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ABSTRACT

Aim To observe the different effects of oxidized
very low density lipoprotein (ox-VLDL) and normal
VLDL (n-VLDL) on lipid accumulation in smooth
muscle cells (SMCs) and attempt to explore recepror
pathway of ox-VLDL uptaken by SMCs.

Methods The same concentration of ox-VLDL or
n-VLDL was incubated with porcine aortic SMCs for
48 hours, total cholesterol (TC) and triglyceride

(TG) of the cells were extracted and determined.

SMCs were incubated at 37 C in RPIM 1640 contain-~

ing different concentration of  FITC-ox-VLDL ‘or

FITC-n-VLDL for 4 hours, the cells were washed
with phosphate buffered saline and the cell surface
bound lipoproteins were determined by fluorospec-
trometry,  Competition experiments were performed
as above. except for adding different concentration of
unlabeled lipoproteins into the medium.

ox-VLDL or n-VLDL.(200 mg/L.) was in-

cubated with porcine aortic SMCs for 48 hours. caus-

Results

2- and 10. 6- {old increment of cellular TG in

SMCs respectively (2<C0,01). less TG was ac

mg a 3.
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cumulated with ox-VLDL as compared with n-VLDL
(P<C0.01).
periment showed that the Kd of the binding of ox-
VLDL or n-VLDL on SMCs were 48. 82 mg/L and 37.
17 mg/L respectively, and the Bmax was 2067 pg ox-
VLDL/g cell protein and 2596 pg n-VLDL/g cell pro-
nlLDL competed with FITC-ox-
VLDL on binding to SMCs as efficient as ox-VLDL,
however. acetyl LDL inhibited only 10%.

Scatchard plot of the data of binding ex-

tein respectively.

Conclusion More TG was accumulated in cells ex-
posed tc n-VLDL (P <{0. 01). FITC-ox-VLDIL and
FITC-n-VLDL were taken up by SMCs via saturable
The Kd of the binding
of ox-VLDL on SMCs was greater than that of n-
VLDL and the Bmax was lower than thart of n.-VLDL‘
nLDL competed with FITC-ox-VLDL on binding to
SMC as efficient as ox-VLDL. acetyl LDL exhibited

mechanism with «+ow affinity.

low competitive effect, indicating that. ox-VLDL was
taken up by SMC via LDL or VLDL receptor.
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pg/g) Kd ti s & Bmax a1, B HERAYN,
ARYAKEAREG . EXRKEAREGRAET
HRERBRE G RAXRARBAEIFCORLER
KEABREGOHCBRARENBN XS #A
(50%) , dr LEALIL T K IS & & A e 9 104, 7 &
AURATREEGBERTRIBE G L /IR
KERABEG S REEFINPFMWbmRE,
XiiF 2 RABAREE, EF, A4
tap; BEEIEAR,  FMEAHRLL

* & M

WAREHAELN, PE A IBLER
DEH M =m0ENE, i H v = B (triglyc-
eride, T X EFETHRMEEFEIEE B (very
low density lipoprotein, VLDL)H, {188t
3T % M. ¥ & Wl 4 #8 (smooth muscle cell,
SMC) F[ # B IE % VLDL (normal VLDL, n-
VLDL)™, & ¥ fg 238 |, E W 4 K
(macrophage, MP) 4 W 9 8 5 3 S B B K 8
n-VLDL & TG, VLDL %74 RS , 7
I E B SMC ., HFREHE n-VLDL HE
fr, % ¥ {k B VLDL (oxidized VLDL, ox-
VLDL)f& % 5 MP B, BHit4FXH
# ox-VLDL & n-VLDL % SMC K ig8# M
FEREE FMNEETT SMC HER ox-
VLDL % n-VLDL ¥ Z&&#2.

