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[ ABSTRACT)] Aim To investigate the effects of losartan, captopril and combined administration on the atherosclerotic re-

nal vascular disease, so as to discover the antr atherosclerotic mechanism of these two drugs. Methods Serum nitric oxide
(NO), tissue plasminogen activator(t-PA), inhibitor of £ PA and angiotensirr converting enzyme were detected by chemical meth-
od; endothelin (ET) and angiotnesin (©were detected by radioimmunc-assay.  The apoptosis of vascular smooth muscle cells
(VSMC) was determined by cytometry technique; Expression of CD68 protein were detected by immunohistochemical method; the
Results

Losartan alone and combined use with captopril could

expression levels of MMP1 and TIMP1 mRNA were examined by reverse transcriptiorr polymerase chain reaction.
Losartan and captopril had no influence on serum lipid, creatine and BUN.
lower blood pressure significantly. The degree of renal and aortic atherosclerosis had good correlation. ~ Compared with choles-
terol diet group, losartan and combined drug administration group had smaller renal intimal area ratio ( P< 0.05), lower choles-
terol contents in the renal atherosclerotic plaque ( P< 0.05), higher apoptosis percentage of VSMC ( P< 0.01) and lower levels
of the expressions of CD68 protein ( P< 0.05) and MMP1 mRNA.
05) .

enhancing apoptosis of VSMC, improving endothelial function, increasing fibrolysic function and stabilizing atherosclerotic plaque.

Losartan may also elevate serum content of tPA( P< 0.

Conclusions Losartan and captopril can influence the pathogenesis of renal atherosclerosis by lowering blood pressure,
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WHIBT TERD o IEERT ORI R —IE KKK R
43 (renin angiotensin system, RAS) 7E {2t L% P15 WL
27 Y 465 5L BP9 B A R A5 47 L R e i B AR L (et
Bk AL ORI £V 5 e R R 4 R PR - SR A A i
O EME AR E e . Rkt
RAS 1 BH W77 ——I0 % 5 7K 3R 3% AL B 40 ) 77 ( angio-
tensin converting enzyme inhibitor, ACEI) F1IfiL % % 7K
# @1 B! 32 14 BH W7 7 ( angiotensin type 1 receptor
blocker, ARB) F{J N FH ] 345468 BXE I B2 HD 52 0 41 B 34
T RA BRI R E L, A5 SCE S # AL RS Bk
SRR ALY, SR T I R AR R R A 2%
HFwmAnGITEH

1 #RA7EE

1.1 R RENT R34

BHFEZABE R 37T R, ARE 1.8710.23 ke,
HE5 16 A, L6 R, & 31 REALL 4 5 4: IE
FARAE4 A, AUEFEREAS mEEEE 7
AU EEEERR, TRAET LAY QY EA
6 A, AUFmEEEKE+ AV EEH(ZERD K
NERYE, BR 25 myke); FHEFET R, HUE
JEEE R A+ FREFGR(EELRAEF R A,
R 50 mg/ke); BLA A 7T R, 48 LE RE E B
B+ AVHEH(E X 10 mgke) + FHRLEA(HFX 15
mg/kg) , 25417 & 5 B SCHR[ 3] -

1.2 MFFEREN

SEH> 25 R B BUHE fk L, KR K &R vk R
& — @A & (nitric oxide, NO) .4 41 A 4 75 W J& # vE
#(tissue plasminogen activator, tPA) (t-PA 3] 7 ( ti-
ssue plasminogen activator inhibitor, PAI) F7 1 & % 7k
% % 11, B ( angiotensin converting enzyme, ACE) 7k °F,
AT R % ATk U i K % (endothelin, ET) fo
1 & ¥ 5k & (] angiotensin Ang (&) KF,

1.3 ME.BEENEKEHBERER SR EEREL.
5 hik AR E R AN E BT Em AR AN E

16 JB B S BF 4~ 6 mL MR X T 5T AR BE 2 4, 4o
B 7 MR 3 fik, 4T 3 Bk # &, Life Scope 11 /3 1
JE XT3 3 Fk 4k 48 JE (systolic blood pressure,
SBP) . 47 7k /& ( diastolic blood pressure, DBP) 1 -F 3] /&
(mean blood pressure, MBP) .

SeEAH Y, REBRE ek, £BH
Ak, SR EFH KT EEREZHE A L) XU L2
cm HY MR £ 5 fk, £ B A %, BT @F R AT R
fii €., %A 48 AL BB A, Leica QTM-970 & 24 B & 4

WMEAGHATHEEN KW ERF TR & N EE R
(ratio of the area of atherosclerotic plaque to that of inti-
ma, RAAPI) it % .

