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Effects of L-arginine on Atherosclerotic
Plaque Area of Aortae and Coronary Ar-

teries in Rabbit with  Hyperc-

holesterolemia
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ABSTRACT _

Aim A large amount of literature reported that L-
arginine-nitric oxide (L-Arg-NQO) pathway involved in
the formation and progression of atherosclerosis (As)
induced by hypercholesterolemia. The purpose of
this study is to determine the effects of L-arginine on
the atherosclerotic plaque formation.

Methods New Zealand white rabbits (n = 144)
ﬁere assigned to control group, nifedipine group,
isosorbide dinitrate group, L-arginine group and hy-
percholesterolemic group, respectively.  Experiment
included a 90 days’ treatment and 180 days’ treatment.
The percentage of atherosclerotic plaque covering aor-
tic and coronary intima was measured.

Results The atherosclerotic plaque area was re-
duced by feeding with L-arginine at 1, 1.5 and 2 g/kg
in each day at this study. While in nifedipine treated
groups and in isosorbide dinitrate treated groups, the

plaque area gave higher values than L-arginine treated

Or#48itmX AREER.BXH 512026
QI MERRBEHRHI . ®HHT 421001

groups, but lower than those of hypercholesterolemic

groups. The effects of L-arginine on an-
tiatherosclerosis was more significant than nifedipine
and isosorbide dinitrate.

Conclusion L-arginine exerts strong anti-
atherosclerotic effect in experimental rabbit. Nifedip-
ine and isosorbide dinitrate has the similar effect but
with a slightly weaker action.

KEY WORDS L-arginine; Aortae; Coronary

artery; Plaque area; Atherosclerosis

WE KRR HOLE%144 Z(HKE 2.0~
2.2kg), AT A Bn ARt ta SR L
AMtabLEABRE, MEHLH 90 X, 68
REAEBRGHEHYER T REPAR A4 4 R E
TEAARIOR . HERXREAREL LS54/ 2g/kgL-
HEAMYRA S IR LM SSOETHRPAER
BRI EAR, KRS RAEG K
TEFL-HASA S, b3 AMme, LA
A g/kg)iR F LBk B A AL R T 55 Xtz (1.
44 mg/kg) B -5 (2.88 mg/kg)., K EEX AN, L-
HEARAREYREBHELARBERCGHEA,
MERR P HCRLH LRGN, RRHRTRAL-#HA
& .

E 3 36|
@A ;

L-# 8.8 ;
HIRR H AR AL

EHkk; ARk w3k

Zh Bk o BEfE 4k, (atherosclerosis , As) &k H Bi
HEROMENEEXNREZ - HF As BHE
HBREFIIRHRER RTEERY—FE
7, BT AT IR T REF KR FEA R R %
AR MR . WK LR T RS Z . 8%
A /25 R B R B2 H A
RILBR LMK N RRFHE, BERFRIT
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FEEERR: AR ERTURKE R E
WEEMEHFREFEF—RHEFHEYR,
XHYRE L-EERY. FUAAREESR
M KEWIERIES L-EEBR—814&
AERE X, —FALE (nitric oxide, NO)RBTE
— & ik A & L B (nitric oxide synthetase,
NOSH L T B L-S EBMAE RN, |39
(7 L-HEERT LI ENE & N E KBS
5k, R As (RN ASMEIR R NO 1]
110 150 0 40K 0 IO /DN AR 6 K B R 3R R0 i
I & T3 LA g (smooth muscle cell, SMC) 3
M, Bl L-BERYTEL SIS KIENR
As fEA.ZZTRBELIFAZgRKHBRE
L-BER.FRT L-HEBEXM I BE R
PIE B I B IGVE A .

1 HEfr*
1.1 zhiptii

AAHEHGE RENFEZLEARXRERR L
144 R, K& 2.0~2.2kg, 5A 6 R (AR KA i
WG 022K AHUESH 2L, 0 HUEBIHWELRY
BERL9NFR). LEZLAETL FEAHH
RFEBVAHEI AR 1. AR —F. 85 HBHKR
o, EnE.FBRXR2], ABAANNT LKL E
BEERfmdm=-E. RELBAF.ATHNSH. 8%
HEGARME K THRAE - REARFERKE,
EEHARIEMANER EME2XEES,

*1. ZERLEUWAHEH (B g/kg).

