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Effect of Long-term Oral L-arginine on
Vasodilation and Myocardial Hypertro-
phy from Rats with Aortic Coarctation-
induced Hypertension
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ABSTRACT We contrasted, in normotensive and
oral, not oral L-arginine hypertensive rats, the
changes of blood pressure, vasodilation and myocardi-
um. The rats after aorta coarctation had severe hy-
pertension and myocardial hypertrophy. L-arginine
administration two weeks did not prevent the develop-
ment from hypertension but could decrease myocardial
hypertrophy in rats with aorta coarctation (heart
weight/body weight ratio 3. 7830.19 vs 4. 1140. 22
mg/g, P<0.05).
attenuated in isolated thoracic aorta from hypertensive

L-arginine (10° ~10°

The vasodilation to acetylcholine

rats with not oral L-arginine.
mol/L )induced concentration-dependent relaxation of
thoracic aorta rings taken from hypertensive rats after
aorta coarctation, but no effects on isometic tension of
thoracic aorta rings from normotensive or oral L-argi-
nine hypertensive rats. These findings suggest that
L-arginine may attenuate myocardial hypertrophy and
This ef-
fects did not depend on the change of blood pressure.
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g AXHARABTRXIAMENRG T EHERL
BEY ARTEFAL AR R L-HEAREHEHYG
HEHKBRTOAANLE SHUEAR o T HEN
ROXE,BATHML-HEARMBEIRET LS L
B ISHA, AXEAAMEIHIRBRTYEXNEELT
PEGHLLEBESUER, AML-hEBS X LR
A, AL FHM10°~10° mol/L LAz & & 4F
RKREARE G A L-HABRORSEAERAGRERL
WM, ARy R ECRERES O LT FRNE,
eHmk AMEIRETENLANAH, B4 RIL
HENNLRITFEX(P>0.05), #HERF. L-H &AM
(0 ~10"mol/L)A LR UAFR B X K & TIXGHEM,
BERTRBREL KMo RL-HARTREE £
KREFHAAGOMER, &L b FOFERMIE, H
KbeBeyTiy LREMLEL,

XM L-H&af; X¥; £IKEY; SHEAR,
= THAKAER

LR & — M i A E A E LR,
BESIROC. M. FELHERG M ARBESE
ERXK SOLERHEZRERRE HHRHEHN
IR # — H 1k & (nitric oxide, NO) 4= i, Bt K&
RXEFBMERE K ESKRBEERZEH A
flIErEH.

HEHERENORHEY L-HARE X
At E. & B 88 (nitric oxide synthetase, NOS) {i
LT & RCH B bR | &F 5 L3 A4 ] i
BTrwAAmREEAER, FERFEATSDY
I8 fy HERE 5K 3 RALIK I 3 3 A A9 1EE il
REEER . &l EK AL RS LE
Ak AE AR E BN R NO B b . W
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B 69 L B » 3F B AR 6 O P AR IR Y S R R
71, MO R YRR BB R KB O R
L- B EMeEt L IR AR BB G RILE
WKL, ¥R R BT Ik =i Y B ShAE /i &
A R KA LSRR R R
= hikoe A tE o L B Ok B I EE™, S 1 0
R L9 AR 2 ot R i o B K R fE R RR R
#IE . AR EFEMEBKLIO R LR B
B 3 sh kOB 2E R L B K UMLK O LR R B
M EF kTR M.

1 HMEERX

1.1 #H

1.1.1 FERNEKS OL-WER, thEA
£ 1% 5. @ Kerb's & (mmol/L): NaCl 118. 6,
KCl 4.7, CaCl, 2.5, MgSO, 1. 2, KH,PO, 1. 2, NaH-
CO; 25.1, Na,EDTA 0. 023, HE® 11.1. ® HE
K. ERETHE FE. @ T % EHK (acetylcholine,
ACh), b A ¥ 7 = & .

