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[ ABSTRACT ] Aim  To study the influence of plasma advanced oxidation protein products ( AOPPs) level on the
contents of high density lipoprotein ( HDL) subclasses. Methods Contents of AOPPs were detected by the chlora-
mine-T method and the composition of HDL subclasses were measured with two-dimensional electrophoresis immunoblot in
346 subjects.  According to the concentration of AOPPs, subjects were divided into three layers amount; low AOPPs
(AOPPs<60 pmol/L) group, middle AOPPs (60 pwmol/L < AOPPs <90 pmol/L) group, high AOPPs ( AOPPs =90
pmol/T.) group. Results Compared with the low AOPPs group, pref,-HDL and HDL,, were significantly increased
(P<0.001), but lecithin-cholesterol acyliransferase ( LCAT), HDL,, and HDL,, were significantly decreased (P <
0.001) in high AOPPs group.  Cholesterol ester transfer protein ( CETP) did not change in subjects.  Correlation analy-
sis showed AOPPs effect on changes in plasma HDL subclass. Conclusion With elevated plasma AOPPs concentra-

tion, the particle size of HDL shows a shift toward smaller size, AOPPs may hinder mature metabolism of HDL.
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ML H [ B 336 [] 7% 32 (reverse cholesterol transport,
RCT) , RCT e/t 20 240 P AHL [ B iz 22 AP A
TH IR, 23 200 1A JIEL [ 152 8 R X P, DA T R 1
SlKRARRE AL A A K R, BAT 40 Sl Dk Aok R A 4 1
FH o HDL 2R/ (20 b D RERR A X — il — 2%

BT o AR Lol H K 328 B 30 A 0 3 20 T 43k
prep,-HDL preB,-HDL \HDL, .HDL, HDL, HDL,,
A HDL,, £, A2 52 2K HDL 284
B S ARAATAE E As .CHD fés o 1 b H ™ H
FREEY B ZAEHR ) (HCHLEE A I B . i 04 Ak
7= ¥ (advanced oxidation protein products,
AOPPs) J& Witko-Sarsat 55" F 1996 415 S 438 (1)
H PRBEAE L6025 BT F8 3 1M 3% v 23 2 1 A 35 A LS
SRR EE 32 1, 22 DR R R A o s 9 SRR
ORI 5 205 R & B 5 A 1 BT I i 2 R
YIMEFR, As B MK AOPPs KV 8 8 F IR
N TR B RE 5 BT I 2 RF & T i) AOPPs
YER TG BUBR SR 40 i, 45 2R 7R AOPPs 53 5+ 5 411
HDL [Ji5IE R B 28 1 Z 1K (scavenger receptor class
B type 1,SR-BI), DL EWFFEEE SRR Kb —&
Y SE ) AOPPs A7 AT BEIH i #01 JHT- W 45 4% B0 JIEL ]
PR ) 40 FBC ST A AL T K Ty, T AR E T
As IOIE 3, B HAE RIBILH E AT i ok 58 42 B B
I, A SR A 43T AOPPs 45 HDL W28 56 5, 5
T AOPPs J2 #5520 HDL AOfRHIRAEHE As,

| HRE

1.1 HRIFH

MoPIZRHERTHEAFMES —ER{F i
Fg B # g % & (apolipoprotein , Apo) 4 & M K 89 A i
G E e R A, RS I LVE A W R
feREA X NE /AT AN NRA KIS H, &
BB M 186 ], T FH 56.8 8.9 ¥ K 45 K
(body mass index,BMI) % 23.7 +3.1 kg/m’; & 1 160
7, P 44 57.6 +10.2 ¥ ,BMI % 22.8 2.9 kg/
m’, FRFME AOPPs K EH A EA LW (EL),
% AOPPs I J& 315 fm 3B &= — M Am v Z1E 0 2 2
MK R E A 3 A, B AR AOPPs (AOPPs < 60
wmol/L) 41  # AOPPs (60 mmol/L < AOPPs < 90
wmol/L) 4 .5 AOPPs( AOPPs=90 wmol/L) 4, A&#F
REHMERFEFREZR2ME, 5 HAZRE
BiTmERES,
1.2 HEARLE