B’y 10 ¥ K 20 T & 1
ExX 10 ¥ B 30 ERE 1
5k 10 B B 5 EHR 1
S 10 nEn 2 & 8 AR
1.2 mH¥HoH4a

TadBE AR E K, R R
(nifedipine) AL EEI B H RfF. HEUTERG B
WM E ARG £ 7,45 930906, F EHRE £ HX
#WMI13]). ZAFEHF AKX 0.72.1. 44 77 2. 88 mg/
kg. # «& # (isosorbide dinitrate) 4 LL BB Bl 45 3 € 5% .
BOREHBEAMNEEHS T £5. 8%

9401108, FIERE 4 H1 4% X 1.44.2. 88 77 5. 76 mg/
kg L-HEKANERARARARA.L-HEARSAER
Ea#AEX05.1.1.572g/kg., BEEBALUE
EMANRE.

Lk A oo RAFE ey Miit. 180 KA E ot 1Y
RUAAFREEN . HAAEEEFSATE, & 9
REEoE FERE 90 X.

1.3 HFEHESHHBHEELRRARIE

WAAEBHARKOXE  BREELTIRKXIHRK
Dk, KR DEAAAR, AER D . AEYH, & 70%
L P E YR %E, A Herxheimers H(F AN 5 g,
70% T8 500 mL, % 8 500 mL R4 BED#TAK R
AN L, 454K & Herxheimers # F 2 #% 20 min £ %,
REBAS0KUZHAY €4 20min, RAF K 1h, @n
FRAREEREE.

IPREREAHRT RN ERALIEHEHE,
RERKAEZEEFANRENFAL B L X4 D
FhurRE . RAERERBAEELETHAL
BER. ERIKBERAVAEZ BB ERRS
BRI RY,.EAR B TRS K . sk
F. EERETARBUHREHEIERASERS A
EREBRRZL .BAREXTRETA L.

1.4 MEEZC/ESEOSENE
mE¥ERMKEE KEE G (very low density lipopro-

tein, VLDL).{& & & # & @& (low density lipoprotein,

LDL)f0 % % & Jig & @ Chigh density lipoprotein, HDL)

R BERATEREZTOEM, EOXEEERA

Lowry's % .

1.5 #itFaHh
ARAFEIN ERU s kT,

2 WR
2.1 FEMEHERE E b IE R E
HE(HRERG W

2.1.1 TRHNETHABAMEARBHERILE
& AR éh ¥eh TR 90 KA A& 180

X, 8K 1.1.5M2g/kg HEBRAESEMN
I REAAE L, TR MR RRERE 4
HEBERERWP<0.05), 0.5 g/kg IEE AR
AE5EHERAHLRERTEEFHEWEP>O.
05).0.5g/kg HFEREAERTE=MNEKER
HEKERBERHERWP<0.01):;HE=47
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B SRR LR ER S B R HKERS
HEEEHERP>0.05)(F 2, Table 2),

Table 2.

aorta atherosclerotic plague area(F+s, n=6).

Effect of different dose of L-arginine on

Groups 90 days'treatment 180 days'treatment
HC 12.5%+1.6% 11.1%+1.8%
L1 11.5% +1.7%" 10.4%+1.6%"
L2 8.6%+1.3%* 8.1%*1.5%*
1.3 8.0%+1.6%:" 7.3%t1.4%*
L4 7.6%+1.8%* 7.1%+1.7%

HC: high cholesterol group. 1.1,1.2,L.3 and L4 represent 0.

5g/kg, 1 g/kg, 1.5 g/kg and 2 g/kg L-arginine éroups. re-

spectively. a:P<{0. 05, compared with HC group; b: P<C0.

05, compared with L2, L.3 and L4 groups, respectively.

2.1.2 T Fl#¥ 4k & B #H AR 7R 5 A R AL
%z 3k 0 AR 69 ¥ o) TR 90 RALFEE £ 180
KAb3E,1.1.5 1 2 g/kg HERA S HEE¥
AHEBERFEFE®HZERWP<0.05), 0.5 g/kg
HERMd5KEEMAMEYERERHRERP
>0.05), 0.5 g/kg ERALE 1 g/keg FHER
AHHEEEEHERP<0.01), 1 g/kg X
RARGERS BERXIKITRN TS 28/

kg HHEEEBEFHEZERP<0.05), MH 1.5

g/ke MHHEEEFHER (P>0.05) (% 3,
Table 3),

Table 3. Effect of different dose of L-arginine on
coronary atherosclerotic plaque area(z+s, n=6).

