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Oxidized low density lipoprotein (ox-LDL) is an independent risk factor for atherosclerotic cardiovascular

and cerebrovascular disease, and it is also an important biomarker for the diagnosis of lipid metabolism disorders such as

type 2 diabetes mellitus.

mentioned above, and actively participates in the occurrence and development of the diseases.

The study confirms that ox-LDL is widely existed in the serum of the patients with the diseases

Combined with the ox-LDL

research status of current domestic and foreign scholars, this article will make a summary of the ox-LDL oxidation deriva-

tives, pathogenicity and detecting methods.

%% BERE 2 H (low density lipoprotein, LDL) %A

& Ry A B B IR A 1 (oxidized low density lipo-
protein , ox-LDL) # A N 25| % 8l ik sk £l 4k ( ather-
osclerosis, As) P4 0> ML 45 952 95 19 200 57 £ 6 TR F-, ox-
LDL VE R S0tk < L d” T2 AEE T As DL
REBE ., 2 AUBE B | I8 RS 14 B 195 14 9% (non-
alcoholic fatty liver disease, NAFLD) | R &t 41 BEAR
& ( systemic lupus erythematosus , SLE ) FIHTBEIRZE &
fiF: ( antiphospholipid syndrome , APS) | ) it ik I 12 i
A BB R R o ox-LDL E S 25 &
S PSR S 7 O I 4 A E R A B E T, S R
20 L PR R 2 A R A PR A A, TE
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AT AR 0 9 B FH R L EG A 0500 B P o S R
B RS WEARSIN ox-LDL ff 4

1 REEEZEENELEME

KR LDL & A K Z AN AR TR (poly-
unsaturated fatty acid, PUFA) , 27 LDL S5 iR &
M 35% ~70% , It L4 5y ke A B Ak, R
H 2 A 8 7 0 38 3 05 PR %8 (reactive oxygen
species, ROS) (il i 43 241 it Se 0y 31 1A 3R A5 X LDL
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FALIBMTIE B ox-LDL,

WML Y R AU B B S LM T TR Y
— W) SRR, e BB A AR A PR 2
A H AR R AR, R BRI | R I R s i A
PR 28 ) 35 R MLAA ™ AE A R, 3 30 LDL g%
M SEALIE 8 ox-LDL, i BB A A J2: B E (0 A AL
EHRRZ— BN ERPRET, & A 35 bR ag
TR, EAR T HE R, B S Ak R RN, DA 3
ox-LDL X P4 {7 2B ) 45 3 1

P4 R Cu® & LDL S Ak 18 M i i 4 Ak 51
(preoxidant) , 7F LDL J&T& Y, R B A EIR &Y Cu™
RIWl i S LDL %4k &4, B4 LDL 4 B~ 5k
WSS AL B LDL 258 P Cu® IR HE R
JNEJE DATK B B K i) SR Ak 3R 3 ok 3R K 11
AN, A K it A Ak, Cu™ BT LAl LDL 4k
B % 2 I B R AZ R T i R R, &R
TEAY (W2 W 2R %) n] i i #E
Cu™ Fe™ WIS FALIBM ox-LDL RIME R B 25
ox-LDL B L (A 55 10 A0 4k 7= 2 | Ao S Al AR Y
i Cu™ A A AE MY B ox-LDL B A 2 fe 4
I As Hi ox-LDL 1532 A= Wy Ak 24 R, DT R
Jr

0 B R A B T e B, I P 2 A4t L A, I 2
LS PN JEEF- T8 JUL 200 B | 5P A% 200 R AT LA 4R Ak 18 i
LDL, MFAYE LBl LDL, 413 LDL &
FERIBLE] G ATE R, A% E N NR T 5ixX 4
B U A B B A 5N A N s A i 7E LDL
AL R AR, R T A
PUFA ##HIE g i A k¥ (LOOH ) , i Ah—42k
Py PR 2R U fifi FH 48 AR R4 -60 X LDL 2R 47 HR 4
WAL LAME LDL kKA Ak, 75 LR R Z M E L&
i AN R R ZE 520 T, LDL AL AB M AL ox-
LDL U4 K= A W 8 AT A S B et 2 2 2