B MU 3 Bk, R A B R, HE B, BL
Optimas 7% 2 B & 4 17 5% tF 15 B 20 fk A 41 @ B & 42
AT, W& B 3 fkE BE @ AR A 4 B8 A7 AR (internal elas-
tic, IET) @A, RETH AKX H: WEET M=
IET A4 ER- ERER, AEEREFE = A
EA/IET B E A % 100%, € REH &4 2= §K
& AYIET B 48 x 100% .

1.4 'BEhfkHALBEERESENE

BUA MG 2h ik o X R 46 AL B 49 50 mg, 4 FE#
Ak, BT ARG KT REHFERE, 5K &EH*AT
ERAK, R ER A BEE &Y, CHOD-PAP
NeEEEESE, TERER TS RARTHWER
BAE,

1.5 EEhEKSHADRESR A I & 8 B 40 i HE5E &) 2
FUAT RGN

B ko XA 2 em K E E 5 ik, A4
NCHBR AN ERSAEEHAR, T EEET
70% B EEJE, BT 100 H 4 WA 260 B B &
W & 78 4 B JE Woik 48 RV R . Am A PL 10 mg/L T
YE# 0.5 mL( b3 F & £ #7487~ &) # H 30 min.
AT A 7 o Bk V8 B FACScan & 3% X 28 fL (%
BD AE| AR R RBAREE 2% UN, EAE
W ke 2 AN G, RO TR B AT BUBOR, AT S
BB &, MR % J& F Macintosh 650 11 & #l ModiFit %%
P AT BB 2T .

1.6 BOBKHAEBERERE M B KBt

B o Bk BE R AL % A ) CD68 & B Y % % 4L 47
1k 2 4 8, % JFl SABC( Strept Avidin Biotin Complex) 7%,
CD68 # T [& ik ( R 4t, 7% 5 KP1) W B 18 N & #
EYBEAT R NE. HEZXXRBRFEEILS: - (0
M AP + (14 AP %< 25%; + + (2
4) g BEME 28 B3k 26% ~ 50%; + + + (3 4) A PR
WK 51%~ T5%; + + + + (4 2°) A E A KK
> 75% o

FORRIE & & 4 H 4 50 mg, TRIZOL %
RNA #1427 &:( 3 E GIBCO /A &) #14& % RNA, ¥
FuE#IRAHmERN T ENEARAERERBE
E B 1( metrix metal proteinase, MMP1) F1 2 21 A! MMP1
#7447 (tissue inhibitor of metrix metal proteinase 1,
TIMP1) mRNA. S|4 dE £% TB(A%E) FRAF
4 &, MMP1Y: 5°-TCAGTTCGTCCTCACTCCAG-3’,
5 ’-TTGGTCCACCTGTCATCITC-3 >; TMP1™': 5°-
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GCAACTCCAACCTTGTCATC-3", 5°-AGCGTAGGICIT-
GGTGAAGG-3" o ¥ 84 4:94°C30s 55°C 1 min
72°C 1 min, 40 & 3. UL GAPDH X W % &, i+ &
MMP1 2 TIMP1 5 GAPDH # ¥ 4 # "% & £ th (8 16
NEERERE.
1.7 GitERE

HERFLRRAFRS TN ¢ 8, F 355k
o o R BE AR AL AR K M R R B & AR K 44T
PA Ridit 630 1+ & CD68 % 14 2 & & % #+ F ¥ Ridit
B (Ri) #71 95% 7] 15 [X [8](95% CI) , 42 |8 Ri H. % K A

% 1. SAME. MRS AL (v £5)

2 &R

2.1 XILE. M55 BR R e FRF1 B ThEE AU #2 0

SV T RN R G R ) I g LB AN R R R
EE R . % A2 2H 5 v H ] 2H S 0k HE 2 B T
JEI57G AN [RI R FE FARK, B S b AL A & FH 25 40
FEIEE S5 L (P< 0.01, P< 0.05) . &y
A-RFEE A AT 2 & Thm — A AL BKF, B2 IR
FRS B, NN R DhRe A PRI o E [ A 2 20
AR A1 [ BOE V) 7K P300S R 2H I8 3 BRI, 1T &
YOI AT B2 T A R R A T R S K, B
AiEETE(R 1, Table 1) o

Table 1. The changes of pressure, serum data, and other index in five groups (; )

