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ABSTRACT
Aim The purpose of this study was to investigate
the effect of L-arginine on oxidized low density
lipoprotein (OLDL ) induced monocytes adhesion and
vascular cell adhesion molecule-1 (VCAM-1) expres-
sion in cultured porcine aortic endothelial cells.

Methods

were isolated using an enzyme dispersal method, and

The porcine aortic endothelial cells (EC)

cultured in M199 cell culture media containing 20% fe-
tal bovine serum. Monocytes (MC) were isolated
from normal human blood by Ficoll-Hapaque density
Human oxidized LDL was ob-
tained from normal human plasma by ultracentri-
fugation, and oxidized by Cu?**. The effect of L-argi-

nine on OLDL mediated EC-MC adhesion was deter-

grade centrifugation.

mined by analysing protein contents of cells. Vascular
cell adhesion molecule-1 mRNA expression in EC was
determined by reverse transcription polymerase chain

reaction (RT-PCR).
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Results Treatment of EC with OLDL led to an in-
crease in VCAM-1 mRNA expression and adhesion
rate of monocyte in dose-(0. 05, 0.1 and 0. 2 pg/L)
and time-(2,4 and 6 h)dependent manners. L-argi-
nine inhibited the expression of VCAM-1 in EC and
adhesion of MC induced by OLDL also in a dose-(1,2
and 4 mmol/L) and time(2,4 and 6 h) dependent man-
ners.

The effect of L-arginine on OLDL in-

duced monocyte adhesion is associated with a reduction

Conclusion

of VCAM-1 expression in endothelial cells.
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wE AEARKEREEGLTIEE OB E 3K
A & #a B, ! Ficoll-Hapaque 2 % EX # & B L 45
WA B fiitarp, LR L-H MM A A —
HmBpHES YL, RAAREX—SFRGH-AEH
ARMEAVKERREOR L-HABRMA L0l o
TR HEMS Tl ARG H EXET . L-HAKE
ARE AR R EAYRERREOOR
MAME - RmBiMER, RAYREEARES
AHENEAmEERE R R T mpiH S5 T-16)
A, AL-HEABMHEACAVRKFEBE QG HMHE
M. YRXRFTLHEARTRETHH LT mpENS
F-l A EAYNKERBEOGRE A Lmg — %
Waap R M ER

X L-#§8; RAANREANES; LHm
B AR tmK; 25 mpudsi s F-1

zh Ik o8 ¢ 7 1k (atherosclerosis, As) & i
WAL E S 2 - BIIWH E MM
(monocyte, MC) !5 17 A I Cendothelial cell.
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EO¥ . A MIBIANE T . HENERAK
(macrophage, MP), IE®WENR T MC LS
ECHif M PHELEEA RN AAREE
B8 % [ (oxidized low density lipoprotein,
OLDL)¥ 5 EC#EF /R, ff EC H R4
I, % 40 M kS B 4> F-1 (vascular cell adhe-
sion molecule-1, VCAM-1) &1L 7E As R
BABTHFEEZLEREFFEAFMC S
EC # B, T L- &R IERN —H AL R (nitric
oxide, NOYWEI (k. B ZN AT ALERY
REERIT .CEARTRENNENRIER
HAs IEA . BMAZTLER L-HERK As
MULE., APFRMET L-HEEY EC-MC K
fit & VCAM-1 ZFEH &M 717 L-E B 5
As M{E VLI, BEBAE As 2 Fr .