2 ox-LDL SHTEY RIFIEEEN

LDL EALEMIE L ox-LDL &l FHp 1 2 i3 1
FEWENR AR IR B K 205 & 1 B (apolipoprotein
B, ApoB) #F I 7E i BT it S ALAVE T R A B Mk 22
TE OB 1 S8 W, 7 AR B SRR AL A L S
Ui B NI AL Y I S8 A6 W), T 7 AR AL Y S48 R
R IR E AL W, S AR NR | S AR 1
NEZEATAH, DL K2 ApoB 25 1 B 4% T 4 11 (9 18 1

Y TERZEAATE Y R A A | A R
ApoB & FHEM 5 7 HE BT I BT R SR J2 ox-LDL &
PEEURTER) B R
2.1 |EUBBERIHENE

TR g B2 b, LDL A i 8 s o | Ak A=
AR A A I AH B ( oxidized phosphatidylcholine , ox-
PC) ,ox-PC 75 ML/ i Ak PR ¥~ 2 T 7K fife 1 1) 4 ]
T, 77 A LB S IE RE B8 ( lysophosphatidylcholine ,
LPC) . LPC 2 fbWENR & EUR PR 32 R fr , n]
WG Z2 RS T IR AR AN A R | A0 M A ME S IR
Tt AR s 2 R £ P TR A 11 Wk 4 L ) S R R
REP TR 4, TR AZ AN LPC ATl AL G
B AEIBEAZ IR 2 B Rho {553 B, S E T 40 7
FLEA N L RS 5 LPC 3 i 3 0T W R I C 45 25
T A e NS A R A 2R O, S BN
F AR E R, 51 N R AR5 . LPC 1E
E=R A A NS 7 T I TR 1 e v e e
(caspase-3) J7 A i 8 A0 W) 5 5 N JBF i K PN 12 4
KT

ox-PC 38 AT VR S Ui 1) 5 151 2 Bl IR 9% v K
( Alzheimer’s disease, AD) %518 17 14 #ff 28 2 9 19 &
Az BT SEAIE S, TR NP2 B 20 Y R 41 SH-
SYSY ', ox-PC ATHFEAT e H IR G 208 45 B s il 1
7 TSN I 400 25 AR A s € A T8 AL, s B
SHBER 1A B TE R F AR TR
A A 45 R G BARAE A i A
22 SHEERRIRYE

