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Effect of Losartan and Enalapril on Frbrinolytic Function of L-N-Nitro- Arginine- induced

Hypertensive Rats

TIAN Hong-Sen, DING Werr Hui, PENG Xu, WANG Xiao-Hong, and TANG Chao Shu
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Activators, Tissue;  Plasminogen Activator Inhibitor 1

ABSTRACT Aim To investigate the role of renimr angiotensin system ( RAS) in the cause of fibrinolytic dysfunction.
Methods 28 male Wistar rats were randomly divided into four groups: 1-NNA group: Wistar rats wre administered by intraperi-
noneol injection of I-NNA (15 mg/kg everyday) to induce hypertensive model for 5 weeks; Losartan group and Enalapril group:
the hypertensvie model were induced as I-NNA group, and treated with losartan ( 10 mg/kg everyday) or enalapril ( 10 mg/kg ev-
eryday) by gavage from second to fifth week; 4) Control group: treated with normal saline and tap water instead of I-NNA and
losartan or enalapril in the same procedure. The activity changes of PAF 1 and tPA both in plasma and i isolated vessls incubation
were mearsured by spectrophotometric assay. Results  Significant fibrinolytic dysfunction was found in the [-NNA rats, and
this dysfunction was markedly improved by the treatment with losartan or enalapril; Compared with the control group, the ability of
PAF1 release in isolated vessels of [-NNA rats was significantly increased ( P < 0.01). In the losartarr and enalapriltreated
group, the baseline levels and thrombirr induced release of PAF1 in isolated vessels were reduced by 19%-46% and 25%-50%
respectively ( P< 0.05), and there is no statistical difference between the two treatment groups. When induced by 10. 0 kIU/L
thrombin, the tPA release in isolated vessels of L-NNA rats were 32% lower than that of controls ( P< 0.05), and this decline
was not improved by the treatment with losartan and enalapril. Conclusions The regulation of RAS on fibrinolysis system is

to accelerate the release of PAF 1, which is mediated by Angiotensin (£}
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e ML )k 54 A B A A0 JUTLARE B 6 0 I 92
T3 FAF B IL- 2T 7 2R 48 D RE F AL, T UM 21 &
Groe AL E LI 1 IX SRR R AR R R
FUE" o AR RN N E F- M E 9K R R S (renimr
angiotensin system, RAS) 7E£F¥ £ 48 ¥ 79 o E G i
MR HER- MERKERGRTTERS
FIBLE] E AT MR S B . AR — R RS
FRI 77 22 e 22 k5 & BR (1-N-Nitro- Arginine, 1-NNA)
FHFRR R & M ERY s nERKER
( angiotensin Ang S R R N E R R
(losartan) A L 5% 7K 3 % 0 Bl 400 1 70) 4 08 2% 41
T, AP 5T D SE AR o0 e ML K BRI A
ZH 2N 7Y 21 75 1 5 B35 WD) (tissue type plasminogen acti-
vator, tPA) S H A 55F 1( plasminogen activator inhibi-
tor- 1, PAF1) fRI54, AFRIT RAS E4F A ThRE X ELH
IR 2

1 MRERFE

.1 #§

ZHE A E A A B (L-NNA) Fo t m BE 9 B *
Sigma /], 8,70 38 Fo (R AR L F| b Bk 9 &R B R 6,
PAF1 FtPA EMNM E XA &d L EERAZL T
mEERE.

1.2 SihEERHE

¥ 28 HAKE 150 ~ 170 g # M Wistar A F KA
a4k 44H. L-NNA 4: % H% [-NNA 15 mg/ke, &
WK R E AT, 45 A, b 7 & ok & & i JEAE
A FELARLERA 2L EE, EH 1%, 4
4F. GRVHEH: & i JEAE R %] % E L-NNA 4 A
W THE2AREHLEYHE 10mg/kg EE, 44
J o R ARG A & i E A #] & B -NNA 42 Fr
R, TE2EAREHAKRMER 10mg/keg EE, E4&
4R, XNEBH:- %41l ABLAKBEEES, FH2
K, ZES5HE, TE2LARSERK 2L #E, &H
1R, 44 A,

1.3 IMEOEROIEHNE

FES5EK, MARBP-1 B AR MLEW (FH
REEFRFARFTHE) ML AKXREKER
NF, M E R E E T 8:00 ~ 9:000 UANEEE
(mg)/RE (o) LIEERTOIEHK.

