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Effects of valsartan on aortic endothelial cells and plasma endothelial lipase

levels of atherosclerosis rat model
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[ Abstract)Objective ; To investigate the effect of angiotensin II receptor blocker on atherosclerosis aortic endothelial cells through
treating atherosclerotic rats with ARB. Methods ; Totally 30 Wistar rats were randomly divided into 3 groups: model group,experiment
group and control group with 10 rats in each group. Atherosclerosis rat model was established in model group by feeding high fat diet.
Valsartan intervention was added in experiment group. After eight weeks,nitric oxide (NO),endothelin (ET) , cytochrome—c (Cyt—c)
and plasma endothelial lipase (EL) levels of aortic endothelial cells were compared. Results ; At the end of the experiment, HE stain—
ing of model group showed obvious plaque formation with a large amount of lipid infiltration. Immunohistochemical staining of Cyc—c
showed that the positive rate of apoptosis of endothelial cells were higher in model group(36.85 +12.45) than in control group(0.81 +
0.11) and experimental group(13.85 +6.41)(P=0.000). The positive rate of apoptosis of smooth muscle cells was higher than in model
group (9.65 +2.62) than in control group (0.06 +0.01) (P=0.000),but did not statistically different from that of experimental group
(7.85 £ 1.34) (P=0.058). Total cholesterol (TC) and low—density lipoprotein cholesterol (LDL.—C) levels in model group and experi—
mental group were increased significantly ,however,did not statistically different those in control group (P=0.000). There was statisti—
cally significant difference in TC and LDL-C between model group and experimental group(P=0.000,P=0.002). There was statistically
significant difference in ET-1,NO,EL between model group,experimental group and control group (P=0.000). There was statistically
significant difference in ET-1,NO,EL between model group and experimental group(P=0.017,0.008,0.000). Conclusion :Valsarta can

protect function of endothelial cells during cell injury period. For patients with early atherosclerosis, Valsarta could protect the integri—

ty of cells,reduce the apoptosis, playing a significant role in the
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prevention and treatment of disease.
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filt, FCHLTH Ry B AR BEERAE R SR AR, BB
FEAR A S ak E I 32 PR BT 57 (angiotensin 11
receptor blocker, ARB) EAG HLEk I T30 kb fk T2
EBESAIEN . 1B ARB 252 5N L4 hhe, 1
il 3 B0 ok P R 20 B 4 0 JC A A e i . ASBESE LA
A5V D YA A 5] 308 3ok 6T B Jok o R s AR ABE AR R BN B 3R
(endothelin, ET) 1 IfiL 3% N Kz Bg 5 B (endothelia li—
pase, EL) ZK-F-A9 %2 , 4341 ARB XA BN B2 4 A
FPWER SEMERT ARB FARAS RO i A R LR Y
HLERA LI I 25100 2

1 #ERERHZE

1.1 BAZS

TERE Wistar HEMECER 30 MRS /R 180~220 ¢,
SRR BT B (200 +20) g (TPRMGE B SIER B G 1S
SCXK2012-0014) 4G 4AR B BEHLS> R 3 41, B4 10 H, ¥4
FTREES . X IRLL LI IR R AR 4] S
MR FR NSRBI 81.3% KRR+ 109058 I +4% 11 4 +4%
JIE [P 15 +0. 5% I FR B +0.2% PR L G S M IE |, SIZ U6 41 AE A AR 44
SR L Inasvb I (5 2= R s v, 45 20110654) W B b3
BEH TR FIEAE IR 10 me/kg MRFTERHA [FIHS AR, S
B IR RIZH 25 T — IR P IE s T S 422 2% D3 45 7 TU/kg LA
ME—H 375 S Bk 05 RISk B BEHE B, X B4 45 T IR A
FRERAEST
12 #ml iR

W SEFF LA T AT 45 FUR X AT sh AT O3 4%
Fe bl g, LA 2h Bkl i F A S R B, I #E4T 13K EL
ET Ffl—% L& (nitric oxide, NO) KM %E .

BT EDTA HLEEE 4,3 000 r/min 2.0 10 min, ICE b5 W
5 EP AT, 20 COUFRRM , LARRIHE 528 T i (ELISA ) A
Wil L 7K R e o B A 0 BR S wl B4t ) | e
VR BHERAE
122 Pk LA TIRek il LR SE 8 JH R AbER
SR, B3 2 SIS TR 553304 T e i o
ET (a7 & A st i A4 TR BRA RIS AL ) | TSR S
PR NO (U & RIS A 0 TR A B R AL ) 4%
VLA, HASH DL 109%H PEH BERE 2 HE Y (0, G
AR 5 K R 32 3 oS AR TL K AL 2R ¢ (ceytochrome,
Cyt—c) K-,
1.3 @it ot

ARMFFTEE R i SPSSS 17.0 AL AT 8T . B Li3s
B+ b2 (xo£5) TBAIR YR EARMER S, 3 A
BRI BR 2 7 220, A AL W LE 5%, o LSD—
K56 38 WL AR T RIS 2 AN s R TR b, 5 1
ITRUSEE T RESEIYT SRS U TR R 3y 2 - T 40 #r
TP HTACE A MR R W7 5 SR T4 R K3k o=
0.05,