[E6] Pt S A AR A A W e A v R S A T e 481k
i P 7 ) Jok B8 1R 5 s vh 4 B AR T, SR
LV L, B AL IESR B 007 1) S0 [ Pt 1) 4 36 i Wl
THi o Kobayashi %' 741 43 ox-LDL 82 (3 B,
NEH—FEES B,-FEE H 1(B,-glycoprotein I, B,-
GPL) Z5& ke St PEBCAA , 23 B Hon 43 7 5 JIE
BE-9-FR H T-45¢ ( 7-ketocholesteryl-9-carboxynonanoate ,
oxLig-1) . APS /N ES 1 FEJIA B,-GPL 4T B,-
GPIHLIAJG , /N B W 400 i 28 oy 4 S MR L AA oxLig-1
TrlE ox-LDL [ & AT 340 10 £%5 DL L, 8 /R 7E APS
H1 ox-LDL/B,-GPL & G Y v] 2 5 [ 5 %5 Fl 5l Jik
BEALRTE R . Matsuura 551 ZEXT ox-LDL fE254k
BV LA RIS A BR, 7T B T BETR 2R 1Y o FR I
BT ox-LDL 55 B,-GP1 F¢5PE45 G 0y G sig M v
L, Huang 2PV lIhib 2S5 T B,-GPT FR Sk i
1A oxLig-1, JF-48 7~ 76 /) BRUIE B B W 48 i v | oxLig-1
Al kB M5 A oo (IkBa) B8R L5 3006 2% 1
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kB (nuclear factor-kappa B,NF-«kB) i A% 5 DNA
G54, LU AR AN A B B 1 1 AR YR Tl A
IR TEHE DR K P B I RAE B 10 7= A R 4%
B As IPEA. Li 55 UESE, ox-LDL A9 SAALAT A4 4
9-3 FALEIMAR 13-id S AL I R 1 W A N i Ak
A FE P 3800 B4 3% A& y ( peroxisome proliferator acti-
vated receptor-y, PPARy) A9 EC {4, 7 /)N BR LA
YAt J774A-1 1, ox-LDL M E AT A oxLig-1 1] 5
PPARy 2RSS G 5 MG %32 1K, L8 CD36 kR Y
e s Je 2R3, AR 9 Wk A0 JH A Wk B BB ox-LDL, M T
T I 200 e R A R R, I As B R K TR
Chi 2 SIS 8K ox-LDL 1 [E 25 ) oxLig-1
V£ PPARy — B HBsh 71, 7 5E4e N SP ] I 5 A%
4 THP-1 H, I35 PPARy-CD36-ATP 254 & 5%
izfk A 1 (ATP binding cassette transporter Al,
ABCA1) f5'53&%%, 111 CD36 Il ABCAL 3k,
23 BInMNHEER B REURE

HAGE I B AT LIFI PUFA b7 (1 K i 2
YT AN TN ¥ 4 FRIR TR AT K A SR AL 25 5 eI
ApoB H R HUBTE IR A E R 2 E R 3L R 41 iy
LDL 2 A I FL Ay X 388 0l 5 4 971 HL AT FY) ox-LDL
2RI

TEE WE 20 8 P, A A R Z K (type A
scavenger receptor, SR-A) | it 4 Ak AR 28 i
A5 5 132 4K 1 (lectin-like oxidized low density lipopro-
tein receptor-1,LOX-1) Al 4 ox-LDL 335 it 11 4
TRlESEAEAL ™ A ROS, T8 2 22 51) J5 06 A6 25 11 30 25
{55 ARG A% s K1, A2 32F 10038 20 L 266 B 20
1 3k, DT AE P B A% A0 L e A Ay i 20 L B 3 IR
fEERE . Bieghs %457 $£H, ox-LDL 2 5 NAFLD )
KRR, It RIEE EEIER ., Veerle 5 F
FEIR Y, TE I EA0 A, 8 2ok 2% 3% iR A2 B AR CD36
SR-A 33K ] W] AR NAFLD I & A8 58 11
FEEE, I EL MR A0 I R ET Y SR-A LCD36 5 %Ak BT
BEEATE TN E S AE 7 A h R R EAE ], A
WEFETE H TEF 52 N B AN N, ox-LDL A 3@ i 45 5
LOX-1 Z AR ¥ ROS NF-kB , p65 5 4% 5% 5 K -+
PEIAE R R A

ZE Al LIS, ox-LDL B8R A9 AN ox-PC |
EZ W M E i ) 280 2 1 2 TR 45 B0 P Y O
N E W I ox-LDL & f Al i f 24K 4 .
T ox-LDL SFALRTAE Wi, AL TR FR ML A ox-
LDL 5 2 1% 1 5K B2 92 W B I 22 ( enzyme-linked im-
munosorbent assay , ELISA) J77% .