Groups 90 days treatment 180 days’treatment
HC  13.3%+1.6% 12.3% +1.6%
L1 12.1%+1.5%" 11.4% 1. 0%*
L2 9. 7% +1. 4%~ 9.0%+1. 6%
L3 8.5%+1.6%" 8.2%+1.7%"
L4 7.6%+1.3%" 7.3%£1.5%"

HC: high cholesterol group. L1,L.2,1.3 and 1.4 represent 0.
5, 1, 1.5 and 2 g/kg L-arginine groups, respectively. a:P
< 0. 05, compared with HC group; b: P<{0. 05, compared
with L2, L3 and L4 groups, respectively; c: P<<0.0l. com-

pared with L1 group, d: P<0.05, compared with [.4 group.

2.2 Z?lajiﬁlgiﬁxﬂ&rzﬁidzﬁﬁ&ﬁ&ﬁ%
WHEEAHRRERNR S

2.2.1 TRRNEHEatez 2 EHRBH AL
@ ARG Mo BHEE N EM (one-
way ANOVA) B7R, it & 180 RAFEZLZ 90
FALEE, ¥ AR (ER 1. 44 me/kg) BEMIR S
RFI B (E XK 0. 72 mg/kg) B 7 ML IE 4H H FE 3R
HRSERIFKEARNTLUZAFEEEE
£ (P<0.05),HEHE S5 &R E X 2. 88 mg/
kg WEMRAMENEEEEER (P>0.

05) . K EHEMRA S S EERAYPFRE
REEXAIKERMNESHLZEALEERER
(P>0.05), ¥ AEMEAEHEFMRELASE =-
FEE AN RRERSERXARYESHLZIE
HBEWHENWP<0.05)(F 4, Table 4),

Table 4. Effect of different dose of nifedipine on aorta

plaque area(z+s, n=6).

Groups 90 days'treatment 180 days’treatment
HC 12.5%+1.6% 11.1% +1. 8%
N1 12.1%+1.5%* 10.9%+1. 7%
N2 10.3%+1.-7%" 8.1%+1.5%"
N3 9.6%+1.5%" 8.9%+1.5%"

HC: high cholesterol group. N1,N2 and N3 represent 0. 72,

1. 44 and 2. 88 mg/kg nifedipine groups, respectively. a:P
>0. 05, compared with HC group; b: P<0. 05, compared
with N2 and N3 group. respectively.

2.2.2 RN EAEARRMERDKRBFR
4t 5 3k & AR 85 ¥ oh GRBRREFTELSH
(one-way ANOVA) 87K, Lt 180 RaLE L
2 90 K478, ¥ A B 5 I B re A 5d
RPKE A RERE RS Sk BEARNE S
HZREBEHERWP<0.05),.BiES &
FIEWEMRRAMA LT EERERP>0.
05) ., 7 B B 8% 41 5 150 B A vk B2 A A9 SR T
REgkmRETSHZRLEERERP
>0.05); mABERAS ¥ HAEMSREHEEMR
RANKRERS SIKETRNEILZEE
BEHZERP<0.05)(F 5,Table 5),
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Table 5. Effect of different dose of nifedipine on coro-

nary plaque area(z+s. n=6).

Groups 90 days’treatment 180 days’treatment
HC 13.3%+1.9% 12.3% +1.6%
N1 13.3%+1.9%® 12.1% £1.4%"
N2 11.2% +£1.6%* 10.1%+1.7%*
N3 10. 8% 1. 7%* 9.7%t1.8%*

N1,N2 and N3 represent 0. 72,
a:P<

HC: high cholesterol group.
1. 44 and 2. 88 mg/kg nifedipine groups. respectively.
0. 05, compared with HC group; b: P<{0. 05, compared with
N2 and N3 group, respectively.

2.3 AEREH ORI TRz Bk
WHEAHRARNE

2.3.1 FTEANEFHACAHAHEZHARBERILE
FdEREG ¥k BHEETESH (one-way
ANOVA) 7R, T8 /2 180 RALFEE & 90 K
Ab 3R 3 B Bk 3RS HERE L B SR F AR o o 8 i AR
Bk, EHBUEEXR 2.88 mg/kg) HOMAS
EHREE R 1. 44 mg/kg) DI RIB(EBR 5.76
mg/k) H AR LEZERER P>
0.05) . HEMBEHSHHMEBAHEKBENEEF
HERP<0.05), BHEEMASHKR NG
WA LEEHRERP>0.05),.%HES
SEERANCERTEEH . MESHEH O
6 5 e E R ARt 2 B B E (P <0. 05)
(3% 6, Table 6),

Table 6. Effect of different dose of isosorbide dini-

trate on aorta atherosclerotic plaque area(z+s, »n=6).