15 i SR (n=4) FHEEA (n=7)  HWHA (n=6)  FIEEFFH (n=7) BEERAH (n=7)
REE EE (mmol/L) 1.54%0.20 33.45%5.99 36. 16 £5. 52 41.02%3.33 40. 41 £9.79
H M =B (mmol/L) 0.72%0. 16 1. 16 0. 93 0.96%1.21 2.01%1.18 0. 56 0. 30
HDLC (mmol/L) 0.73 £0. 05 7.66£1.53 8.16%1.15 8.90%1.07 8.8912.55
LDLC (mmol/L) 0.20%0. 10 12.36 £2. 86 12.90 £2. 34 14. 86 £0. 71 15.03 £3. 31
A AL (¢/L) 0. 04 £0. 02 0. 14 £0. 05 0. 14 £0. 07 0. 18 £0. 04 0. 18 0. 07
# MR 2 H B100 (g/L) 0. 13 £0. 02 0. 84 £0. 25 0. 96 0. 04 1. 13 £0. 30 1.18 0. 53
WLEF (Pmol/1) 8.7%1.5 7.9%3.1 9.7%2.3 7.1%0.4 11.3%3.5
JREZR (U/L) 292 %10 202 *67 207 £52 21072 236 +53
P Z (ng/L) 79 +11° 179 £79 84 520 85 +37" 69 55"

— &A% (Umol/L) 65 19" 18£13 69 £39* 109 t43° 101 +51°
PA (IU/L) 402 68" 306 £58 390 £27¢ 360 60 324 89
PAI (IU/L) 57 45 56 £52 50 £55 53 £53 60 £59
MEZRHKE ® (ng/l) 39123 3318 96 £35" 36118 56 £20
ACE (U) 51£8 55 %11 62 E11 20 £14° 27 +14°
k4 & (mm He) 757 8216 47 14° 71%13 52 24
FkEF KK (mm He) 9218 41%13 12%14° 32118 18 +26
FKFHE (mm He) 55 %6 5511 27 £14° 4616 31325

a: P< 0.05, b: P< 0.01, 5 HH [ A4 b 8%

2.2 X EFNEKFNE BRI T I/ER &8
*M

KD AN A IR 24 41 B ik e [ i S s A Y
JELTI AR o A 3R 458 v O ] 5 4 4 3 PR A (3R 2, Table
2), BB AREEN S (B 1, Figure 1), %]
240 3 B ok ol A T 1 5 A T AR R 35 0D, BABR A AR
T Bl . BNk RAAPL 55 50 ik Py JE T AR
A RN ELH K RECN r= 0.59, P< 0.001.
2.3 EFIRANEREETE B HAFA T RSN

K 3(Table 3) 3K B w1 RH [ BE AR £ AT 45 G
TE LA 1R) 43 2R 4r AT HA(G-M i+ S 1) 5 1k,
TSR0 HH AT 3 5 I R e Ak, I 25 (R 1R 3 B 1) VSMC

T (SEEEEEALE, P< 0.01), {H BT 4111
B R A S bR 22 KK, LRS- 2 2% R=o
2.4 MN5EBCRHEELFTREMEE XWIERN
Al

G e LR A I R B, IE 8 o B2 R WL e e
BH P (A 35 €0 0L, e L ] e 20 T DU K 8 M R 2
035 £ [ BH P 200 A, B P SR =) PR TV R A A Y,
5 MR 2 4HBH P 0 A AR VR, R IA 55 W AR, %
Y CD68 FHMERIE X b 45 N X = 16. 1354, P=
0. 0086, = IH[FEEE 4L MMP1 A1 TIMP1 2 0t HE 40
EERM(P< 0.05), 3 MRZH MMP1 KIEKFH
WE > (K 2 F1E 2, Table 2 and Figure 2) o
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*2 HESFKBERESE REREE . EDEHRRERSABEARESERERERR | MAANERERERR 1

14 mRNA FRIEHIELER (x L)

Tabel 2. The changes of cholesteral contents, stenosisc degrees, aortic RAAPI, MMPI and TIMP1 mRNA expressions of renal arter-

ies in 5 groups (x *s)

2 4l(n) JHE RS NBRERSER(%) THREBSER(%) RAAPI(%) MMP1 mRNA  TIMP1 mRNA
KFEH (4) 0.68 0. 21" 0%0° 100 +0° 00 0.55%0.23*  0.75%0. 12°
I REE B (7) 5.12%1.87 50.7%34.5 49.3%34.5 83.5%18.5 2.72%0. 81 1. 66 +0. 49
SIPHAL (6) 2.56%1.68° 5.419.6 94.6%9. 6 59.6£17.4°  1.59%0.61° 1. 80 0. 57
RIEFA (7) 3.86%2.35 32.2%35.3 67.8%35.3 60.3F17.7%  1.49%0. 54" 1.55 0. 62
BeE i (7) 1. 87 %0. 84" 9.8 £10.3° 90. 2 £10. 3° 32.8324.9"  1.21%0. 4" 1. 54 £0. 56

a: P< 0.05, b: P< 0.01, 5 HE B4 HE,

I EEBEFHIETEHRSHE B, x20) A:XH
H; B: WIAFEEA; C: REWFMA; D KERAH.