3 {BIFIME ox-LDL BJ ELISA #:

ox-LDL ] ZEAFFA ML A kL (8137 2 , el A
AT REAE SIS Ak 5 PO B, 2 A I 9 AR PR i
TR, M AR XE RS I 2], DATE A9 22 53R B ) AR
EL L IR A5 52 56 HURE R FEIE B ox-LDL BI1E7E , B
ELISA 9 H 3 A ST I8 ox-LDL B9 2 & A,
VFZ S5 28 AN Rl BT AR ST 19 ELISA PS03 T
XTI ox-LDL % & B9 I 2 (% 1), K axX g
ELISA #6  J7 32 % B, 78 2 BBE JR 0w | 5l O
> SLE bt IUAE B8 ) 45 i 3 1 A A
Kt ox-LDL, 7EAS [RS8 i 7 2 B8 0 AN [+
BB ISR, ox-LDL A9 S8 AL AT A2 0 th A 58 4 4
[F], BB ARSI 5325 BT 8 FH B AR U3 ) SR A AR 2%
T XTI I W RIS 8 S 1Y) ox-LDL A6 U ELAT

& 1. ox-LDL kML R ES MR
Table 1. Species and binding sites of ox-LDL antibody

Btk s Fr P E= DN

BRI T =)
FOHla DLH3 ox-PC [24]
E06 W1 RELA [25]
5F6 PR R INE ) [24]
82D I - AR A Y [39]
DLH2 REEREE [24]
MDA-lys - MR RN A [25]
MDA-2 (-3 [24]

iR ApoB A Bt

4E6/MB47 MB24 %/ ApoB 60 M ERR [21,27-30]

B 3k Bl 1 R OAR S 1
ApoB & F1—#B 4
P ox-LDL 454 B8 1 R
WB-CAL-1 B,-GPI [1,21,32-33]

3.1 #HRMIRBENBEAEEERN ELISA &
VTR FOH1a F1 DLH3 J2& Ttabe ™ il 3 A
As L2159 G 138 2% 58 75 40 M 45 3 B BT ox-LDL 41
1A, 33l B T B T AR X ox-LDL LA #5381 45 4 e
J7, AR RNGE A KRk LDL 258 1 LDL f1 2
BEIE Y LDL, X R ik 32 2550 ox-LDL 2 i E Ak i
RTS8 M 14 22 IR o B 1) I A VR &
Yy, A ARG 1 28 | SR 7K Sn-2 Bk 3EAE F1— A~
o ELAY Sn-2 4 2 1M S T A TR 01 ATk B s 1k T e 2k
Y DAIZE RG> SRR ST R PR LA T B RS
PEVUII R A, U B 2 R, 2= A0 0 T
I35 ox-LDL & & pyfa il rfr . B 5E B IR E06 R IE
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Tl THMEEA E /N B 41, bR
SR G T R B B SR R 6 SR K A —3 4 LAtk
Pt A ELISA 75, —FhJE Ttabe’s 1| FH 270
AR A 2K LDL Joki 64T ELISA A, f% Je 45
HLL“ng ox-1DL/pg LDL” AYFE 2R R L3 ox-LDL
P B o R 45 SO R B O, BfeR e R
Z% N I ] K R 65 O3 — B & H AR Kyowa
Medex 1 ELISA 871 &, 230500 G AR B 19 1 vk
oRilUNSNIOE /I R ol OE S (NI DS E Y (ST =
AR IR BE 13 7RG 0 %) E Af
3.2 5B MIRA ApoB FEXEFUIER ELISA %

PEEHT R R 5 P I R B M )5 19 ApoB g 2
F1, BT R 4E6 JE L MRRBUIA, i 40 &+
A=A ox-LDL g /N B, £33 5 B T A
4E6, ox-LDL E AL B L 2 7, ApoB100 2 1 & /b
60 Z v 2 I 5% 56 1 o 2 T IUAR , 4E6 T 1A ] L
PR BB A IX —3 5 ApoB 1, IEPLIKLE &
ox-LDL R J1/2 45 G K48 LDL 1) 1000 4%, A
SRZE G IR i 4R6 B —BUiRHSE T —
Fh3s et ELISA 6 ox-LDL #4975 5, BRI A —
iR S 5 IO, (0 B8 B2 K L% ox-LDL 114 7%
g S e R (R R E R A E B UNTITR 4IPS
1%}%:27730] .
3.3 HRMIANBEX-EAREAYWERE