Groups 90 days’treatment 180 days’treatment
HC 12.5% +1.6%* 11.1% +1. 8%
D] 12.3% +1.8%" 11. 0% +1.7%®
D2 11.5% +2. 1% 9.9% +1.6%™
D3 10.9% +1.9%* 9.5% +1.9%"*

HC: high cholesterol groups. 1D1.ID2 and ID3 represent 1.
44, 2. 88, and 5. 76 mg/kg isosorbide dinitrate groups, re-
b: P<

c: P>0. 05, compared

spectively. a:P>>0.05, compared with ID1 group;
0. 05, compared with ID3 group;

with HC group.

2.3.2 FRFMEH AR BB AL

3 3k 0 AR 49 ¥ oh Z PR & J7 £ 4 57 (one-
way ANOVA) B7R, it & 180 RALEEF L 90
K AL ER Y T AR Bl K 54 B B AL BE SR i AR i B BE
HEREAE. FABEOCRA5BAERSTH
BHOBHAHEE LB EHER P>0.05),
HEFMEBEASSHNEAMHLNEESERER
(P<0.05). HBERASRKFABME HEH
AR ZRN EEFEW@P>0.05), i =AE
BEd5TREHCHEANLENEEESE
(P<0.05)(F 7, Table 7).,

Table 7. Effect of different dose of isosorbide dini-

trate on coronary atherosclerotic plaque area(z+s, n=
6).

Groups 90.days'trealment 180 days’treatment
HC 13.3% 1. 6% 12.3%+1. 6%
D1 13.2%+1.5%" 12.2% £1.9%"
D2 12.3% +1.8%* 11.8%+1.8%*
D3 11.5% +2.1%* 10.8% +1.9%:"

ID1,1ID2, and ID3 represent
1. 44, 2. 88 and 5. 76 mg/kg isosorbide dinitrate groups. re-
a:P>>0.05, compared with ID1 group; b: P<C0.

HC: high cholesterol groups.

spectively.
05, compared with ID3 group; ¢: P>0. 05, compared with
HC group.

2.4 BHNEBRERSTHAMBHEXMEM
HOAR S B EREE B

FEBR LR R S B R ILE I A
MERE, TERBITERMBE R . EHARE
FERAEAMNBHEFMUE S SHERAML
FEEHERWP<0.05), KHAMNBH LKA
PWRERAESHEEARK. ELEERE
R (P>0.05). WK BMEERAS 5 M
BROMERRAREORAHLAEERER
(P<0. 05).

AR Bh Bk 54 B 4k BE R 1 AR oy I BE T AR
MESE. TERETEERMBRR. EAME
AAE SR B R R BEAY B AR i ne 4 5 v T R
AHEAEREERERP<0.05). EAFEN
LRAMBESARSHEERARE.ELE
EHERWP>0.05)., ¥HAMNBEHNHERAS
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FRARBEMEERRAREORAHLERE
H#E R P<0.05).
2.5 L-FEER . HEMEFUHOBENMREE
SkpEAD

RAHEREERIE 00 REHE L-FER.
WEMEME CESANKEEAT 5B

B2, 39 W LDLC #1 VLDLC &8 R 34m,
M HDLC B A AF. =08 e E siakl, St 58
BOXEHERER MERIABELOBESSE
M3 fE%E Q& LDLC #1 VLDLC B H KT
f2 ,HDLC & BHF LA . £HTTHEER
(% 8,Table 8),

Table 8. The serum concentration of lipoprotein in each rabbit group (g/L,;:ts).
90 days’ treatment 180 days’ treatment
Group
VLDLC LDLC HDLC VLDLC LDLC HDLC

Control 0.214+0.16  0.964+0.13  0.1640.04  0.2030.05  0.94+0.14  0.1440.03
HC _ 0.414£0.07° 1.83+0.21® 0.154+0.05*  0.3540.06° 1.2340.15*  0.19+0.07*
HC +L-arginine 0.37+0.06% 1.7440.27% 0.1740.06* 0.3440.08> 1.2640.16> 0.2140. 08"
HC +nifedipine 0.39+40.05* 1.8140.27° 0.1640.04* 0.344+0.05> 1.254+0.13> 0.2010.075°
HC+ID 0.40+0.08> 1.8410.059* 0.15+0.05° 0.36+0.08° 1.2740.14°  0.20+0.08"