1 #85FE
1.1 HEBREzlkARARIESF
AEABTREMEIFBK 0ecm Z4, 0 F
AE, L D-Hank's %% AT F ¥ . AEHT,
EZASmlOIYBEEB(IE)ARGEZY,37C
% 15~20 min, B B4 20% 8 4 fo % 65 M199 # &
RELRE RAARBHAR, CECHE KEH®L
#, Bl 1000 r/min B 10 min, UE YD 204584
oo 3% 85 M199 3 R A ¥ K B AL 8 BT, )L 2X 10t
fom' REFEFRF E_RAREREER X
BPABLAREEREA OO UBEEaBHANER. £
SKEBELEEATESR.,
1.2 SAMRBEEEONNEEEE
BERAFHTZELOEX RAMFBELE AN
30000r/min L IShBRERKFTEEE G (very low
density lipoprotein, VLDL), B £L 40 000 r/min & X 24
h 2 B (&% K 8 & & (low density lipoprotein, LDL)
(1.019<d<(1.063),# LDL (1 pg/L)E % 10 pmol/L
Co KR AR (PBSOT,7CRA 7h. ALEH
LDL £4 Z — B W Z &% (EDTA)# PBS P %47 24 h
4T). B K ELF 8K B4 (thiobarbituric acid re-
active substance, TBARS A U H X K E AR EFH A
ft. AC EMLEREON TBARSHEER T HE
RIEE &,8 & # 67.3~79. 4 mmol/L * g(protein),
E## 1.5~4.1 mmol/L - g(protein),

1.3 BEABE&EE

BREEARBEALO. S EPBSAGPH 7.4 21
mmol/L EDTA, 0.5 mmol/L ## R #) & £. bl Fi-
coll-Hapaque 2 B —AH ERH K &~ (2 000 1/
min,30 min), RRFELBAMABRFARFAHL
B ADA.7CET Lhi S amma, Bl
PBS ALK ERNM AR, KREM 0.9% EDTA &
PBS (& SY 4 ) ER L e gap St %KE
2 000 r/min & < 30 min, A 1% 6 4 o # M199 ¥ 5
REFER, HERBEE Z0.5~1.2)X10°AN/L, A
4N ER R EFHAMMETER AT 90%.

1.4 AR - HEARSHENE

A4 1044 aFMIEARABESREH
RECEIARAHELKBA BASSUKFOF
HDMEM A ZA 2ml(HABOREFRAREHER
LDL (n-LDL)f* OLDL  E R B R B (X B)5 2 &
JTCERA U REREEXRA R _K. B 1X
10°4 /LMC #M199 ¥ % % 2ml, 37CEF L h, &
I5minffFh—X. BEANHEAR, X NaOH EM @
M. MEMBEEGLE. UXWMC HEFANECE

BEENER,.TRMCHHER,

2 3¢~ ECHMC #m:ivﬁggsii—miéixwo%

XHAEP, 0.1 pe/LOLDL kB FHESHE
2.4f 6 h, WRH A EC-MC I Mt sy ot FI A B s & R K
OLDL # EC-MC HH EHHMNEZRS et RN EL
B 40.05.0. 1/ 0.2 pg/L. AWK L-HER Yo E %
B e, B4 0.1 pg/L OLDL vt 2 mmol/L L-% £ % £
HEF24R 6 ERKL-HARGNERSH,H
0.1 pg/L OLDL £ %/ /m t 1.2 v 4 mmol/L L-# &
&%,

1.5 RNA#I&

K RNA # B # Chomczinski 1 Saccki F %1, &
1X10° WM E T 100 pl £K D4 mol/L RHERMN,
25 mol/L BB %, pH 7.0, 0.5%N-+ £ & ¥,
0.1mol/L B-HEZEOY HERS M 10 pl BB
(2 mol/L pH 4.0),/uv 100 ul % fo 8 (pH 4. 0) v 20
ol LG/ RABH@5: 1B A&k 10s; & 16 000 ¢/
min FX 20 min WO) . B AHEH EHFHELE v
100 pl % % ®,F 4 000 r/min & 10 min, 7& A 4
mol/L B EHRE . FRARG/FABME. RNA A
70% B fr 0. 3mol/L B & % i€ .45 RNA &M % 20
pl ke, W 2pul RNA o 8 pl &, AR ELE AN
RNA 7R .260/280 nm £ F ¥ lLE % 1.8~2.0 2 .
1.6 R¥x
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1 pg & RNA F ¥ R # % & cDNAM!, # RNA F
65C F % # 3 min, K A A 0.5 mmol/L dNTP,0. 01
mmol/L Z % # % #®,10 pmol/L K413 47,1 u MM-
LV Super Script K # % 8,1 v RNAsin, 50 mmol/L
Tris » HCl (pH 8. 3), 75 mmol/L KCl f# 3 mmol/L
MgCl, BB 4 20 pl. % 42°CE F 90 min, Am A 50 pl
% Jk # (10 mmol/L Tris - HCI pH 8. 0, 1 mmol/L
EDTA)¥ 70C# ¥ 10 min,

