o H sh Bk B L 22 % (Chin ] Arterioscler), 1996, 4(2)

* 149 -

AL UlEE O Sk R

K 4Rk

LABERAXEMAEER

BWE IS HREGALAIKBERALBALTHEY
RE+SERGOHR. KREAREO ARERRES
BBk G (a) & B ALK B B30 bk 95 AF M AL 4E R IR 3R,
BT TRABHEREGEAANAmp RN AT
AFCoLBTOER R Nt e T FFNmpE
AORBTESURARERSBRARK. SEARESG
ARARARBH AR, 28 RAFHG TR
FOLAKARMM A AFHAKRB LKL,
XatiE BEGE, B

RGBT R RN, BLE 5N IEEA (oxi-
dized lipoprotein ) 5 & Bk 35 £ % {k (atherosclerosis, As)
HLURMERFHRERRAEFEREMNERA, K&
& B Bg & 5 (low density lipoprotein, LDL) 21t @4 &
P/ BahBk8 SRR 1L 1 3B, B b S BN 5 O A8
Z M (oxidized LDL, #l4t & LDL)BE 7 LA $ E e 40 J 0
B & 4k (scavenger receptor) 75 & 75 i, 3 Bk 365 BE R AL
B E BN — A, 3T DR I B T o A4 B
(vascular smooth muscle cell, VSMC) ¥ B % [&] ] iE
BFgELMBEORER. B, 82 LDL &
BEHFHRKERELLERELARNLTRE. BENPRE
B REAL () R K& F KR A (very low density
lipoprotein, VLDL) 1 7] & 4 4k &5 45, 43 3B R E 4L
B E A () EALA VLDL (oxidized VLDL). 4k
AREREHG@MELE VLDL 5848 LDL —H¥AH
BB HERE L, BEE BB E A (high density
lipoprotein, HDL) B & $izh kB ee s (L v , (H H LR
HDL (oxidized HDL )70 3 Bk 38 #E 88 (L B R B B REAK . 38
S RIE TR S LB HDL B A Bgh bk 36 2 8 (L BUR,
AXBEFERXFLERILHALEHYIEESESI K
SERERE (L A 1E B LA e R

1 SAMEBREEEGEDRBRELPH
e H
Q1 BHRRREEEOSOENRBRRG

0B P 7 0 RO 9 945 o R B0 R s A 98 HE B AL

4%

GRS

A, Fd 250012)

RAEMBHER e ERR, £/ LDL 7 X EH
KRRt s EEm A S8 LDL EHAEH,
E B MR Y RS89 . Chisolm % 3, H4L
B LDL WaRBHEHLBEERERATHERERRA
RAfS S WA, T 40 B8 PR BR B A0 F R 1 B SR T ALK
15, oA 40 B &) $39% # 7 cyochalasin B &7 314 $ 4L
B LDL W&BH¥EEMH XS KL R LDL 835 M5B
BigA X it HEY, S LR LDL A {E g5 1
AFBRAEARMELE— SR K ELY
BEETRE PR EE RS A Sk & 8%
. & ELR LDL MEHRMAFBRKARARAESH
FEVEFEH AAELDL R U EERGAEARE 5,
AR A T HE ARG EAET
BT AW UASHEARRESHERS T I
CAM-1,VCAM-1 %, XS REH As R EMERE,
L2 RHRRKEEREEOHEZEEHMRAEQAR
BRI K
MEMREEFRETEAREWAR, RShER
BRERL G HAARRS . LREKARMEHE
NENEEMIBEIAKTHESHFE®HAR B
KAREROEELR, SR LDL 548 EwWAR
AGMHEEARIFERERARERNHARTHE
KERB. Berliner £ 4 B, 2% ¥ &4 LDL (mini-
mally modified LDL, mm-LDL) &3 F ¥y /3 540 B8 7]
i 4= AL B 85 40 i #5 /b B - (monocyte chemotactic fac-
tor, MCOO¥M 7 5, HEHBHMB-HN XK, W
KRR RS S R 3~5 fF, RFEFD
&M, mm-LDL A {23# HL60 4 M54 ¥ 3 bk M K&
Mk, EBEE5E/ARLDL XHEXR . mm-LDL
RE (LR LDL 4 0] {6 o 0% 40 AL 2 BT Mok B P B2 48
B, X P 40 B 5 R A R Y A B4 AR SR R R R
LW EHREMEELEPRHFEER L, Frostegard
e M, FREY LDL EHM AR AR S TR
F A, B Bt 2 B S kR LDL BT 54 40
HLA-DR.Leu M, ¥iA#¥ ufl CD Fik K, KW EL
A LDL AR 2 {8 S 8 40 Mz 9 52 4 ARG B o L (2