BT REBTIAR SF6 230 ok P A T A BT 1) s R
FIAe /N, e fa i /NI 4R 5 P3/UT /NI
H B AU G, 25 R A U W 2 RS/
B ) 6 R 3 7 Rk v A R O 4 A5 3 A B e R T
., 5F6 R yu REHTIAR AT RESRF 5 1 T 00 3 975 T 15
T 2 I3 B T R R SO A B A R
- TR - E BRI IR R RE S, et
25086 R NI RS- AL I G W75 S E e 2n
MR A g BTV SR BEHOE & & 15 A
FAPY R T IR T B ApoB & A5
TV B 1 25 -2 11 B0 5 90 o R S Pk AR U 67
FEF IS HUIARIY ELISA A6 85 85 1 FH F 1980 4FAX
FHWISET ox-LDL 513 As F 20 A R AL it TR AL AL
I, it 24 IR BA B DL R Btk
FERAY B ELISA K600 7 v
3.4 HRMIRSIEERERYRE ELISA %

Matsuura %[12] TN , oxLig-1 YE K B,-GPI
R SEPERCIR, AT LA S ox-LDL 45 B,-GPI 9454,
oxLig-1 /- I 1) ox-LDL/B,-GPI — o0& & W7
As (APS SLE %R T , A i B 4 LX) ox-LDL

FIR) 5 I R 3 A A 40 B A B, 3 i WB-CAL-1
PR I ELISA ¥4 IF 52, 1 iR 5 955 2B 34 19 i ¥
H AE1E R ox-LDL/B,-GPT E4H) )

Li 450 it R R AR R FIE T B,-GPI
(55 A5 A 38 (P.rB,-GPI-DV) I LIk B H E K
P52 PE UM B AR Y E 7 T — RO A9 ELISA A&
B DMERFSEIESE, B,-GPI ] LA i H 4 T 4%
FBAE oxLig-1 /% T 5 ox-LDL $¢ F P45 5,
ox-LDL By [E B8 W) it oxLig-1 7] LAVE A% %% 5% A 1
T NI w2 S Wi = v T R e N B R A )
s R IR I S5/ 2 R P AE S 5 As
AR L A RO AR L AR R LA P, -
GPI-DV 371 ELISA A& 50 4] APS | SLE 3%
L7 ox-LDL &5 i, &5 50 R & 1 % AL H iz
B 2 f5 L b, X — &5 3 5 [ iR H WB-
CAL-1 i ELISA A Y ox-LDL/B,-GP1 B &)
TR ER—, HILER,ET P.aB,-GPI-
DV #5719 LA oxLig-1 4 5 M IR A 5 1) ELISA
B, X T As | H B S M i A 2 AL
PRSI 19 B0 ox-LDL LG A v A6 I 4 1 1
ELISA K575 3% , 85 5 4 () JJg 50 R T BYs Wl 3
igiiE N
3.5 #BMIRFER4 ox-LDL = ox-LDL B H
ELISA 3%

Miyuki 25 58 5B IA N ox-LDL AR5 B4 5%
BCARBLAY , 3 T Z RN S B0 BE i B o e, I 38
IR FR A BL21 D338 T Horh iy pi Fh 2 7l
FB (v B w+N) , Ho yeS BB B SRR
PE 25 REUBEZE 4 ox-LDL (UfE ST, TR A%RIA 1
iS5 BUEE BT LOX-1 PR B B AR #5717 —Fb ox-
LDL A0 A58 5 ELISA J5 % ; b 7 vk B AT A5 )
M AR R WTSE TR LDL AR SE B AR Al i A 4R T
TR
3.6 IMiF ox-LDL FHEIH M 5%