1.4 BikmEmEs"

K2R B b Z 4 40~ 60 me/kg BE FEVE AT R BE A
S, B OBk i & B, BRI E B Bk, 3R 2 mm &
H.WREF2R4G, 2R ETAE2H40.5.2.07

10. 0 kIU/L % 7[5 % & %% i B8 79 1 mL 1640 3% 7= %
H,95%0,5%C0, 1af 3T CEHBE 4h, k&L
TR, M & KA tPA o PAFRL G
1.5 [MRFAMMERE KT AR EZEIHINHIFT-
1 AR LR B AR B SR R YE N E

FSAXREARBE E3 kB i # 1. 8 mL v
A4 0.2 mL 0. 13 mmol/L. #y 1 # B& £/ 911 4% & +, iR
EREH LB MK, 4 %5 E-70 Ck K7, N
5 PAF1 & Mk B9 M1 AT AU & (R BB L iR BR 1L B
B BT PA VEE BN B IS B R F R ATR
o B & &Y E N E PAF1 Fu (PA E M, %R A
VAR ERE S L, FFENTFAFEEE N R
BEATAR, SR A Im N\ & & JR 41 - £F V5 B )7 o fm 3
#, 37 ‘CAA 180 min J& 4 1k K57, Kz F BIO-RAD #
B AT (X AE 405 nm 3% K T E &L R A EE, RIE
Ao ol 4 B B V3 A7 AZ 3T B PAF1 Fo tPA JE
1.6 SitFLIE

SRR v s FT, WA FELNAAR g
BRIES T FAHE,

2 £ R

2.1 SCEAKARL R xS IE K R LE RS20

VD HE AR TS 387 ) 0 KRR If s B g e G R 1
(Table 1) li7~. 55X REH B PIAH LG, L-NNA K & I
JEFF T 47% (P < 0.01), DRJEE 12% (P<
0.01) , CLILIEXR, LIBEIEIN 25% (P< 0.01) ; |Ib
TERAA TR 37 1) i B B e s B ) v L g, 5 L
NNA ZHECER, I 7370 B4R 18% 1 19% P< 0.01),
DR HIBEER 7% 1 8% (P< 0.01), LoHEH0 5 7 %
fi& 13% 1 16% (P< 0.01) .

F 1 SICHEMRARE RIS M E AR M E. O R
AR

Table 1.  Effect of losartan and enalapril on heart rate, blood
pressure and heart index of I-NNA rats (; *s, n=7).

Blood pressure Heart rate
Groups Heart index
(mm Hg) ( beats/min)
Control 112 %7 396 *16 3. 14 %0. 13
L-NNA 165 +9* 348 +20° 3.94 10.21°
Losartan 136 £6° 371 £15° 3.42%0.17"
Enalapril 133 £7° 377 x16° 3.32%0. 15"

b: P< 0.01, ¢: P< 0.05,

a: P< 0.01, compared with control group;

compared with L-NNA group.
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Uk 2 (Table 2) Fi7n. 5% BZH AR LE, I-NNA KB
3% PAF1 35 PERE N 50% (P< 0.01), tPA 35 M5
ik 34% (P< 0.01), PAF1 5 tPA FILLE T & 127%
(P< 0.01); S0 $HFIAR HS A1) T 2 7T 0] I8 o 3
I-NNA KRB IhEE, 5 I-NNA AL, PAF1 35
PE BIRAR 23% F1 25% (P< 0.01), tPA W& 53
BN 229% A129% (P< 0.01), PAF1/tPA FLAE 2> 51 B
1% 37% 1 40% ( P< 0.01) .

F2. SUMBFKARE FIX S M E KR 03R4 A8 R HUE
WHNEIFE 1 AR B A AERR MR RR.

Table 2.  Effect of losartan and enalapril on plasma PAF 1 and
tPA activity of I-NNA rats (x L5, n= 7).
PAF1 activity tPA activity Ratio of
Groups
(kAU/L) (kIU/L) PAF1 and tPA
Control 5.83%1.02 1.20%0. 16 4.87%0.52
I-NNA 8.72%1. 38" 0.79+0.12*  11.06 *1.32°
Losartan 6.71+1.22" 0.96+0.13°  6.96%1.06"
Enalapril 6.58+1.18" 1.02%0.14°  6.65£0. 90"

a: P< 0.01, compared with control group; b: P< 0.01, ¢: P< 0.05,

compared with L-NNA group.

3. SLIDIEFOARIDES R A L A BRI A R A R B R E B 1 BB
Table 3. Effect of losartan and enalapril on PAF | release in isolated vessels of 1-NNA rats (; ).
Concentration of thrombin (kIU/L)
Groups n
0 0.5 2.0 10. 0

Control 7 1.03£0. 19 1.31%£0.33 2.10%0. 55 1. 62 %0. 46
1-NNA 7 1. 55 X0. 25" 2.96 0. 75¢ 4.85%1.21° 3.92 %1, 10°
Losartan 7 1.26 0. 20 2.04 0. 55° 3. 02 X0. 76° 2. 12 +0. 61°
Enalapril 7 1.17 0. 34" 1. 85 0. 51° 2. 87 0. 66° 1. 96 0. 49°

Vessels are incubated in conditional medium with absence of thrombin, 0.5, 2.0 or 10. 0 kIU/L thrombin for 4 hours; a: P< 0. 01, compared with control

group; b: P< 0.05, ¢: P< 0.01, compared with L-NNA group.