+ 150 -

o = B ik 8 1k 22 3 (Chin ] Arterioscler), 1996, 4(2)

FHAMEMMEML. EHRATES E{ER LDL %
EMEEXRFHEEREA DL AX—SRBLAK
RME, BT S BUE BB E AR P CREE, I
ShEALE LDL M EmMmALmE M A EARERA
M EE e, VTR E MR R SE, B R R A
MLEL, B R BEREMAE LDL B RY
BEXEERZ—,
1.3 SARREEEEOHLT LAY AMRMEND
#¥m

BB ELRRERBENAXMER, UE
A RFERE L. MLE T L4 R As BEIRTE R
HEENKZ—., CEA NETFRIERELHE
HAEMREES SRR, YKL TRERH,E
1% &F 48 M08 9 M9 R RT R A RORE, T & AL B I B O 3R
MAamReT U —ZFEKFAYE FRERETHTE
E&X, FESRARIIER. KERFREH HHEH
PR T M R LA R R A & RS
. Bof, RN T BALR LDL MIER AL
EVFERNHAREENEWS, R A E AR LDL f#-F 8
mRRAER. AREERAENE, WEEEEK,
FEEIR LDL WEF OB FRIARGKEHM
GBI AL, A (RO I 7 I T B A B 1R
H. #—#HREy™, g{LBLDL FHEX £ 5
40 M TR S5 09 B Y AR 15 TR 2 B sis jun ANl ras 3K
340, DNA SR . KRXFE' RN, 48 LDL
ol S 1 2 - o UL 2 B W B fE A 55 S {k A LDL 3# fmif
EVRVARGRNER1IFE NAREER-1ZE
FHLH BQu [ B E M $ /LR LDL Ay (2 B A 15
M, #° H-TdR ¢y B A B® 0 13. 3%, T 40 B3 3% W
o R R KRR 28. 9% . M4, B LA LDL AR ¥
AR X1 RO/ BEEEKEFH 4. %K
EHEONE, RETEVNARNE. FamTREY,
HEALF AT mE S/ A LDL M 1B FRNARYE
WHREMH,F S iE AR LDL x4 % F Ak
WA E B, Schneider %78 M ELMPE T K
B LA ) 3 T AR B Bk R B ok RS Bh bk PR
AL BERE RCHEARFKRBY KREH
REAHRERY, ERHLESERE, N T 8
il EALE LDL A1 5 i £ (2 108 F 18 U 40 M 0% 7 1
H.
1.4 FREBEPEEZAMMNRINEE VTR

FARMEEAREH S5 XK LDL (natural LDL,
n-LDL) X4 ML /N5 B 46 BB SR R ] . n-LDL AEES[#E M
AR T B LA LDL 0B A48 /MR RS B B

%, &L LDL T B EF N TR EM ADP Al
B (M B 1% 5 04 ML/ ARCR SR L St Ah, EAE R LDL 39E
AHERAH IR E A ARBRERERAESEFE
¥j5 n-LDL 38,42 R 4L R LDL 7E Rt M w2
PRAZEER.
1.5 BHBEBEREEONAE4EREBF AREF
RuaidiEREB R HPIK

FRAEREF ASEFRET—S{¥ YR E
ERMETHERSEE BTASR URETARAE
RMEREMERF 25N EFHEROREEY
i 2, E 3 5 Bk 8 BB L B B 1 A2 B A R RE SN
BEAH. IHOREFEARAEBUNESARZFALR
LDL fE f T & (LR A 2 F g B IR 7 4 B St B A K -1
MR REREE T-o &0, A9l E-1 M RIRTHE
FHHASOLEFENARD/MESEERETF
(platelet derived growth factar, PDGF)# K £ ik, £
I P LA T, 5, B R SR FE B Fa W E T3
DLEBHE FE T e F 4k mRNA REH R &M, 2
HE 0L 73 UL40 B s 8 ok R A U,