it A I B AR 1) A, i B R ELISA 55587
FEARAS Wi e 1o FH 30 1 3 P9 25 W R ) SO R
Bt ARG BT S5 H R )12 1 2 i
RZW 28 R BT F AR 2 A8 B & 43 7 38 2 X
YA G 1 9 6 5 A 10 40 1 96 AR Ak X A= ) 4 F
HEAT R A DU s 5 AR W AR N 25 4 A8 b, Akira
DOV RGBT AR B R IR G E (flu-
orescein isothiocyanate , FITC) X #fi {4 & i K4 .
B RAHILTR L IKM) N st 2 iR 17 26 kR,
B T B § 145 & ox-LDL 1% ( FITC) KP6
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(FITC-AC)KP6 P> e-2d BERXT, 528 7 A /IR A
P ox-LDL 8 ALk, A2 & 5 G se o Bt J2 i 4k
2R CH B AT A P TE AR, X B R R Bk
HEATRRIC ) S 8 I 7 Ty v, W5 SR AL 22 ROt
B IZE AT A6 O TP A e RS HE BH PR SRR R
BRSO IR R R A KO

JEESTHT R R X e R a2 ML ox-LDL A5
ﬂiﬂéé’aﬁ;z%ﬁrﬂo
4 % B

ox-LDL DB — IR & BRI 4 1Y 30 22 4 sk 1] B,

M ox-LDL 11 &t Jb HO2 A A AT A= 1 50 1l A5
P R PE 998 ZE LI OC R BB ], ELISA 3%
3T ox-LDL E AT AN S SEH T ox-LDL E’J
o R B S R A A R W i 1 A
FEHRED A K G 98 o0 BT 45 e S M i /ﬁﬁf“m
BRI 7 5 T B2 ox-LDL 52 F A I 14 28 8 5 1ol
WA~ ELISA 18— 2 LR A6 D D7 3, £ 1L
15 ox-LDL E K Ak 4R |5 4 B B i s, AR K
ox-LDL B — R S AL 11, NHE A &L RT A
SEH R EBURIE R M N 2, UL, BF & HA FE

SPESS A B0 5 A RN I X A A ik SR
ox-LDL K5 HERIN RS HETR YT B LR,

[ &% 3Lk
[1] E #, ERcpg, sk&LR. B,-MiE M I SAENES

Wt sE R[], i e o i S IR IR, 2015, 22
(7): 701-705.
(2] TR, B W BRI B DA R0 3 i B ) A OG5

MR T LT]. R I R# 2R 22, 2009, 23(6)
276-279.

[3] Bieghs V, Walenbergh SMA, Hendrikx T, et al. Trapping
of oxidized LDL in lysosomes of kupffer cells is a trigger for
hepatic inflammation [ J ]. Liver Int, 2013, 33 (7). 1
056-061.

[4] Walenbergh SM, Koek GH, Bieghs V, et al. Non-alcoholic
steatohepatitis : the role of oxidized low-density lipoproteins
[J]. J Hepatol, 2014, 58(8): 1-10.

[5] Koichi. Effect of glycemic confrol on plasma oxidized low
density lipoprotein levels in diabetics[ J]. Sci J Clin Med,
2014, 3(5) . 91-97.

[ 6] Gustavo CM, Ehg YK, Magnus G, et al. Specific lable-free
and real-time detection of oxidized low density lipoprotein
(ox-LDL) using an immunosensor with three monoclonal
antibodies[ J|. J Mater Chem, 2014, 2(4) . 477-484.

[7] Jiang X, Yang Z, Chandrakala AN, et al. Oxidized low

density lipoproteins--do we know enough about them? [J].
Cardiovasc Drugs Ther, 2011, 25(5) . 367-377.

[8] Ahmad H, Bagheri S, Khosrobeigi A, et al. Effects of ol-
iveleaves extract on LDL oxidation induced-CuSO, in vitro
[J]. Pak J Pharm Sci, 2012, 25(3) : 571-575.

[9] Park S, Kin JA, Choi S, et al. Superoxide is a potential
culprit of caspase-3 dependent endothelia cell death
induced by lysophosphatidylcholine[ J]. J Physiol Pharma-
col, 2010, 61(4) . 375-381.