2.1 FWATATFS A 3 A& deirbix
3AKRRMRBTRS 5 THARTORS T3 1, Z90RHY
SRIT TS 2 YOWIN i, 25 R ) — SRR AR YT e KT AN
Fiin A5 A2 IR R, 16 AT BB 3297 WA 29, HeR F 5
R T7 25 -5 22500, X B AR Y7 RSP A PR 2
ACBR DA IE B 7 S 7 i 7K T () 2 B 2 S A R
GEit a5 A HE bR A U T 2250 0T 3R B L (P<0.05)
PRSI IE A 2 UM 5 3 20 K BT A AL ) AP b 22
SRS L (P >0.05) AR ZHREAIL, AT LY T3

121 I3 BL KPR sems 8 J& 5 fi L sh bk, 8 JE i, AR A A o e 1 o T S B R g e AR 2H RN S 56 41
F1 FHRIAXREBREN (xs)
Tab.1 Changes in indexes of three groups after the intervention(x +s )
il i (g) TC (mmol/l) LDL~C (mmoll) HR (¥ /min ) 1% (mmHg)
TRYFH TR TRYFHT R T bividat TRYFH TR TRYTH TR
AN HRAL 20146 £18.00 241.71+26.09  2.62+0.23 2.70+0.42 122045 125+042 4498+1397  4512+1098  101.19+£1554  103.88 +26.33
B. fiAI4 19636 +16.08 34538 +37.09  2.49+0.57 1647 £0.81 151058 11.00+0.41 45921601 4398+1490  10243+19.84  109.76 +32.28
C. A 207.67+2093 28345+4121  2.82+0.57 15.89+£0.37 146+0.52 10.18£0.23 45891801  4503+17.03  103.56+21.58  106.89 +17.19
BIK)i% - W 25047 (F,P)
FiEG 0.94,0.402 21.74,0.000 1.18,0.322  1878.48,0.000  0.87,0429  2199.19,0.000  0.01,0.989 0.02,0.981 0.04,0.963 0.13,0.881
Y=Y 58.80,0.000 28.95,0.000 54.32,0.000 50.35,0.000 20.74,0.000
KOEJR 0T - 80.97,0.000 - 3812.57,0.000 - 5947.84,0.000 - 0.11,0.893 - 0.16,0.850
BIFRZE AL -LSD 3% (1SD-t,P)
Avs. B - 7.10,0.000 - 54.35,0.000 - 56.86,0.000 - 0.28,0.780 - 0.41,0.686
Avs.C - 2.02,0.053 - 50.97,0.000 - 52.16,0.000 - 0.12,0.907 - 0.07,0.941
Bvs.C - 5.08,0.000 - 3.38,0.002 - 4.70,0.000 - 0.16,0.870 - 0.33,0.742
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(P<0.05) ; #0240 115 46 20 5 JIH B (total cholesterol, TC) il
% %% 18 5 1 - BH [# 1 (low —density lipoprotein cholesterol ,
LDL-C) B i 34 1 , 5 5% R A bE 25 5 LA Gei T 22 L (P<
0.05) ARV FSLIR 2 AH LY, 22 Rt A ST 2 L (P<0.05) 5
R I % 3 22 [BIAH b, 22 5 0F TR Ge it 248 L (P>0.05)
LT TG 22 F TG L (P>0.05) L 1,
2.2 TR 8 Bl KR £ 3 ks A H L

Xif BRZH = SO EE T N B A e 4 I s MR 4y
SR HE L P R A MR 2L B, PN BB JEL O LB O
A RN TR AN TORR , v 40 | R B 1) P 2R
PN R TI) 5 S5 L BE SR AT T 1P T AR A /N AR
WK 1,

B. BiHU4 C. SE56 2
B 1 3AKREIFREND (HE $,100x )
Fig.1 Pathological changes in rat aorta in three groups

( HE staining, 100 x )

A XHRZH

23 FHUE 3 KR NO ET-1 4= EL /K- pbdk

3 ZKE NO ET-1 F1 EL KPR RT3 2, Lt E
T 25013 AMRIRI 3 MR L 2R IA G EE L,
ATV BDRS A0 LA, LA A 260 4 0 S 50 A KRR
NO ., ET-1 EL 55X} fEZ1AR [ 25 S 384 G it 22 2 X (P<0.05) ,
SRR A EL , 2502 NO AKSF- TR ET-1 EL KRR, 2%
FHAGI A E XL (P<0.05), I 2,

x2 FHFEIAKRNOET-1FELKFEE (x+s)
Tab.2 Comparison of NO,ET-1 and EL levels in three groups

after the intervention (x +s )

ik

215 () NO(pmol/l)  ET-1(pg/ml) EL(ng/ml)
n

AKHIRZL 10 81.25+11.26 48.07+16.95 330.15+28.95
B.AI4] 10 51.36+10.68 92.56+26.25 399.85+18.84
C.oEIR4 10 66.15+16.52 66.51 =15.85 353.65+24.86
BAKIES(F,P)  13.29,0.000 12.10,0.000  21.14,0.000
ZEWE: Bvs. A 5.16,0.000  4.90,0.000 6.37,0.000
LSD-t,P Cvs. A 2.61,0.015  2.04,0.051 2.07,0.048