RECHNREEREATASAKERYE®
MEETRAKE TN AR ETHERRX
&, O E KT R R T R B R A 4
b BE A EBRMRE KIS EHE R, R
K E MR #EERZHREE KL, Bajarshisth 2!
£ B, mm-LDL X PJ 57 4 B0 5 6 40 ML X RE H) S R T
mRNA EZREHBHASER MTRXRLDL M E
It 4 0 5 B 0 3 R T Y ik RIS /E . Liao ZHVE
ANREAEH mm-LDL FEELUNEHR. BHETF
U A mm-LDL 6 B A S48 B W40 M (2 3
HERRKARMIBRPRA, TEFAPRMER
20 B 3 I R 9 B 6 38 0 48 B AR R B B R (R K
MREBER  ERERRKEARERFHERAR
HERIHEFSE mm-LDL A& HEEH . ok, SR
LDL fRIBMAE AR WA R R MR EX (TXAD
B AR ME AR ECGLHMERURRENEE
M4 &F 5k B F/— 8 {L | (EDRF/NO)VS, B % 1%
SFHETIAE S IE. B LA LDL pyix He e A A B F 3Bk
WHBELNAESRRE,

2 RHAEREEEREOEDRBHELT
45

KT RACHRREEIREOE As THIEARR
B, R, Mohr FUEH R H 1 £+ S 49 LDL &
VLDL B ALt 2 b & 8. #H H i 17 8 VLDL



& 5 ik B8k # 5 (Chin ] Arterioscler), 1996, 4(2)

+ 151 -

R A E AL B, TR A Qo AXFE R ¥ LDL
AEEI,TMAX VLDL EERFER, #5, 46E&
HEKREHRER TR RBR SN, VLDL 5 LDL —#
WA K £ B LB, VLDL 5 Cu SALBE M
HEEdEwHRm ks Rme. 4o
VLDL 5 E W40 K2 3L 5] ¥ 5 /5 o 7] 5 40 4R Py B 1B M
HUM=EBEXA® AR AL A VLDL R EM M, E
RMAKRANEM A SRR, R E R
VLDL A5l EEARMRFE LN H M= BMER
B, A SRE SRR T TR AR T %
35 MCP-1, j0 A 4L # LDL,VLDL & £ 1t & VLDL
J5H MCP-1 mRNA Fik7K ¥ Biw, 4% VLDL
BERREAR LDL & 2 f%,8 VLDL 78 3 %, %8
$4A VIDL Mo e s mRe AR AL ER. &
{2 VLDL iRth v Rt i VUL b A | &
BAEEY  HEATETEAR LDLM, Bt 8t
B VLDL 584k % LDL —#¢, th A H T As BU¥.

E<FEALH VLDL B As BB AR . KEE
ZUIHRAR,EWMAMBR A LA VLDL £i#dH
BEf VLDL Z4& , X BI B4 ELHERZETR.
X4 VLDL K H{L & LDL #30] #4) " - E 4L & VLDL
SEWARNYSE S, R ELA LDL thrmF'"™ I-§
L VIDL SEMMARME &, RWE(E VLDL 5§
XA VLDL RE#EMFHE, BEARLDL 584R
VLDL #7 XX E$XREH, AL VLDL A[ i
# -4 & VLDL 75%, i $ 1L & LDL {2 88 M
WO RZ A B LDL RS MHERARE &' I
FARLDL 82%, TiH LR VLDL {LREiM & 38% . &
MR, HAR VLDL BBk BB R EEED
Emg e VLDL 24, MEEXZEAET2 %
.

3 AHUNSREIREEQEDKBHEELPH
(3!
REEREORANDKEEELER 8L
EEEREAN ASREHBHES. iR EH,
ZFOH-O, ¥ERAT, HDL # TR AR ELE K
E K-FREMK, i B B 8 R YK (TBARS) ™ 4 ¥
Z. R HDL £ B EMNERAT O R ERLBENT,
MELBHY HDL B tLAE R &K £ & k. Nagano
ZW g T H LB HDL 5 X4k HDL (n-HDL) ¥ 32
ERhENEN, XM ALR HDL M\ &8 5 W4
BHAKAR P ZEEMAEN B E KT n-HDL,
Musanti A E R HDL 5 J774-A, E 4 R 3L EH

