 & 7 Lh & JE &
HEH,BRWGEMRE 1R, 8L %S
R 5 g A I L IR 25 g, 2 N R 4
2 g, A M IE 0.8 g, N =% 20 mL,20 mL
i -80, FE I 25 g, B Je HZE K 2 2 100 mL,

1.2 RXBFH*
1.2.1 HFAHK
1.2.1.1 fEiHfiAH% KELL20% 9 $;

W HE 2 mL/100 g g Jis W] 73 56 R I J5 L & K, T 0
B b RS CE L A SF T 1 em Kb ARCY) 1T
T fil K Bl ok #5 2h ab g3 B WL A AT DL A ) Sl ik, DA
5 45 3k B g 2E O A IO, i VR bR AR DL 3. 8% iy
BRERAN 1:9 Hrat, Bl 5 mL LA 3000 r/min & .0
10 min, B 3¢ 53 2% & F - 70°C UK 5 £~ A7 5 [A] )
Iy B ¥ 7 B E 1 B I A .

1.2.1.2  ZFMAFAH & Ak 38 5 B R B,
DL 287 Y AT 8T O M B, 2 B 0 I SOOR I A i
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Bk & Sk I = K 3, T LYY, i 4
Jili 6] 2l ik L & — U1 W, T 3 Bl kR S e 3 30 ik 2
i 8 WL K S 43 50 00 W 3= sh Bk, DLRR B B 9\ 47 BY
TE A us At b, DR AR BT SH B ] 10% W
I R S, M B K, B R GE B R
AW, Uw A Y R, kR
5 wm,

1.2.2 S figm & % % K FH Tl 325 00 S I 9 R
fiH [# % ( total cholesterol , TC ) Fi1 H il = Wg ( trigly -
ceride, TG ) ¥ J& o SR JH Ak 27 0 i 125 00 7 1L ¥ oy %
JE g % B ( high density lipoprotein cholesterol , HDL )
FIA 2% B g 25 H (low density lipoprotein , LDL) ,
1.2.3 vWF,PAI-1 = t-PA ] & Pl ik
T 37 CoKIEfE vk, I ELISA 3 7] & AR 48 i W 3k
TR B INRE (R, B AR PR, AT A
e LR bR AX B DL 2SRk IR AL O & e 4% AL
A o AR T 2 b ol 2R3 50 A R I AR AR S
1.2.4 Z oAk oiinh oy HE # & R
I, 1040543 10 min 3% 100% ,95% ,80% ,
70% ,50% % 15 min &% FE I K H & oK &
2~S5Smin, Fi KK e T, KRR L A
3 min, K W PE 1 min, 1% $5 BRI W 43 4k 20 s, Ui
K PE 1 omin, #i 2K (1% ) 18 ¥ 30 s, Z& 18 Kk
1 min, F£0 % 4 3 min, 5 K o %€ 1 min, 80% ,
95 % H JE KT B K 1 min; 1 KE 100% , — B K
I, T#EW A 15 min, PPER IS R

1.2.5 #HBRABZAN £ E 1E = T O
FkETHRFMPER(ST0.5% 757 ,35%
TN 50 % PN TR A AN ) R 15 ming, I 80 %
W) BEDE L L S B, MW ZE K Kt E,
T 4% Z R Wb E . B AR A BN S, o 3
4 = U E AT A

1.3 %itsam et 2% 4y B ok SPSS11.5
A B 5 BEORE A5 R A ER R T 8+ A i
2 (x xs) Fon, ZHIBEN LR AT R 7 22
43 M (one-way ANOVA ) F1 9 B [t 8 (LSD %),
P<0.05hERAGIFE XL,

2 # R

2.1 KR &g g P AT K EBUIE B I jg
TC &8 K1 ~2 mmol/ L, £ A 21 J¢ &R 1 Jg & T b
fi2 ff, H TG fI LDL 55 iE % % M 41 H % Tk

(P<0.05) , W 7 A i B I AE o 45 B B 241 TC 3
B FIER SR 2 4%, H TG #1 LDL 5 1F % %f I8 41
FLB T (P <0.05) , 3Kk = R I AE 12 W BT o
2.2 FZHEAMREN KR 0F TC 6% a
C7, C8 Il CO 4l KRR IM ¥ TG Z [b] Lk 4%, ¥ KL 4
I (P>0.05), A7, A8 I A9 4 Kk Bl
WOTG ¥ WO & T M N E A R R IR 4
(P<0.01), A7 41 A8 4 K IfL¥E TG & L4
H%EXL(P>0.05),A9 41 K BUMILWE TC W& &
T AT A8 H(P>0.01),

2.3 FHIEAHFE KKK o F TC 69 H R
C7, C8 F1 CO9 4l K B I ¥ TC Z [nl HL 4%, ¥y 4t
H¥E X (P>0.05), A7,A8 F1 A9 £ K Bl ifL
W OTC ¥y oW F E T M N % e Ok IR A
(P<0.01) . [ S o | A& K, 55 Be fa Rk i 5%
AR B TC 2B Fm#aH (P <0.01)
(F1),