1.1.2 EENE OL I PEAETXZRMN.K
BUEB S . QLMS2BE - # 4 BRZ N, REN
B R @QINAERTFUIRT, LHE RPN
BIrESE, @991 BEHKAEE#HN,%E WATERS
NEFER.QEM-109 R EH LK, ERKKE A8~
1.2 H&

1.2.1 Ehimk#® K& 180~220¢,14~16 HiEH
Wister KB 21 R, B Q=4 .FAA.FR+L-%
ERAMAERER DA EY, FYEFHEFK
ERHHBRE.

1.2.2 BOE#MEHER RE # B Anderson
PGr A4tk BaE#E, FREHY =" A 2.
SUKELZNA me/ke REVER EHKE . FAHE
d o, L AEEHKEF S mm & LR K K
e S EHHLAERZL . AEHTH L REABL
TEEHLRREF HEAE SUETREIREEER
Hyo,BuEaEas.rRHe Rk, $ERDAH G
=hFRBEERF.AEHUEREALA S 1.25
gL L-¥Eame g R KD, FBANE I AY 25

mLEERE R L-HAR3L25mg/ B . A BH 4
n=DRIXEHLEEFAALTRESFAEHE,
HAEREH G ERA. ZHAHHL2EEATA.
.23 mMEROCNEEOHEE HHRFAFAAE
Mo FE AWER12h, Bhiik. 25%RBEREHA
mg/kg REDEBEEH KSR, REEE . AXHNEL
BHEAGOK/LINPREETEAL D RET 4
RELOmin 5,2 % B P-23D)#HE_H4F
BEUERHYLE REETFAEL KELK
MOEL-HERRK . FUROLEREE  ERO A
EHR. AEKRTUOEXRTLAEHBLOREE
mEARELE. WEHRUEFL 95%0:.5%C0: F
HHAE B Kerb's &,

1.2.4 OFEL-WEHRHE $®xg[10], %A
Pico-Taq £ X RO ZR T LB AR LR L-HER
R E .

1.2.5 XKBRNFFKIENTE R E 5 B#
KE%H 4mm KK, EFA L 95%0,-5%4C0O, F
#ty 37C Kerb's Ryl , BRI GBE5 —di 4
BLRNMHE. S RTEN 3 g WHH, TH# 60
min, f| 120 mmol/L KCl # i F# R LR Lk KKK E
FR Kerb's R R R Ak 3 3~5 4. BT % 30
min, WA 10° mol/L i @M . F L FHEXRARE
40%~50% . A E EF R 15 min KK m A 10° ~10°
mol/L ACh, R fi# F 2t ACh #F KK K., 5 —H
4 fn % B4 18] B 15 min KA WA 10°~10"° mol/L L-
FER AR L-BERAARFKTHAKEA.
1.2.6 EREFBE KRARE EREZHE
BER—LELMARRMED K E T HAH Kerd’
sEPHHEDF>2.5%K - B #H%E 0.1 mol/L pH
T2 ERAAF RIS RBEAR~NEAR-FEH
BRATERBCE-BREYF -~ FRE~B4E
EWE.

1.2.7 %it3aE SEHU L ERR,. T EL
A B LR BB, P<O.0SHhAEHEFMANE.

2 H%
2.1 mEFCHRER

BEHKEELE, KRMESH S, AT
MK IES R B & T A BA(P<0. 0D il F
AA 5K ARAN T2 sh Ik EH L. 250
RIFEE X (P>0.05), [, FARAX K B
AL WLIR R . F0 DA AR IR ) A R
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(Table 1), SATHAHE, CENCCEE/ K
B er. 2%, ECRB(ECNERRE/
EREIHM32.1%. HERAKXKBRELHIHCN
R, S BALE, CERBEAWM17%,XE0
EYOuH0 20. 4%, 5 FRBHE, O RHEK
8.7% AL RHMK 9. 7%,