B, RS {LA HDL X J177-A, E % 40 52 B mAR
WY, & 9 EAL A HDL B 2 7] 8 4 Bk it {2 3F
EALEEMAE. Mored £ — M RRH REB
#5 9 HDL ( Cu’* & #i HDL <6 h) B0 ¥[ fff HDL
TBARS W& . HES B K. BN SRHEM L
4514 0, B M 32 7R S 4L B HDL o gE 2 5 ik B B A
o

FhATEEREATTSERAR EMRRIA
&, H Kd ¥ 0. 96 mmol/L, ¥ {LA LDL K Z B4k
LDL A A S e 4 S{L & HDL 5HEAHE S,
MXRRIBELD R REE, T E4L 8 HDL Wl UER E
WAREEYE/AE ILDL RAREEXRZHERENR
EHERMER. 4% HDL 5 £4L ¥ LDL Mt
% VLDL — ¥ 0] {2 & M8 F # U140 B by o 6 &L 1 &
Ry, Rt i PV aien, HEARYHEER
0,55 70 ¥ 38 WLAE B sis jun # ras R R X
B DNA &R on#EA X0, s, 8408 HDL trT
K P B A M= A ) — ETE 3 i L I 8T 48 T RE IR
i), E i, FAL R HDL L B (R Sh MR RERE 1L B0 .

BEEEEOKRTREETURGDKBEREL,E
FBkoB A EE (L B HDL R NMEH SR+ EE. &
i Liu 25 R T S48 HDL A& MR RE 8 A
BEHN, LR R ERRE RS RIERE -8
K HDL M X B ERWT ™ I-n-HDL, fF . JB B X 8
{L % HDL #Y K %% & ¥ 88 n-HDL 4R, % %] HDL %3¢
FhEmEEENBRIELTESS AsHRER
BB, XTHAR HDL # As FHRVEREE &
#H—EWE.

4 FHREES QEDRBHERCPHER

EFEFRATHRFRIERTNSES, LERER
(DKFATR As CHIBERERH M ERE
®. BHEEA G FEMIE As BYLHE MR+ HE.
Bk, SARBRES QU HERARKERRE
HAEFEWBERE AR E R ERRYE R
. WA EABEEAOQSHREABERIE
EMEERRBHNEERS QR AT THLER
AEBAR XRSHKEET @B As BH.
4.1 BBES@MUELEN

BFREO @ FHEHESIEMRE, TG
PLEALRE I REMRE/fI E th B = B0, lERH (O F
RAEFIMEN . Repin FEA As B RARAIEE
A (O ZRE, RBPEEA QM A LEDKE,
AETOERFHEESOEIR.BHE. SRET



« 152 -

3 [H BBk # Ak 42 & (Chin ] Arterioscler). 1996, 4(2)

EHEEFFERATITE RSN, GiERE
e EFNEAR T E 2B EFM Cu'™ Fe ¥ 0]
FEmEEA (@, SERRBEA@ME, SARR
EA@STHFHEEENS BEARS THY AER
B ERHNE ARERTRRTOESE, SE®
4R E KSR E R R R
4.2 BEHAEEEO@SEARKEEREaNLE
BEA@MWALEREERKBEE FRRETH
NTRHFERECHNELARMBHRY S E,
Naruszewicz 2% 5, i 8 £ (a) e LDL S 4k ¥ 4 &4
PRy, B R R Y B AR, ECHL R RT AR M B
EH@OAFHEEREH BB BRAREKTEY
HAEXERBPHE MECK LDL 4 51K 1304
407, HEFHE FENTEFMHBEA@OME
L4 , Sattler ZEPINA Y, RAEF IR E A () FH HALH
SRR AMEREART IBEA @ Cu* EH
HEBNEFLDL. X EETEIRER@SFTY
REEH A SEREREN N-ZBHSER B K
FAIMEHRPEES OFE LTS,
FHAREEA@MEMLR LDL YT HE WA
WERZH AR, AR LDL ZHAFFARIC, i
ShEMAAREA@QUAIRENAREESR, B
AT HE M 5 cytochalasin B 7] B 3 B E 5 0 40 R
MEARMBER@MER®. B, SLBEEEA @
MRESERARFEEXZARRREEERIEAK
AT AL EIET .
4.3 WANERG QEDRECHEELIHER
EAEREV.HAREN=—HEEAREL) 2
BEWHER AEAREDEFRIERY TEREE
B@EEELen EAREET@OLWAFEREE
B YESASBERARFAME LT EREAM
ARSI EENIEREEA (K 2~60
i, BRB AL, AAREEA O THN S
MERARS TR BMERE OEEERRAR.H
ERIELRIDL A 3015, MEEKE I X TR
LDL K& EEH ARERNESETE—N¥
EREAZMEOLESIREHELHEALE. B
SPEALBIRE N () AR 5 £ B Ko7 By 5%
BR, 5B U7 XEBE  EAEBEL @R
ZRARBEAOEEAZME " IR LTHEBR I
EEFAMARRESEEESE, (OENRER.
BEEFRRILEERAEREEASATR & ELE
.M AL EEAEDRE AN RER
BBt REFENEENER. AL E—2HREL

