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ABSTRACT

Aim To identify possible mechanisms of the sug-
:gested high atherogenicity of lipoprotein(a) [Lp(a}],

t‘he ;usceptibility of Lp(a) to Cu®*-induced oxidation

and its effects on proliferation of rabbit aortic smooth
muscle cells (SMC) were studied and compared, with

those of low density lipoprotein (I.DL).

Methods Human Lp(a) and LDL were isolated and
purified from normal blood 'plasma by ultracen-
trifugation, sephacryl $-400 gelpermeation chromatog-
The oxidative modification of Lp(a) and LDL

was identified by agarose gel electrophoresis and thio-

raphy.

barbituric acid reacitive substahce (TBARS) method.

Cell counting and *H-TdR incorporation were used to

observe the mitogenic effect of lipoproteins and oxi-

dized lipoproteins on SMC.
Results The susceptibility of Lp (a) to oxidation
was lower than that of LDL. Native Lp(a) and LDL
induced slight increase in number of SMC and “H-TdR
incorporation respectively, which was statistically in-
significant (£>>0.05); ox-Lp(a) and ox-LDL promot-
ed the increase of cell number and DNA synthesis sig-
nificantly (P<C0.01), and the promoting effects were

greater than those of the corresponding native lipopro-

teins (P<C0. 05, P<<0.01).

WAE T ETRBME

Conclusion Oxidized Lp (a) might play a role in
atherogenesis through stimulating the proliferaion of
SMC.
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B EHENNKE EIEEH Uow density
lipoprotein, LDL) 5& ¥4 ) B 3 fk 3 HE 58 4k
(atherosclerosis, As) fEF vt 5 HE LB 1
HxM, FALBRE E I8 & & (oxidized LDL,
LA LDL) 7 {3 {2 (4 3 Bk B8 980 vk 40 i ) 7%
. MEZLHRABH N HMLE FEINLAER
(smooth muscle cells, SMC)HFE KM, M4
E/KFHIIEE H (a) [lipoprotein (a) ], & — Fh
MM As BREF. REFHFHRIEER
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HEVNEELERBED () REELFSELE
LDL [6] B K95, % F 3k SMC I ETE As
REMEER RS BPLTFREMA, FLE
BT RAREARBER @ MEFHRE
Fk SMC BBEAE W, URERAFITIEEL (@
T As RESBEFHREEEER.

1 MEFF
1.1 ®H

DMEM 3# # %, f 4 fu i /b 4 1o 7% (Gibco) s B
Eyd, KEBEJE)(Sigma); H-TdR(F B E T #
FERM); 1,1,3,3- 0 Z A £ % 4% (Fluka) ; Sephacryl
S-400 (Pharmacia);
AARCAEAEH &) HEIHEFFHHE.
1.2 SEDBKFRNEIEIESE ,

B wls]Fnd, IBREAERERARLE
HRTAENAE. R4~6 AR IAXBARAMEH
ARHBEN2/3, TR 1Imm' pKES 100 T aEN

0.2% % FEAZE)¥F 37C.25 K /min KE 6~8 h,

AR HEAFELANAEUGRERERAY, 37CE
F1h, 24 20% 'L“—"TT’JIJDMEM?ZWC\S%COz
BHEEPEF, I~ARBERERA, @B EKTH
B, 201234 FE %4 0.02% EDTA EL R
A VEXRE A 20% = 7F 37 DMEM #4715 RI9E 5%,
1.3 BEe@REEEEZCONIE. 41t
&

EEHEEER
beng assay, ELISA) 4}}\"? By REHEEA
(1K, 2BAZRINFFAXEEE@F 2,
FEHLH-4NESRTFEABNREES, BRTE
FRAFOCPE 4<1.120kg/L %45, F 10 mmol/
L # % Z 1% & 4 (phosphate buffer solution, PBS) (pH
7. 4, 4 1 mmol/L EDTA), 4Ci#&E # 24 h, £
Sephacryl S-400(1. 6 emX 100 cm) # B B2 & A
(DX FEREAFXFRRETEEEG, URFAHBEK
BERIRRNEXFEELAETHEA@ARER
BEAAE, Lowry EA T E B . HAEALHEETA
(a)# LDL & 1 mL(4 1 mg), % % 47 CuSO, B 4 K
% 10 pmol/L, 37 Ci& % ,20 h /5 #n EDTA(1 mmol/
L)% B4 KR, EF 10 mmol/L 4C PBS ¥ % 4
b & B s K B ik % B (thiobarbituric acid reactive sub-
stance, TBARS)I £ % L 1,1,3,3- W Z A E H 5 4 %
A4 % F = # (malondialdehyde, MDA) 2 &, T % 5