Figure 1. Cross section of renal arteries in 5 groups

% 3. SAME TR MMLEERHFH TR« 1)
Table 3. Proliferation cycle and apoptosis ratio of VSMC in 5
groups(x *s)

g # (n) GoGi(%)  GrM+ S(%)  HTH(%)
XTHEAL (4) 65.2120.4 11.613.5 54.2129.8
EIEEREA (7)) 34.8120.4  66.9%16.5 19.2%7.8
AbHA (6) 13.413.8  33.1%16.5 78.3%11.2
RICEFIA (7)) 50.4F30.5 26.4F6.1° 21.7%11.2
BeAMRZ4 (7)) 49.6130.5  45.8129.8 24.1%5.9*

a: P< 0.05, S5mfHE R .
M+ S: H5E 2 # .4 HIAA A R .

Go-Gy: B IEHARIIEEE 1 #; G-

A B C 1] i
1 W 2 ] i 2 3 1 " 2 3 | M s 3 1 ] d 3

F2 FHEEREELE 1 MELBERTEEELE 1 {154 mRNA RAEXE R
L HE R &R E O 1; 2: AU R & )8 5 O 1 #0614; 3: GAPDH; M: Marker.

D: RAEEAA; E: BRE M4,
Figure 2. MMPI and TIMP1 mRNA exprssions in 5 groups
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B K S R R Ak s e — e ol T B BB R
fisf A A 9 28 T 0 B OBk 28 1 51 1 — R A I PR
MR, RIS R & IR E RS, &

A: SHHRAL, B: mHEEEAL; ¢ &ibiHl,

2] LR IR o A OB ET A 24K
1 S b DA B I B, D S T Bl ik ARVD
BRI, i e B, BT AR e, T e L A
G BNk H B KRR A A H BILAN [ B 1 2
KA, f ™ A AR L TL 91.2% » EEXTIRA
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bt e FE [ 2 4H A B 2 1 o - v A T e
E, TR TR A A SR AR, 5K
B B ik ks A AL T R A2 IR 2B FE A [H] o Gross
21 3t 609 44 AT 58 Lo BB BEAT T B S kG R
i, K 152 NB BBk (REZR 25%) , 1 201
2T R B kB R, AN 9 N B Bk, w5
SE IR, AT FR BT 1) B Bh kP A iR 2R 3 32
TR A AT R LS R MR, £3)
JhkFR ' B Jok o A A A AR AR BE B DA R (r= 0. 59,
P< 0.001) »

ESRILTE I PR 2= A2 1B 8 IR 2] ARVD fif) #H 2
PE, SW T IR R A TR KR, (B TR
T I BE ML PR IR 36 1R 20, ARVD HIIE T LA NIE
ST ZG W6 7 WA 7 . Bl I PR R 56 3% B, Xt
ARVD HBEATE BNIKBIEA RS HAEAN AR I A R
RO R AVE ThRE, TR Giltir iz £, hum
ML At YT 20 BT =] DT AR SE 259036 7 #2246 75 1), 1X
—iRIG 45 B R B 25 WVA JT A ARVD g E BT,
ARVD 45 ThRE 52 B3 0 = i K BB # AR B &
—I & K5k R RGOS, B 7R R B R A
ACEI f1 ARB A MK FI/EF . SCHR[ 8] i1 S Ul
Dhae's B H B IAT B3 KN NSIE AR JE, I ARB 1]
A R 22 A b BRI L T AS B2 S T BB . ACET F
ARB 5t 3 3 ik A0 e R 20 Bk FERE AL VR T AR A 2
BRZRIE, (HHXT S 30 s #3055 22 A 5 (1T
TiAEH Mok WHRIE . ABF TR E Bk ARVD #13h4)

B 25 T &P AR R AT 4T 10, KILA
VORI R A R @ I OR3P Rz TR 40 ) O A S o
JULZ0 PR 384 5 1 i 0L P i LA R ) O L BB 41V R
i AN AR E W PR B SR AR R RE 52 5 Bl ks A
itk B, IF 5 R /N A& ACEL A1 ARB BX & H
2510 JE U, FOT AR TR — M 2, A ] §E,
ARVD FII R TR ¥6 7 1R 4L T — 8 R AR 5
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