1.7 EEZRBERE

BLE & B H b 8 W & ¥ (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH) ¥ B &k 3k W 2t B, &
#® VCAM-1 £E K%, FE A7 4F A X Table 1,
100 ng cDNA, fm A T 5 & # & 4 4 (0. 8 pmol/L 7]
4,1. 25 u Taq DNA % X 8, 200 pmol/L dNTP, 10
mmol/L Tris + HCl pH 8. 3, 50 mmol/L KCl, 1. 5
mmol/L MgCl,,a-“P-dCTP 0.5 pCi), £ % th# % 50
pl, PCR RBE## %% 94C 1 min,i& X 55C 1 min,
E#72C L.5min, 25 MESF. KEFH T 1NRERE
FREKUXTAE), E XA A TWTF PCR AR U4
FOABITEBRMNEHRLABER.
Table 1. 5-and 3'-primers of target gemes used in

PCR experiments.

Gene primer reference  product(bp)

VCAM-1 §'-AGTGCTGGCCTCGTGAATGG-3 Osbora L 700
§-CTGTGTCTCCTGTCTCCGCT-Y'
GAPDH §-GCTTTTAACTCTGGTAAAGTGG-3 Nenauer A 528

&-TCACGCCACAGTTTCCCGGAGG-¥

1.8 #itEaHh
FABEHUSE LR AEZ DR F . BHE L
RAFERF L ER.

2
2.1 FABKRERZONAKEMEE - 51
gl Rk Siob-A 0

FALREREERSE A 0.1 pg/L)S5HER
KifER 2 b /5, EC-MC 4B S8 8.3% hn (14. 04
+3.61 b 11.444+2.68, P<<0.05),4 h & H
% (39. 65+ 6. 23 t 12. 48 +3. 18, P <<O0.
001).6 h AT TR EHPEL X BAE & (24, 15 &
5.46 B 13.37+5. 63, P<C0.01), %% BiER
1E# A B4 EC-MC # it 7~ 5 B (6] 6K 8 2

OLDL {21 EC-MC #; i, 3 2 B [a] R #ik

W OLDL 4+ 51LL 0. 05.0. 1 F1 0. 2 pg/L
5NEHAREE 4h G, HECMC {5 HEL 5
H 14.6142.36 H 11. 63+ 1. 23(P<C0. 05).
36. 794+8. 40 th 11. 73+ 1. 62(P<C0. 01)HI
42.754+11. 22 H 11. 84+1. 88(P<0.01), %
B B B A R AR REE
2.2 L-BaRYEtEEREEEBRAR
YRR — AR T

SR BEFEREAO.1 peg/LY5RER
FIRE 4 h B B {23 EC-MC #i [, L-H5E R
(1.2 fil 4 mmol/L) =A% EH%Hi OLDL i
{25 B PE A » 3F 2 0 B KBt (Table 2), L 0.
1 ug/L OLDL #i b 2 mmol/L L- & B4 51
BE 2.4 6 h fExtHi OLDL W{EH . 2/
[E] 4 #HE (Table 3),

Table 2. Effect of L-arginine on OLDL mediated
EC-MC adhesion in a dosedependent manner (z=+s).

Groups n adhesive rate(%)

control 9 11.73+1. 62

OLDL 8 36. 791 8. 40*
L-Argl+OLDL 8 28. 3716.21°
L-Arg2+OLDL 8 21.5315. 44°
L-Argd+OLDL 8 18.43+4.77°

L-Arg, L-Arg2 and L-Arg4 express 1, 2 and 4 mmol/L L-
Arginine. a:P<0.01,compared with control group:b: P<<
0. 01, compared with OLDL group; c: P < 0. 01, compared

with L-Argl+OLDL group.