. & (enzyme linked immunosor-

LHARMEL WBPABEHB

BUREBEEREAAELAIHEREZRELSR
TEE,
1.4 PRUMERMIITH ,

RAEKKASRHFNE S~8KSMC HlAEHEA
UXI0AN/L), BB F 24 LmmIBHRR T, 5 0.5
mL, % 2¢h, BXOKEFRRBEBEF 240 E, iy
MNEMFERE N 10%, Bt A A LDL.EAE
LDL.BE s @FEALEEE G (), LREN 25 mg
B A/l EHFR, FBEAHNRE 10%/ 4 fn i 6
DMEM %%, BAZXEUHARANALS BHHE,
FANGREFREITH. )
1.5 MEEREEREZEEAZE

#% SMC #£4 4 LDL. £/ % LDL.F & (@ fr §
REREA@EREN 25 mg BE /L HBH AN
DMEM ¥ # AP HH 18h 5. & L w MR E =K
SHFCHTIRIEL X E H 2mCi/L, 6 h & W #,
% 43H-TdR ¥ 5% % , D-Hanks &t =Kk, Ul H
HEL, BEERSG AR RTHABHFERNL, 5% =
ERBET.EKCERA, FEETNHAD G
% (¥ % 500 mL.PPO 3 g.POPOP 0.1 g)F &K %k
S AL (EE Packard) L £ Z A G0 R EXF K
(epm),
1.6 HKitFEoHh

THEE 2+s £ R,
P<0.05 HRFEE XL,

HEAHRT RN BB,

2 4
2.1 BE@EREBERZEONEHL

BB (Figure) AT FF ISR H S LB E &
KEBERNEL., KAEEE (@M LDL 2%
hEMEERXkEIBENHERTHENER
H, fxakISEREALEEES@/PMTFH
{L, B LDL , TBARS {# .3 1(Table 1), fEEH
@QELFR-_BEEEEAS, EHLEEE
H@PRH _BE4AEREFE/LE LDL &
68%., U Cu™ EEIENSFBEL (K
LDL &b HEEMRMENEANEER
(a) §4LEEE LDL K.
2.2 RAREMEEEDQINEFEEEED
ot zh Bk S 58 B, £ R 35 58 A R )

PR AE E B E B S B X A s BKCF
HULAM TS Z LR 2 (Table 2), &R X
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Figure. Agarose gel electeophoresis of native snd ox-

idized Lp(a) and LDL.
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Table |.
Lptar and LLDL before and alter oxidutive modifica

The content of malondialdehyde ( MI3A ) in

tiont o - 5. zmuol 1o,
Corritape- M MIA
Lin 1 |k L
oy LI ] i &L B
lgtat 4 be, 7oz L
ox Lty e 47 < 34 = i

a; FPamo)eompared wah LDE wroap: b P<O0BY, com

pared wigly Lpl &) group.
Tpble 2. Efferss of mative and oxidized Lp (a) and
LDI, L ‘qeil aumber and 'H-TdR imqarpgration of
smooth. muscle cellsts ). i
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MM, LRGSO MELR LDL [ #
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01> 21 8tk B HE B A (o) it 12 il SMC o2
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(P<0. 03 RRRIBESH GO LDL i
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FOLDL 5 S8R9 20 80 901k 08t el ¥ (k)
LD 75 by ) 8 0 S IR S0k i) B 1S
BT A 251 FAARE . SO
MFERERLT. TR As BEROE ALY 5
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X Sattler UM IE SR 5,

@t (1004, IEE & (a) A[ {3 A MM &
SMC #y35 {B K B SMC {235 /E R A BE
5. EOUE T A S H A LA B R IS T AT
& R L E KR F-BCTGE-B B F K.
M FEALE RS E () 51L& B SMC B
FE A . HET MR T RE . A SRR S
FEH % E Sk SMC 3t %, 2 BT BRI X 20
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