2.4 FZHAEAAHM R XK o iF HDL 69 % vh

- 380 ) RL & 20 K BRIV HDL 22 [A] b A8 TE 48 3 2%
BEX(P>0.05), A7 21 (A8 4 K I 75 HDL #
TR N E A R SR 4L (P < 0.01), A9
41K B M HDL 5 4% 38 58 fa) k) M 5% 41 b A 38 e
Gt E X (P >0.05) =54 kIR 37 K B
15 HDL 255 7 W e @, 255 8 J8 (55 9 Ji &
TR, 2EASEREMMESR (P <0.01)
(F1),

2.5 J/EAARAES KR 2F LDL 6% a
SRR S S W N o (17 9 ) Pl T 0 S I - R
FRX(P>0.05), &gk FE % 4K R
i LDL ¥y W 3w T A N % E e ok iR 3R 4
(P<0.01), A7 41 A8 41 K Rl Ifu 7 LDL [t 4& K&
it S0, A9 AR BUIM Y LDL B % & F A7 A
A8 4 (P<0.01) (1),

2.6 ZEEAARAATK R 2R A K @G
F A E W How e Mg A ek IR R 6 KRR I K
vWFR , PAI-1 fl t-PA {95204 K. €7, C8 H1 C9
2l K B 2% vWE, PAT-1 i t-PA {2 0] L%, G
Gt B L (P>0.05), A7 40 (A8 4/l A9 41 K
BRI vWE , PAT-1 Fl t-PA {5 5 3% 58 4a) B M2 55 4
B, At E X (P >0.05) A [ i A & A5
T R W S K B vWF, PAT-1 il t-PA {H Z [A] LE
A, W E ] A AE A, BE AR M R S AR R
I3 R R A W 3 A AN ) AR B R s (R 2)
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F1 FEEARRIESXRMASKFERHZNE(X £5,n =10, mmol/L)
Tab.1 Influences of high fat diet on plasma lipid of rats(x +s,n =10 ,mmol/L)

Iy4R TG TC HDL LDL

C74 0.61 £0.02 1.57 £0.04 0.78 £0.10 0.56 +0.17

AT #H 1.04£0.27 "~ 3.25+0.27* " 1.31+0.19** 1.39+0.18*~

C8 41 0.58 +0.01 1.55 +£0.02 0.75 +0.09 0.55+0.17

A8 4 1.17 £0.17 * =22 3.56 £0.42% * 448 1.17 £0.11 % *22 1.44 £0.22%*

C9 41 0.63 £0.32 1.65+0.13 0.82+0.11 0.56 +0. 15

A9 2.81£0.20" ~LA4 4.11 £0.62% *20AA 0.74 £0.11 1.96 £0.30* 24244

SARRRORT B LU, + o« P <0.01;5 A7 41LL4E, A AP <0.01;5 A8 L%, A AP <0.01

*2 BEMABIRFEIIKRME vWF,PAL-1 71 t-PA K FHEME( X +5,n=10)
Tab.2 Influences of high fat diet on plasma vWF ,PAI-1 and t-PA of rats (x +s,n =10)

e YWF(% ) PAI-1(U/L) 1-PA(U/L)

C7 4 0.133 £0.010 0.347 £0.018 0.994 +0. 047

AT H 0.144 £0.009 * * 0.689 +0.027 * * 0.537 £0.052* *

C8 4 0.134 £0.017 0.349 +0.017 1.00 0. 060

A8 4 0.149 +0.006 * * 0.800 +£0.035* *244 0.267 £0.016 * * 22
C9 21 0.136 +0.014 0.353 +0.013 0.997 0. 133

A9 4 0.175 £0.006 * * 2444 0.931 £0.041 " 2044 0.189 +0.011 * *~~/AA

SRR AR IR A, + P <0.01;5 A7 b, AAP<0.01;5 A8 tL4:, A AP <0.01

2.7 HEAHRRSRKR I IRABY T A SRR DI NP R N |V L R RN (R =11 )

PRI & AR R S Bk N BEOL W P8k (&I 1B, 1A 2B) . A8 41 R B F 8 Bk N i HE Zt
WO SR . AT A A8 N A9 R Sk @ BT M L P B A0 A L v I
P HE Je 0. e ga & UL A 9 B A0 I e ol L, B R OR LW R AN M . MR DT S R L EHE
LR R B SR . T I Ge . R FHEAM (A 1C, K 2C) . A9 4 HE Bt (0. e
W OE O (& LA B 2A) 0 AT HRRE P ILE BEN R, 2R 403 20 IR0 R, 9 B2 40 Jif i
Sk HE B @068 T W R B 9%, Ry I I B B ER DU TR W g . T
SER L MAE N EE R WK, b s Mok W NETEBEECHB (A LD, K 2D) .