Cvs.B  255,0017  2.86,0.008 4.30,0.000

2.4 EFHRNE ML Cyl—c Fo g LLAL 3 & W % 2a i, T 7B L
2 o P B

3 AL T BBk S B2 A Cyt—c Ga38 4 A Yot P J2 400
JiL P2 LA M BE P R ORI T 36 3, IR R R T 2503 #T
2 NMEBR 3 MR LA A Fotr 2 . A5G 2 5t
S 00 VO 1 L ) b - %o 2L AT A P T AL B S A (e
BORZH AR B ORI B 2 | S0 20 0k 22 T B ELIV] &g /T

UL RETR 2 RN 2 S0 21 PN 7 200 B ATV S0 e B 4 23 v 1%
I8, 2% F BA G755 L (P<0.05) ; SEU62H N Bz 41 ff PR vk =5
T XFHE (P<0.05) , ESF- 35 LA M PH A 2R S BRI 4 22 % o4t
FEER X (P>0.05), FEULEE 3 A 2,

#3 EEEkA YR Cyt-c REANLERN M.
EiRAAAPRTER (%)
Tab.3 Positive rate of endothelial cells and smooth muscle cells
in aortic endothelial cell Cyt—c by immunohistochemical
staining ( %)

215 % (n) A B2 2 - LA
AR 10 0.81£0.11 0.06 +0.01
BbEAUL] 10 36.85 + 12.45 9.65 £2.62
C:SEHe 20 10 13.85 + 6.41 7.85+1.34

BAKELHE F P 50.76,0.000 88.98,0.000
ZHEWE:1LSD-,P  Bvs. A 9.95,0.000 12.54,0.000
Cvs. A 3.60,0.001 10.22,0.000

Cvs. B 6.35,0.000 2.32,0.028

AL X HRZL

B. B2

C. 582

2 BAXREFNRKMEYM Cyt-c FEANL
(eNOS #,100% )
Fig.2 Immunohistochemistry of aortic endothelial cells Cyt—c in
three groups ( eNOS #&,100 x )
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M A B2 BAT AR B RS MU P i 1) 2
AEM, T LAZ 5 AR ER | %0 1L 78 ) R B2 213 15 4
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R AR 107 EL AT AR 1 468 A ke 1 1 1L
EE ARSI . 2T CAER9, LDL-C Fjjf
B TC J2sh Ik ok R A0 R A e Ji i i v B ST f
PRUER, B A W 200 L 2 78 S Y R 200 L | PN g 4 i 446
VIEW T 1/l e o SV - (B e G S T R
eGSR, N B2 AR Al A N IR DT AR T
Ang I1 A DIAE 3E LDL ) S AL MBI, AT 1K f
AR B G 3 1 (ox—LDL) , 11 5 71l 4 ox~LDL
HA W AT, ) J e 20 ) P 2 B
WRAREEEARAS , il AR TR K AR 5 TR TC L RA
AMIRENE, BENS ST SR R AR MY T, BT A
B ARIZH TC A1 LDL 7K B 3y, WA R i S7.
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B, A X6 B ok AR A IR 7 VR FH T AN A2
il AR TC A1 LDL SE8E,

ET-1 F1 NO J2 I N B2 77 26 1Y B 4 1l 48 AN
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Y Ang IT 095 B%, P25 4 A5 8 282 , 175 7 P9 K2 4
PRLSEFE A48 i REL 7 &5 1 NO HAA & il 48 | %
I AR, & Rl A ] N B 20 A 2 1o 1 40 sl rh
PERL 20 LR BEE, A N B2 20 M Ang [T AT ET B3z 2]
FWE, FESh ko FERE AL R R NO A BN BE TR,
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Alfig S Ca M PRI OC , WA BFFEINAT, Cyt—c
AT A8 55 40 0 T (%) OCHR i Caspases £77F AH G HE
Cyt—c AJLLY Caspases9 Z5BIE A T- 5, Wik
Caspase-3.6.7 55, I A shAT- IR [ N, AT LA
Cyt—c ARFFE B AR, S B4 s P B2 40 0 P4/
Mo SR &I, FER G2 | R B P K i A AT AL
1 Y B 1A 23 B S ARG TR AR 2 2 T R G K
S A I 7D 35 8% 2 S Ik Ak K BRI R 1) e
1, B/ AR RT3 B %) P R 40 0 1451, R4
SN Re B A TRIPER

ELJE RN B 58 R, 2 5 A RE A B 9
J& HDL A [ B A DA DA 02 A B e 4 BHA
R EL KRG AEAE R B LA Sk oks HE A AL Y
KA AWFREE R BN BRUR R 33k EL KT+
&, AP HRYT R EL KRR, E— 2P 50 E T 40
a2 E N =8 S IR IR N R N O O R e S R
H RS 2 IR UG i R BRI il A
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