Control: standard diet group.
cholesterol+ 1. 44 mg nifidipine and 2% cholesterol + 2. 88 mg isosorbide groups. @)Standard diet was administrated 90 days after
2% cholesterol as control of 4% L-arginine, 2. 88 mg nifidipine and 5. 76 mg isosorbide groups. ~HC+-L-arginine , HC+nifedipine
and HCD+ID(HC +isosorbide dinitrate) :indicated that 2% cholesterol4+2% L-arginine,2% cholesterol+ 1. 44 mg nifedipine and

2% cholesterol +2. 88 mg isosorbide were administrated 90 days respectively,and that 4 % L.-arginine, 2. 88 mg nifidipine and 5. 76

HC: ®2% cholesterol administrated 90 days as control of 2% cholesterol +2% L-arginine,2%

mg isosorbide were administrated after 90 days of prevention.

with control group; c: P>>0. 05, compared with HC group.

3 ig

IT5EE . N B B #4 5 B -F (endothelium de-
rived relaxing factor, EDRF)/NO ¥ y EHF Z
HOBENARAEES FRIFRENLREX
. NO R{LRE—FEF ME 4 5, H o] A&
HAMRSHEARMGHEEER, W o /AMg
RE MMLUR SMC M5 . 15X NO ik
Bt L-HERET ZNATHYERRALE
PR RREGT . B8 T R As BEHR.

FHREREREHEN LFERNE
As JER A RAZ#E As BEBR I RAVERI BT ¥
FAEMEEMIEREOME. LS E B As B85
BERAERM XK 0.5 g/kg MEBRAMIER
AHR.T1g/kg HEBRAMNEFTHAENER,
PN AR B X% 3 Bl bk 03RS Bl ] B 49 oK T 4
B.EMTERNKEREE KRR L ER
R, '

L5 EBRRE WA 3 sh Bk A 7 4k 3 Bk 7% A T

a;P>0.05, compared with control group; b; P<{0. 05,compared

PR PEr B LU LA E.

HE.IYERERH.AFT L-FRERER M
YA NO SR, EFERSXEM, 3%
L - SRR =] 4 4 51 HE (&1 B I AF A B9 P9 B2 Zh RE 43
£55), Drexler U A MM RE L-SER, 7]
BEMUECEBHBELHENENLER
B BB EF ok . B, L - SRR ] LAGE X B
EAEIMBERFI As WIER, AT As &
BREA,

HIK, Tsao UL REA. N B NO
EENHESFR/SBEEEONRETEER
HEER, FMNEHE NO R0 & 5 2 40 MR (%
Fr B9 5% £ 3 Bk o B A AR DY, ) B AR A /) S
Lt NOS By il g B MR B ES-1
FIRBEMS W, LRFTRIR . I NO T
Y AEAR— SRR EER.

RE—BHAERT L-HERRZHEY
MELFEHLIA L-FERNAREHOEA
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AROEEBNAEAYN S0, HAREHER L-
FEBRRHZYNOIRETHRBEHEFH
fEfl. CHALERRANO BERRKE 41 LDL
e XHMHERATERERTES
#8 (m NADPH /48R BMELNN. Hik
L-HERMH MR AR ERSRBERSE
FHX. L-EEERRTLE IS A 4000k B &
FH As IREREREA.

B R EESI R, ZWRF
RERMHEREFNEKEAE TFHE®E, MF
SMC #%, BB kBT REHF AL HF %Lk, B
AERRE L-FEERM RS =4 NO mJil#
SMC ", FLREHL T L-HERKE
A] 5 3 0 2 S A8 B R % B Bk A e RE Y
E.

EH,EERIRB F, OR LA B A XA
R {IK 58 & ML 15 i (5 @% . H v =B f0 LDLC % B,
#hn HDLC K F. MM HMEEIEEA ) K
FO, FRGERFEMEFREEERED
Wil VLDLC #1 LDLC BRI MARK.BELE

FHER TR T -OXRERFEEKREST.

m# < VLDLC 1 LDLC it &, L- 4 M gk
RS EMMmAE. @F As 5B, AREBT
BER.BFEXHCHEAL8EHER. L
W+ VLDLC 1 LDLC iR FE = KE.

BZ,L-FHER-NOgREIHNENEY
AE . 41 5 % 40 RO KG B L I ) SMC S & 5 |
EINIME As TR, B/ EREHGER.
LA TR, LW & BT BRI B89 B 36 16
AR F e R B % A Agm e K .09 .
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