[ 10] Dias THK, Mistry J, Fell S, et al. Oxidized LDL lipids in-
crease [3-amyloid production by SH-SYSY cells through
glutathione depletion and lipid raft formation [ J]. Free
Radic Biol Med, 2014, 75(4) . 48-59.

[ 11] Kobayashi K, Matsuura E, Liu Q, et al. A specific ligand
for beta 2-glycoprotein I mediates autoantibody-dependent
uptake of oxidized low density lipoprotein by macrophages
[J]. J Lipid Res, 2001, 42(5) . 697-709.

[12] Matsuura E, Kobayashi K, Koikeb T, et al. Atherogenic
autoantigen: oxidized LDL complexes with beta 2-glyco-
protein I[J]. Immunobiology, 2003, 207(1); 17-22.

[13] Huang Z, Li W, Wang R, et al. 7-ketocholesteryl-9-car-
boxynonanoate induced nuclear factor-kappa B activation
in J774A.1 macrophage[ J|. Life Sci, 2010, 20, 87(19-
22): 651-657.

[14] Li W, Wang D, Chi Y, et al. 7-Ketocholesteryl-9-car-
boxynonanoate enhances the expression of ATP-binding
cassette transporter Al via CD36 [ J ]. Atherosclerosis,
2013, 226(1): 102-109.

[15] Chi Y, Wang L, Liu Y, et al. 7-ketocholesteryl-9-car-
boxynonanoate enhances ATP binding cassette transporter
A1l expression mediated by PPARy in THP-macrophages
[J]. Atherosclerosis, 2014, 234(2) . 461-468.

[16] Parthasarathy S, Raghavamenon A, Garelnabi MO, et al.
Oxidized low-density lipoprotein [ J ]. Methods Mol Bio,
2010, 610 403-417.

[17] Bieghs V, van Gorp PJ, Walenbergh SMA, et al. Specific
immunization strategies against oxidized low-density lipo-
protein: a novel way to reduce nonalcoholic steatohepatitis
in mice[ J]. Hepatology, 2012, 56(3) : 894-903.

[18] Veerle B, Kristiaan W. Role of scavenger receptor A and
CD36 in diet-induced nonalcoholic steatohepatitis in hy-
perlipidemic mice[ J]. Gastroenterology, 2010, 138(7) .
2 477-486.

[19] Zhang Q, Liu J, Liu J, et al. ox-LDL induces injury and
defenestration of human liver sinusoidal endothelial cells
via LOX-1 [J]. J Mol Endocrinol, 2014, 53 (2):
281-293.

[20] Maria JN, Jorge BP, Alice SS, et al. Oxidized low-

densityl ipoprotein, and C-reactive protein levels in lean



638

ISSN 1007-3949 Chin J Arterioscler, Vol 24, No 6,2016

[21]

[22]

[25]

[26

(-

[27]

overweight, and obese Portuguese patients with type 2 dia-
betes[ J]. ISRN Obesity, 2013, 17(6) : 2 013-097.
Shasotti A, Fabbi P, Fedele M, et al. Role of advance-
doxidation protein products and thiol ratio in patients with
acute coronary syndromes [ J]. Clin Biochem, 2011, 44
(8): 605-611.

Nowak B, Szmyrka-Kaczmarek M, Durazifiska A, et al.
Anti-ox-LDL antibodies and anti-ox-LDL-B,GPI antibodies
in patients with systemic lupus erythematosus[ J]. Adv Clin
Exp Med, 2012, 21(3) . 331-335.

Kurdoglu M, Yildirim M, Kurdoglu Z, et al. Cardiovascu-
lar risk assessment with oxidized LDL measurement in
postmenopausal women receiving intranasal estrogen re-
placement therapy [ J ]. Gynecol Endocrinol, 2011, 27
(8): 551-557.