TR ESHCE A TR EAEEER, H
IBEAEGANSILBEHLE TR EDKBRE
RN ERRAFEET L.

S50k

1 Steinberg D, Parthasarthy S, Carew TE, et al. Beyond
cholesterol: modifications of low density lipoprotein that in-
crease its atherogenicity. N Engl J Med, 1989, 320: 915
~924.

2 Nagnao Y, Arai H, Kita T. High density lipoprotein loses its
effect to stimulate efflux of cholesterol from foam cells after
oxidative modification. Proc Natl Acad Sci USA, 1991, 88;
6 457~461.

3 Sattler W, Kostner GM, Waeg G, et al. Oxidation of
lipoprotein Lp(a). A comparison with low density lipopro-
teins. Biochim Biophys Acta, 1991, 1 081: 65~T74.

4 Parthasarathy S, Quinn MT, Schwenke DC, et al. Oxida-
tive modification of B-very low density lipoprotein, potential
role in monocyte recruitment and foam cell formation. Arte-
riosclerosis, 1989, 9. 398~404.

5 Morel DW, IDncorleto PE, Chisolm GM. Endothelial and
smooth muscle cells alter low density lipoprotein in vitro by
free radical oxidation. Arteriosclerosis. 1984, 4: 357~ 346.

6 Kosugi K, Morel DW, Dicorleto PE, et al. Toxicity of oxi-
dized low density lipoprotiens to cultured fibroblasts is selec-
tive for S phase of the cell cycle. J Celt Physwl, 1987, 130:
311~320.

7 Quinn MT, Parthasarathy S, Fong LG, et al. Oxidatively
raodified low density lipoproteins: A potential role in recruit-
ment and retention of monocyte/macrophages during athero-
genesis. Proc Natl Acad Sci USA, 1987, 84 2 995~998.

8 B, HE ik HLEmdESEREEAMNERN
ABBRHNEERNOER F-FEX¥FR, 1991, 11
(4): 296~301.

9  Berliner JA, Territo MC, Sevanian A, et al. Minimally
modified low density lipoprotein is biologically active in vivo

in mice. J Clin Invest, 1991, 87;: 2 253.

10 & F.EEILERE$. RENL DL £3REHEE
LR BERGER. TEARARRE, 1995, 11(2):
174~178.

11 Frostegard J. Oxidized low density lipoprotein induces dif-
ferentiation and adhesion of human monocytes and the
monocytic cell line U937. Proc Natl Acad Sci USA, 1990,
87:. 904~908.

12 EENL O MO KRMELEmIREaTEE
ADRTHIARESHEN. FSEHXEENR,
1995, 26(2): 146~150.



o ) Bk BE 4k 22 F (Chin ] Arterioscler), 1996, 4(2)