Table 1.
sure, body weight, heart weight,left ventricular + sep-

The Changes of mean arterial blood pres-

tum weight in three groups.

control operated L-arginine

Index (=D (n=1) (=7
MABP(kPa) 12.9+1.5 24.042.8 22.9+0.8
BW(g) 200+22 196432 197421

HW (mg) 64772 804+ 148 748+ 82
(LV+8)(mg) 478173 616142 565481
HW/BW(mg/g) 3.240.2 4.11+0.2° 3.8+0.2%4
AVES)/BW 5 410.3  3.240.2° 3.0%0.154

(mg/g)

a: P<<0.05, b: P<<0.01, c¢: P<0. 01 compared with control
group, d: P<(0. 05 compared with operated group. MADBP;
BW . body weight; HW.
LV+S, left ventricular+septum.

mean arterial blood pressure;

heart weight;

2.2 L-BREMKEEL
DRL-FHEREAR, FREMLK L-HE
MEKEREKTFBAHEHNELITEEXL
(145415 pmol/L W, 1754 47 pmol/L, P>
0.05) , EMANY L-FERIKETFHIERR,
EFARAHERETY 211 pmol/L (356 £ 82
pmol/L H, 145+ 15 umol/L, P<0.01),

Table 2.
aorta rings (z+s, %).

Relaxant rate to acetylcholine of thoracic

Concentration

of ACh operoted

control L-arginine

(mol/L) (n=7) (n=17) (n=17)
108 35.844.2 16+2.3* 40.0+1.0°
107 64.3+5.1  25+2.5° 5.94+2.7
10 85.7+4.6  37+4.1* 68.8--4.0°
10°S 92.9+5.8 42+5.2° 80.3%5.7*

Compared with control group, a; P>>0.05, b; P<C0.05.

2.3 MEWARXZ BB R §F 9K ALK

M Table 2 o[ I, F AR H X R 1L & 25 *
ACh W& KK Y B F R ME R AKX B
Fxt ACh HIEF KRN FRAFHENE, 2
™ OB L RORR P T 30 4 o AR B Bk 4
e g I B K LB L AT SR T R
2.4 MERX L-FERMOEFKRE

L RN Table 3, L-HAMHA HEFKFAR
HAKRBMEFRAER S L-BERYIKER
R R, (H L- R SRR R
AKX B L PR3 TR AT IKAE R

Table 3. Relaxant rate to L-arginine of thoracic aor-
ta rings (z+s, %).

Concentration

of ACh operoted

control L-arginine

(mol/L) (a=T7) (n=17) (n=1T)
108 - 206 5°
10 - 48+ 6°
10 - 6248

Compared with control group, a: P>>0.05; 6, P<{0.05.

2.5 KEzHhk RO BRSHKRE

MERAKXKBRMEANKEHE BEETHER,
WNE MR EFR/NE, EEE, NE T2
Vol RN B s A

FRAKXKRMENEAREBERERESY K
E-ARAEAZHR AETEHENE, AKX
BAMIERREREER (Figure 1), X
MAXBMEHNEENETERESFRAK
B AH{El (Figure 2),

X BAHIE R O ML R £F 4 SRh (R HE
PRI 2R br R 5L F LR 21 5 2 (6] , 48 e (Ao HE
PIEE X FHEE R, Al 2R KR
B EARBL , BRY, BRYE H (Figure 3),

T AR LA M 24 R HE HE S F LR £F
AE8], bR ZE Ak TR R BE AR,
ML HSERL I R &R E S
(Figure 4),
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Figure 1. Electron micrograph of thoracic sorta Figure 3. Electron micrograph of myocardium from
from a hypertensive rat not oral L-arg a nor rat.  Myfibril and mitochon drion appeared

Subendothelial apaces were greatly thickened. Excess extracel- normal. Nuclear shape was regular( X 7000,control group).
lular matrix was seen in the subendothe]ial (X 7000, operated

group).