Itabe H. Oxidized low-density lipoprotein as a biomarker of
in  vivo oxidative from atherosclerosis  to
periodontitis[ J ]. J Clin Biochem Nutr, 2012, 51(1):
1-8.

stress :

Penny WF, Benyehuda O, Kuroe K, et al. Improvement
of coronary artery endothelial dysfunction with lipid-
lowering therapy : Heterogeniety of segmental response and
correlation with plasma oxidized low density lipoprotein
[J].J Am Coll Cardiol, 2001, 37(4) : 766-774.
Holvoet P, Macy E, Landeloos M, et al. Analytical per-
formance and diagnostic accuracy of immmunometric
assays for the measurement of circulating oxidized LDL
[J]. Clin Chem, 2006, 52(8) . 760-764.

Liu L, Liu ZZ, Chen H, et al. Oxidized low-density lipo-
protein and B-glycerophophosphate synergistically induce
endothelial progenitor cell
Pharmacol, 2011, 32(12) . 1 491-497.

Sozer V, Himmetoglu S, Korkmaz GG. Paraoxonase, oxi-

ossification [ J ]. Acta

dized low-density lipoprotein, monocyte chemoattractant
protein-1 and adhesion molecules are associated with mac-
rovascular complications in patients with type 2 diabetes
mellitus[ J]. Minerva Med, 2014, 105(3) ; 237-244.

Azam G, Sara Y, Mohammad EG, et al. Increased serum
oxidized low-density lipoprotein levels in pregnancies com-

plicated by gestational diabetes mellitus[ J]. Iran J Reprod

[30]

[31]

[32]

[33]

[34]

[35]

Med, 2015, 13(7) . 421-424.

Chandrakala AN, Dmitry L, Bhaswati S, et al. Increased
presence of oxidized low-density lipoprotein in the left
ventricular blood of subjects with cardiovascular disease
[J]. Physiol Rep, 2016, 4(6) ;: 1-12.

Uchida K, Kanematsu M, Sakai K, et al. Protein-bound
acrolein: potential markers for oxidative stress[ J]. Proc
Natl Acad, 1988, 95(5) : 4 882-887.

Zhang C, Luo Y, Huang Z, et al. Elevated serum beta
(2)-GPI-Lp (a) complexes levels in children with
nephrotic syndrome[ J]. Clin Chim Act, 2012, 413(19-
20) : 1 657-660.

SKFLe, $enE, TEREE. 2 BB IR B IV beta2-
GPI/ox-LDL & W7K [ )], IRIRK IR 2%, 2011, 29
(2): 100-102.

Li JD, Chi Y, Liu SQ, et al. Recombinant domain V of
B,-glycoprotein I inhibits the formation of atherogenic ox-
LDL/B,-glycoprotein I complexes [ J]. J Clin Immuno,
2014, 34(6) : 669-676.

Miyuki KK, Takashi F, Shiro K, et al. Screening, ex-
pression, and characterization of an anti-human oxidized
low-density lipoprotein single chain variable fragment[ J].
J Biosci Bioeng, 2016, 1(1). 1-7.

Akira S, Hikaru Y, Keitaro O, et al. Highly stable, fluo-
rescence-labeled heptapeptides substituted with a D-amino
acid for the specific detection of oxidized low-density lipo-
protein in plasma[ J]. Chem Bio Drug Des, 2015, 85
(6) : 348-355.

RVUEFS ik ARG 56 Al 27 2 D't S e 23 1) 1o FH R T
M[I]. hEBEZTER, 2015, 6(36) : 57-58.

sk W, T, ALt ROGEE S o B ik S ELISA A5l
Pi-HCV LR LR [ )], K B2 SR, 2016, 13
(1) 18-20.

Chang MK, Binder CJ, Torzenwski M, et al. C-reactive
protein binds to both oxidized LDL and apopotic cells
through recognition of a common ligand ; phosphprycholine
of oxidized phospholipids[ J]. Proc Narl Acad, 2002, 99
(10) : 13 043-048.

(ULt W 20)