» 153 -

13

14

15

16

17

18

19

20

21

22

23

24

ERNL AR, AN RREREEBEHIEEEN AS
RYMUEMEMERZLINEN. LA F5L00
”¥E, 1995, 27(5);: 507~513.
RRLEZK. kD . % EAUBRTABEASALEX
ERANEFRHNGENEPHHERE. TERHER
Adk, 1994, 2 (2-3): 84~87.
Schneider JE, Berk BC, Gravanis MB, et al. Probucol de-
creases neointimal formation a swine model of coronary
artery balloon injury. Circulation, 1993, 88: 628~ 637.
Nunes GL, Sgoutas DS, Redden RA, et al. Combination of
vitamins C and E alters the response to coronary balloon in-
jury in the pig. Arterioscler Thromb Vasc Biol, 1995, 15,
156~165.
WS, BN KR ¥ RTRY LSRN E
HHEAMEELEFRULARNEGERN. THOHK
240X, 1995, 3(1): 33~35.
Hamilton TA, Ma G, Chisom GM. Oxidized low density
lipoprotein suppresses the expression of tumor necrosis fac-
tor @ mRNA in stimulated morine reritoneal macrophages.
J Immunol, 1990, 144, 2 343~ 350.
Li M, Freeman MW, Libby P. Regulation of smooth mus-
cle cell scavenger receptor expression in vivo by atherogenic
diets and in vitro by cytokines. J Clin Imvest, 1995, 95;
122~133.
Bajavashisth TB. Induction of endothelial cell expression of
granulocyte and macrophage colonyl-stimulating factor by
modified low density lipoprotein. Nature, 1990, 344: 254
~257.
Liao F, Berliner JA. Minimally modified low density
lipoprotein is biologically active in vivo in mice. J Chin In-
vest, 1991, 87; 2 253~ 257.
Chin JH, Azhar S, Hoffman BB. Inactivation of endothelial
derived relaxing factor by oxidized lipoproteins. J Clin In-
vest, 1992, 89: 10~18.,
Mohr D, Stocker R. Radical mediated oxidation of isolated
human very-low-density lipoprotein. Arterioscler Thromb,
1994, 14: 1 186~ 192.
A, DR, XY, H. Hit VLDL BEIKEHE
WERANE FRALBEREGF XU LHELR,
1995, 42~43.

25

26

27

28

29

30

31

32

33

34

35

36

BB B R EH. HLP LDL & VLDL & ¥
HHKFRIANEEERBLES-1 mRNA XM
H. AFEHXFEFR, 1995, 24(4), 250~252.
kEE, ARE, E¥E.%. ERMANER OX-VLDL #
KRB ZmALAREOFRLURLHELE,
1995, 42.

Musanti R, Ghiselli G. Interaction of oxidized HDLs with
J747-Al macrophages causes intracellular accumulation of
unesterified cholesterol. Arterioscler Thromé, 1993, 13: 1
334~345.

Morel DW. Reduced cholesterol efflux to mildly oxidezed
high density lipoprotein. Biochim Biophys Res Commun,
1994, 200: 408~416.

Liu R, Saku K, Zhang B, et al. In vivo kinetics of oxida-
tively modified HDL. Biochem Med Metab Biol, 1993, 49:
392~397.

Repin JM, O’Neil Ja, Hoff HF. Quantification of apo(a)
and apo B in human atherosclerotic lesions. J Lipid Res,
1991, 32; 317~327.

Naruszewicz M, Selinger E, Davignon J. Oxidative modifi-
cation of lipoprotein (a) and the effect of B-carotene.
Metabolism, 1992, 41 1 215~224.

Jurgens G, Ashy A, Esterbaver H. Detection of new epi-
topes formed upon oxidation of low density lipoprotein,
lipoprotein{a) and very low density lipoprotein. Use of an
antiserum against 4-hydroxynonenal-modified low density
lipoprotein. Biochem J, 1990, 265: 605~608.

De-Rijke RB, Jurgens G, Hessels EM, et al. In vivo fate
and scavenger receptor recognition of oxidized lipoprotein
(a) isoforms in rats. J Lipid Res, 1992, 33.: 1 315~325.
Hakerland ME, Fless G, Scanu AM, et al. Modification of
Lp(a) by malondialdehyde leads to avid up take by human
monocyte— macrophages. Circulation, 1989, 80; 163.
Galle J, Stunz P, Schollmeyer P, et al. Oxidized L.DL and
lipoprotein (a) stimulate renin release of juxtaglomerular
cells. Kidney Int, 1995, 47;: 45~52.

Keidar S, Kaplan M, Hoffman A, et al. Angiotensin stim-
ulates macrophage-mediated oxidation of low density
Lipoprotein. Atherosclerosis, 1995, 115: 201~215.

(1996-06-04 W)