1 HME5HFE
1.1 EEERERNBREREESE
ExmIfmg s, HRBEEHKFEN /3~
2IME B 0. 2%MEBAT 37CHA 6~8h 5. B
s U B0 A 20% B 4 i v 5 RPIM 1640 5 5 %, T
37C 5% CO, BE.3~4 REXARE, B A HEL"X
O TERER THK.
REFMABEOTRRALIRS AZH . O R
WA EEH;@ ox-VLDL 4 v A ox-VLDL;® n-
VLDL 47 A n-VLDL.,
1.2 BEANSEHS
ERANFHTRESEARERBABOEY 2B
7 VLDL R 1K ¥ & i T & (low density lipoprotein.
LDL). £ 1% s s sk h ¥ —RK %, #4 VLDL ¥
m A Cu* (%K # 10 pmol/L) & % 8 (20~25C) F
K i 24 h. B 8 ox-VLDL, £ 5 & Bt B K N #

(thiobarbituric acid reactive substance, TBARS){f ¥
EAZ, AR THEMK,
1.3 EAERRARERCEED

# X # [518 fo ¢k %, Sephadex G-25 it H 4 & 4
A5t fe & & (FITC-0x-VLDL % FITC-n-VLDL) A
RELARELA.
1.4 =B EERSRAE

# 4 200 mg/L TG # ox-VLDL # n-VLDL 4 #{
5SMC £ 37C4 B TEE 48h EMx SMC # TG
fo TC1E. %M A M % A Folch ¥t , RRAK T
i i # £ (Boehringer Mannheim 2 8)# & TG % TC
TE.
1.5 ML SEMIEER

¥ T Bl 3% & (0.50,100,150,200 f7 250 mg/L) &
FITC-ox-VLDL # FITC-n-VLDL 5 SMC # 25 mm
AW TCT BT 4 b B o A R AT
EUEAETRERDY . UNEEHFHLEEE. A
E B PBS % 3% .84 1 min, F PBS 44 g &, Al
EHEEBEGNESH  HAAKK 497 nm, X H LK
ks16nm)f 4 HE G (Lowry ). fn R 4
LEOTREREEHLRERE.
1.6 KEEOSTERNARLESHESARE

LFEESMC HIEF ISP L 8 WA 25 mg/L 8
¥ P RE E A F R Bk & (0,50,100,150 fv 200 mg/L
# ox-VLDL # n-VLDL, 100 mg/L # n-LDL #v Z &
LDL) # k4712 B & @ » WU K 40 1 10 3 3F 4% B 4% RCHE ¢
B,37CEF4h, REEFEL. A PBS AH 3 K. B
FIPBS 4@ MRS MEEpERANELBENE 4,
BRI EREY. PREKFUELE HREAR
EARIEEESE. UAAFLHEOLNARE &
£ 4 100% it EAREE G X FHH SMC 4 44732
EEasEsE,
1.7 HitH¥AE

TRREUNBEHAAZEGCEORT HRER
#HF BB,

2 %R
2.1 ﬁﬂ:ﬂ&l&%ﬂﬂﬁ:%‘ EREEaXERI
MIEAEE S B

M FE 1 (Table 1) 7] |, ox-VLDL 1 n-
VLDL AAHH TG S84 3N 3 B4 3. 2
fEf 0.6 . HWERAEBEFLEE X (PO
01),7i H n-VLDL A4 A TG # & E H ox-
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VLDL B8 #£(P<<0.01). S RBRAMK,
ox-VLDL fl n-VLDL A48 TC S B E
FE(P<0.05), 4> F A%t AR 1. 22 f%F01 1.
25 &, B FZEIELKITEZERP>0.05) .8
A W ,0x-VLDL %% n-VLDL ¥ 8] 8| & SMC
M TG R, (R EF RV R EE R,
M n-VLDL {2 A2 HERVEA K ox-VLDL &
.

Table 1. Accumulation of TG or TC in SMC exposed
to ox-VLDL or n-VLDL (z+s, mg/g).

Groups TG TC
Control 18.4243.12 33.4942. 80
ox-VLDL 58. 85+ 14. 08® 40. 92+3. 64°
n-VLDL 196. 864 26. 60 41.7744.12°

a: P<{0.01, b: P<{0. 05, compared with control group; c: P
<0, 01, compared with n-VLDL group.