&4 SULBRRAREFIX S MLE KR IS 4 AR B A SR AEDRIS 0.
Table 4. Effectof losartan and enalapril on tPA release in isolated vessels of I- NNA rats (; *s, x10 IU/L).
Concentration of thrombin ( kIU/L)
Groups n
0 0.5 2.0 10.0

Control 7 8.2%1.3 8.8X1.5 12.1%2.6 17.8%3.2
L-NNA 7 6.8%1.4 7.0%1.3 9.0%2.2 2.1%2.7°
Losartan 7 7.2%1.4 7.6%1.2 9.812.1 13.8%2.6
Enalapril 7 7.7%1.2 7.8%1.3 10.3*1.8 14.312.7

Vessels are incubulated in conditional medium with absence of thrombin ,

group.

2.3 SCEFNGR AR F xS 0 KRR B A AR AT
TAEE R EOE N E T 1 RN AR A ER IR R
Epp=Al

77 e R R (L-NNA) K BRI %5 05 & Wi PAF
1S PR R K PO BB 4H & 51% (P< 0.01); 45
0.5.2. 0~ 10. 0 kIU/L %57~ [B] ¥ 5 5% i Ffg o) 4 T, 1
NNA & 5L 08 7 VLA PAT 1 3% 143 59 LL ot R 4 sy
126% 131% 1 142% (P < 0. 01) ; S0 H 4K B
FIF T3 AT 4] L-NNA K B0 ik B A i PAFL, 5
L-NNA A LG, SPH T FfE L-NNA KR LE W 5

0.5, 2.0 or 10. 0 kIU/L thrombin for 4 hours. a: P< 0.05, compared with control

T PAT 1 (1) 7K S B A [ A 5 6 I g ) 75 =5 (1)
I B A %, 43 IR 19% 31% 38% F1 46% ( P <
0. 01) , 777 A& B 387 1) 5 DU 45 3 7 Sl YR AER 25% +38%
41% F150% (P< 0.01) o A&FAREFIFIE VD H B FhT
iz 8] JC 5 22 573K 3, Table 3) »
2.4 SUPIBFNMRARE FI Xt A BERE B R B R IME
& B R B A AR R BRI S

2 TR FEAS S R (L-NNA) K 5 I 05 B W) PA
T P 2 it K P At PR 17% , 5 % R 2 AR EE,
25 0.5.2.0 1 10. 0 KIU/L % I 5 ) St «PA. vl 12k ik



150

ISSN 1007-3949 Chin J Arterioscler, Vol 8, No 2

1, 70 B L IR ZHAR 209% (P> 0.05).25% (P> 0.
05) F132% (P< 0.05); 5 1-NNA Zltb%%, &ibHEA
MIBE R = THZE 1) 108 0% 8 VR (PA V5 R BOER A T
&, (B2 7GR E (K 4, Table 4) .
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ME W RN RN IS E, il 5%
P MW T, 04 AT TR DI RE, 4R B - £F
RSt . mE N RIhEEIRGI 2 5 & LK. 5l
kS R AL B 0 R Rt AR . P T-NNA 7 5240 e
e LR A 7 0 A JULAE KT, 9 AT R A 4 VA v
P R I PR R S FORHIE 52, o0 I 5 20 27
R - MBI RGOS AU
JERIR R, T HE - 8 EKERSAE
LTV A R AR e e . B RRE
R 4 o S A B A I Bk 2 ORI B o
35 A T S O A B R 1 E M B R T T U
& B K S AL BRI A T 7R 203 A O ILRESE A
o L B8 2 TS (0 [ B, 56 47 v T e X L5 )
o s T SCHRL 8] RAE, VD LR A 0 5
03¢ £ B S OE A B Rk 1 35 PR AR 48% 271
R JEOBE A 1 R A R B 38% , AU
TARIBEF o A S0 455 S 3 W, b 6 R4 05 3 )
FF AT B3 T-NNA K BRI 4R VA T 1 T-NNA KB ES
LA 2 B T A T TS W o R 1 SR A K S
TR S e L T ) 98 ) 8 340 B S e e, A g 4 U
2TV W G 0E 0 14 % 0 R 59, T S HELR A 5 3
FFREI AT L-NNA K BRI 2F V% g 5 0% 4
BT B I R AR R, (ELXT i 4L 4 4 A B SR A
HE R TS

SV HE R 50 3 £ VA T R T s R R
I R MR R RGUEE, T LT IR R
WOEYAEIREL AR CE R RIESE, mE k%
CONT 5 5 A B2 4 L 0 1T A1 0 L4 e £ v Tl T s
WA FAR 1 (025 18 0, %ot 20 27 750 2T 37 g J5 v
WIEI% 5% T0 S, T GV HEL AT R I i S e Y
53 A1 G HEL R 82 3 A 1 i — 4Bk R AN 2k
2 i T B B I SRR AR, LA G P B

Diae S, ATRe R B AW IR 7 — &
A o AR G o SRR SR SRR R AT 4
1 L-NNA K BB 25 3% i SR s 0 f 1 ik 1 B0 28
J, B A AR AL £ i i SR G P A AR e R, HL
BT HRCRALL, 7TEHEN, B3R - M8 RKKARR
X 22 G U Y I B R S LTV R SR IS )
HHIFRE L AR, T HRZME R KE O 1.
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