Table 3. Effect of L-arginine on OLDL mediated

EC-MC adehesion in a timedependent manner (x+s).

Groups n adhesive rate(%)

control 9 11.73+1. 62

OLDL 8 36. 79+ 8. 40°
L-Arg+OLDL(2 h) 8 31.46+5. 67°
L-Arg+OLDL(4 h) 8 21.5345. 44°
L-Arg+OLDL(6 h) 8 19. 63+5. 78°

a:P<C0. 01, compared with contral group: b:P<0. 05, com-
pared with OLDL group: ¢:P<C0. 01, compared with L-Arg
+OLDL (2 h) group.
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2.3 MELBIIESH 4 F-1 mRNA Rk
EHAEARGRNAEEX)VCAM-1
#) mRNA ¥ 37KV, OLDL 43 2 h 8]
SRIMAKEMK VCAM-1 fFRi&, T LEE
BMEEXI 4l OLDL FriE S M K 4 8 VCAM-1
X, I B KM K (Table 4),

Table 4. Effect of L-arginine on OLDL induced
VCAM-1 mRNA expression (z+s, cpm counts).

Groups ” VCAM-1 GAPDH

control 7 540+58 17841+163

OLDL 6 1 9631278° 1 853+237
L-Argl+OLDL 6 1537+221° 1778+ 256
L-Arg24+OLDL 6 1 256+ 184° 1 694+ 264
L-Argd+OLDL 6 1037+175° 1 841+283

a; P<0. 01, compared with control group; b, P<0. 01,
compared with OLDL group; c: P<{0. 01, compared with L-
Argl+OLDL.

3 it

FEEELENY A AN LER R
HEBEHARYE EC 5K ,OLDL " &
THEREHBSAEEE, FHIIRRESA
A B4, /A B SR AL, FTRE M 3T
HAsMEEFHE"Y, EAMNEREY,0OLDL
FIRAOMRESNEARBBEEDTILAEER:
REEKRE~H ' B=&00, i/ iE L E
F.AAKEKBEE R CD,/CD," . RLRR
% %) OLDL 2 & K#tE{E# EC-MC ¥ K,
F &t OLDL BE#E S A K4 VCAM-1 Rk,
{2 OLDL RSB ZAREKM TFHETRES
VCAM-1 I REF X,

5 fH [ B M 5E Bt OLDL & # €4k 4 51 k&
NO =@ 4>, i NO BT A4) L-K¥ KBl
AR A B KR ML R . Lefer %52 W2 F
P4 22 St A o I E R AR RS 9 B
NO 5l 8 il 2 F B4, — B G v ks 40 B vt
L AR 3Rk YR B RS T B 3 B . Provost
OO T E RS SR B SR AE NO R i/

B o R 40 RS MR R e, 25 SR B R NO A
Ml FPHERNERES NENHEER
(interaction) ; T B /5 V. L- ¥ KB {2 # NO
e, THEETR P ERN AR RETEE P
fEF . Drexler 2045 ST 10 o 44 5 A B R 1L 56
RO ESHPKE FREFF M, 6 A5
TR0 A R A, 25 R TR R I AL AE
BEMS 3k EC B8 Kk, 70 /8 L-
HEMOHETREX—-RN. NA—8LEE
RIS 3 11 700 T G 2 B A BRORS B, IR B N R 3B
HENOZEEY EC5MCHKM P EESE
H. Liao $UIJES Cu** 48 LDL(OLDL)
AT AR RRMER.SIEABHAAK
R, A EH NO ek mm ey 8 &-
NO s bl L-W XA E A B 8 AL OLDL #%
SR, ATRAEWRET L-H&&H OLDL
# S EC-MCH M{ERMRR, 2 B E
A5 VCAM-1 RFF k. L-FE MM OLDL
ES MBS F VCAM-1 EEx I HB As A
BIRREET N —FH L #KE .
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