1 KEENRK HE £ (HE, x100) , A X415 B:A7 41; C:A8 41; D:A9 4,
Fig.1 Hematoxylin-eosin staining of the aorta of the rats(HE, x100). A ;Control group; B:Group A7; C:Group A8; D:Group A9.
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B2 KEREZKSFMEE( x100), A:XFHELL; B:A7 415 C:A8 41; D:A9 41,

Fig.2 Sudan III staining of the aorta of the rats( x100). A. Control group; B: Group A7; C: Group A8; D:Group A9.
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L4 VA B A0 S 0 B 0 9 S A - UL IR
ORI 5 A N I R L = N A 1
NG VR S A DR AE R I P9 B Y o B M D) i
TE T 0 ORI BE B St W ORI I O A4 0 g B AT
HE R N HAEVEZ B OL T, 0 AR A
4 L A5 2 AT BN R AT 2 b D) R R R
I A AR R A B A R A R R S A AR
FA' o AR ST g b 38 3 A R R R
K TG, TC F1 LDL th Bl 7 A A 72 B /9 7 & , ik
ST R BUAE AR R ILAE , I 280 B R OG BT R
A, R BULE B BT A (A R A 48 7, B
13 B HLAE AT LA B0 AR 4E e 493 45 B o RE
i, X5 0 A M BFFE 45 R — 2

I A B 20 L 53 3 9 22 Bl ) 5 vWE, PAI
A C-PA S50 P B A1 S BE A AR A .
B2 A0 TS A8 13 = Ty RE B A L bR W R A K
AR S LA B O R e B AT B P B 4T FY 2

VW 352 LR A B A1 R P9 B A O A
f# 7 Weibel Palade /)N {4 H iy — i Z R A& 1, E
PR 1o 1 S A N Tl A D S e

PR 2 BB, vWE B BB TR n, o 3 b i vWEF
K5 P R 32 R R OE A 6, S Il A N
ZWME BRI . EALR S, 3 MBI K
S 2% vWE 55 B AT B 38 0 T e, i ) A
20 K B T I8 P4 R 4 45 £ B 0 g B 4, A7
A8 4K RUIM K vWF Z R b A T B i
S T PR RS A 32 M) AT RN A8 41K BB ik N
a7 3 W N i AT A A T e AR T R N
4B 5, vWE BT DLE S R LR AR Y AR AR
Py, AEGF 2 BR P R A L 0 B fE B A i A
% UK

t-PA JE W 527 A 2 B R 4 B B g 22 R
P, N 2R R & G0 B A BV BOTE R , Eh O A N
Y0 B A A BRI o PAT-1 J& 379 A~
PR R B R R PR EE R T, T E R N R A
BN AR  , KFB 4 A A7 F /N AR o UKL R, 2 -
PA (M9 o 24 04 N R 40 B 2 B S, PAT %
B - PA SRS PR AR . Y0 P R A i
1 105 5 T3 A8 B A B, 0-PA & B ZD , [A) ERE O 3R v
PAT-1 a3 i, BB t-PA i PAL-1 0] 80\ o J&
YR A0 M2 B AR R T . AR SR g R R,
2 0 B ] K B t-PA R PAT-1 &5 0 B g 25 51 5
TR K RUIML 3K t-PA R0 PAT-1 5 i 5 AH R 1Y
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Xif BECZH A H A A AR Xt 1 B K R
JIg I S TS 0L o A PN R 4 M5 A B T R R A
HE— 2 A B, B AR s i PR R I A A KL i
HE T, N R B AR A W N B, Of 2% PAL-1
AW ZE TR, o-PA SR W E R M R R
K o-PA FI PAL-1 & & 76 N B2 41 M 722 19 A [ By
B, Bl P R A0 M 5 AR R 0 AR AR AR k. Bt
I 3% t-PA F0 PAT-1 AL AT LAAE I 48 P 2 240 g
A5 05 1 B 3, T LS W] LAAE Sy ) T P R A i
Ty A W B 5540 45 B S 1 8 A o

BORA SIS (1 F Bl KON ROt B R A 4 R SR
B, C7 45w IR 1 kR 3R AT 4R R 3 B ko Bz
£ S A I s e A 2 = 1 = R 1 I 4
vWF,t-PA Fl PAI-1 K FE 2/ & &M 25,
F WY I N B A B BE 04 R T A A A 4
PRI BB FE B B Z R/, kAT N
Bz 4 i Ty RE BE A, X 5 Ah A O Y B R 4 R —
7 R Bk 3 AN AR AT LM O A R
P 0 A O B 35 A, BB B W e A Il A DR BRI A8
BRI EAE B . AT R0 A8 4l K R 3K
vWF Z [0] L8 TE 48 1 2% & 3L, i t-PA Rl PAT-1 U
B R EEMA, S vWF M ke, t-PA Al PAI-1
Al TR M Sl HE RL YO N B 2 R Y

A
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