2.2 FRNARMECBUESHRERERE
EHNESER

HEZEFEF FITC-ELARREFIEE
HXEFITC-EXRKEEEEANKE ML,
- 40 B R B X FITC- 8 AL B AR AR 5 RS
EARFITC-EXERBEFEREAN TR
7S 1ER (& 1, Figure 1), % f Scatchard 1
BxE 1 MEEBRRBEHTELET, 45
WE 2(Figure 2), V4R E S HBRELR
MEFEREOHRWREE R B K b 48. 82
mg/L, B KEE A& Bmax H 2 067 pug/g A
EH,r=0.85,P<<0.05, FULAMLE SIER
EXRBEEEREANENBEER KIS
37.70 mg/L, B K4S A E Bmax 52 596 pg/
g MEES. RE\FFIHKRTESZEER
BREEMELEBRKEEREL.EE544
BREFREKEERESMHEL, FRNAEY
ARREE EIEE A O RN AR, BRE
EARBRE/D.
2.3 EMHEANEERRBEEEZED.EERE
BREEORIEAKEEEED SHICHEL
URKBEEEANESES
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Figure 1. Binding uptake of human FITC-ox-VLDL
or FITC-n-VLDL by porcine aortic SMCs.  The cells
were incubated at 37C in RPIM 1640 containing indicted
FITC-0x-VLDL of FITC-n-VLDL for 4 hours. Data shown
are one of three experiments. Each point is the average of

+: n-VLDL, *:ox-VLDL.

duplicate determinations.
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Figure 2.  Scatchard plot for binding and uptake of

human FITC-ox-VLDL or FITC-n-VLDL by porcine

aortic SMCs. Experimental data from figure 1 are plotted.
#,:n-VLDL, * . ox-VLDL.
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BEOmEHEN SRR KEERELMIES
BREERBEAHRALESMEER, EX K
EEREARSZRE GRS EARBRME
FEREAMAM. B 100 mg/L EHREE
ElREARS FITC-EAARKEERESS
TRIERMNES SREENMBARREEE
EE AL, ™A 100 mg/L ZBtfk LDL (acetyl
LDL, Ac-LDL) %% FITC-&{b Bk (% E iR
EOSTRUIARNEG S, MK FEILARS
& FITC-8{L AR MEERESAL 10%,

100%

Binding of FITC-ox-VLDL (%)

0 8 L] 18 I
FITC-lipoprotein (mg/L)

Figure 3. Competition of uniabeled human ox-VLDL
(#), nLDL ( ¥ ), n-VLDL (A) and AcLDL (+)
with homologous FITC-ox-VLDL for binding and up-

take by porcine aortic SMCs.  The cells were incubated

at 37°C with 25 mg/L of FITC-0ox-VLDL and increasing con-

centrations of unlabeled lipoproteins. Each point is the mean

of duplicate determinations and representative of two ex-

perimets.
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3L 6 45 R F BF, ox-VLDL 1 n-VLDL #f
aE{R# SMC Z0H A HEF L {H ox-VLDL 3]
B KA TR s R ERER T @
n-VLDL 3&. SMC B {8 #1 #£ $# B ox-VLDL,
0ox-VLDL, n-LDL, n-VLDL ¥ % ox-VLDL
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YEFR55 . $87R ox-VLDL W] gt LDL &1k
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B 7E 1974 4F,Bierman % A & 3l SMC #
Bt LDL % VLDL 5 HDL #7 10 %, & b (]
WHTESMC REFEFRRESEMEERY
3% K,1983 4E Brown 1 Goldstein I WET
A LDL ZZ4&#g cDNA, {HEHF LDL Z{4&1R
i i, % LDL 5 SMC B & RRES-E SMC
71 B & B2 & (cholesteryl ester, CE) K EH#
R, Ismail R, BHEHESRNELSRE
5 LDL. 8% E I8 E T (intermediate density
lipoprotein, IDL) 8¢ VLDL & & & ¥ && i
SMC Bt LDL Z &R MEREER,
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YT A VLDL #{& cDNA, ERE &5 LDL
FZIEHIE 5 T IhREES M. FEIEFE 3 HR ik &
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FHEBES E.ER VLDL WSS A
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7k & BV AL 2R ox-VLDL ] gE & 4
i VLDL Z{F#t A SMC.

FRULARSMORER G FEFER
&, BRTRES — ., XE(1014kiE ,SMC & H
TF7E Ac-LDL &, HEAELEGT  EEH
B, AEEHREEN LM ERERELEERR
B C METIMEAT ARG, (HXe
HEA#UWRE/ NREEERARSTEERZE
EHEA 0NER. EXE[11REF As By
E T — 4B B2, As BEsR 185 SMC #RF R
HIERZE., HI1ELERH Ac-LDL MiH SMC
%4 ox-VLDL RNE 10%, i HEE X F i
TREER.
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