Figure 2. Electron micrograph of thoracic aorta
Figure 4. Electron micrograph of myocardium from
from a hypertensive rat oral L-arginine. Subendothe-
a not oral L-arginine hypertensive rat.  Excess mito-
lial spaces were thickened. Excess extracellular marrix was
N . chondrion with loss cristae and vacvolar changes were ar-

seen in the subendothelial ( X 7000, operated + L-arginine

ranged between with myofibril. Nuclear shape was irregular
group).

(X 2000 .operated group).
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Figure 5.
a oral L-arginine hypertensive rat.

Electron micrograph of myocardium from
Myofibril and mito-
chondrion appeared nomal. But nuclear shape was irregular({ X

12 000, operated +L-arginine group).

MRS G HHER, RSB SEHE
W - (5 40 AR LA AT £ R B B B (Fig-
ure 5). SERALE, LIRERE.

3 iR

RN FIREERFHELERRER
B, R B4 SR O L B O R
BHy X, RUEERENE, ROBS R
MR, RWILE MEY RO EEKR
1 (angiotensin- I , AT- 1 )28 5.0 HL B E4y
. FESHBk e A TS B MLETE LA T8 (1~ 14
R MK HR- ML 3K KK 7R, AT-
LA ERMER SR, WEECUEE .

—HALE R N R R R — S EF
NEDREFEAEERRMIHAT- 152
HHEFREEFHAR " . EEMET 0LE
HEMMATFENOS BEEEL-HEMS R
NO, Bl ESFEEA T, MEKWNLTFLE
BRENP.ATENL-HERAEE EHNH
NO # &8sk 0" . AR BLO BR8] -8
HMREY S RN E R IE ML EX
BUML 3 L84 B0 K L (13 SRR IE & 1L e

BRE, T Chen™ % HHEM MM L-HEM
(1.25 g/L)BHBH L HBESAFEAGEEEL
REmEMRE., B KHOR L-WERY R
7] 85 I RS 700 o, P 4 A R R AR AT, L 0L
HBE—LKT.

E /OS8R B ML K B & I A R
FAEEREREES, NETREME, ¢
HARARMSER. BARMDSHKRAMES
BRI BE L E VR A BN, RO MR
L-5 S AE R s By L X IR ) A OBt
REREFORL-HERERAR BILEXR
3 3 bk o R A 1R TR B R, B0
EEBERAFRE, CRARRERE BRK
WO L-MEMAERPCIMER. TX—#
FF#A BT i T4, TS L-MERD
FEX-—DERKEERLEEX, ARPHRERZ
iF S R B AR I L-W BRI ) I Sk X %
BRMMEYE, EIE AT-1 K F TR, AT
B AT- IHCHLA R, Bt KROM L-
HMEMXMONHRPERTRES L-WEBRX
FR-MERKKRELENERAFX.

ACHE 7 & B L FE K RO 3R At ACh i%
500 P B IR IR BT 3K R B BREME. BIKMD
B OL-R SRR G T TR R I K A B IR
BYEME KN, SEARRER—H.E
WY mE R E SRR NO BRHAKAK
WAME NOS ey, MEHNPWHER T 2@
HL-HERUSENOHEL-HERKY
W IE 3 ShAMAY P BL IR AP L AF3k Th AR, (B
15 LR %5 55 B 50 T L4 V9 R S AR ¥ 2
W.NO wRE /I8 F AL R R AR
AR TS R NOS b &R, IR EZHK
AR R L A WL Sh IR L B A A R E
AR X EAREE - EM AR
NO &R, B sh BB 4 ¥ I K
K L BR P9 B AR ST B AR AR AR T
S NO T IMNEHE L- WA RIS e KA
Mt NO IR . X VTRER L- W MR B %
&F 3K P B T i MR Y g 1L K BB T B R Y
B 0T LK G 2T IS 101 L1 B L- Y & ROV % i
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