AMFRERE12~14 h, T, 4B ¥, HF

KRR N3 Ml A ThERE RN
M 51 4 -20°C 7, T AOPPs By 42 3l ; 5 1 7
-70°C k%, A T HDL T £ (831l
1.3 mAsRFEEBNNE

Hih = B (triglyceride, TG) |, & 2 & B ( total
cholesterol , TC) .75 % J& Jig & & 2 & #% ( high density
lipoprotein cholesterol, HDLC) K % /& flg & & A2 [ B2
(low density lipoprotein cholesterol , LDLC ) 4 & %
Bk m P B R AR N E,
1% ApoAl  ApoB100 ,ApoAS 5 5% fis A [ B2 Bt 4 %%
%% B (lecithin-cholesterol acyltransferase , LCAT) & 2
[ B% s %% 32 & A ( cholesterol ester transfer protein,
CETP) ¥ % J# B 5% % 7 Bt 4 M ( enzyme-linked im-
munosorbent assay , ELISA ) i 7 £l &
1.4 AOPPs iKEME

% P8 Witko-Sarsat %61 # 2 0y 4 4 4 6 o8 3t
%, TE M4 0T 340 nm 9% K 40 MU A & F AOPPs
B AE X IR, DLA R -T (B AL 47 77 72 B 3 K RO K
71 340 nm) Jy A7of &, 5K BRI E B AOPPs 3t & 2
THMMIRE, BAE FEE EE R RE S
A4 200 wL % B 2% % 3% ( phosphate buffered solu-
tion,PBS) , 4 /%-T(0 ~ 100 pmol/L) | 1 % # 4 (PBS
1:5 %), &% N 1.16 mol/L Bt 4 10 uL, %
& 2 min, H AN 20 pL BB R4 5 LB T 340 nm
WK T ZE R A, AT 89K E AR N
Ve bRof b B, AT A I E Ao vk BB BE b o AOPPs £
A8 A (e mol/L) .
1.5 HDL IF2& % 5% BN i 38

JAL A %% HDL T2 3 % 67 3 A 3 3 3 47 0
KM EM HDL £ T X WM B4 B E 55 &
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i 4,
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F (P <0.05) %5 AOPPs 41 BMI TG . TC }2 LDLC J}
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Figure 1. Frequency distribution of concentration in AOPPs

SIECH 346 11, HME R 75,

R 1. NE AOPPs K EHIMAERBIEEAESE (v =)
Table 1. The plasma lipids and apolipoproteins contents ac-

cording to plasma AOPPs level in subjects (x )

s b i AOPPs 41 '} AOPPs 41 /5 AOPPs 41
RO (n=89) (n=163) (n=94)

BMI(kg/m?) 22.93£2.16 24.46 £2.24* 25.81 +1.96"
AOPPs(mol/L)  48.44 £7.30 75.32 +10.08* 102.10 =10.61"
TG (mmol/1.) 0.85+0.37  1.94+1.48°  3.69+1.42"
TC( mmol/L) 3.96£0.62  4.38+0.72°  4.53+0.70"
HDLC(mmol/ L)  1.19£0.32  1.06 +0.30°  0.93 =0.28"
LDLC(mmol/ L)  2.53£0.63  2.92+0.67°  2.97 £0.70°
ApoAl (mg/L) 1483 £625  1337+389* 1275 +235"
ApoB100(mg/L) 538 136 593 +148* 618 +135°
ApoAS (mg/L) 296 +80 253 £104* 199 107"
LCAT(mg/L)  59.74 +20.03 45.81+19.08 38.56 +22.03"
CETP(mg/L) 0.78£0.29  0.81+0.32  0.83 +0.27

a N P<0.05,bJy P<0.01, 5% AOPPs ZHAH L,

2.3 HDLIFERHMEE

Ejfik AOPPs ZHAH L, H' AOPPs 41 preB,-HDL
K HDL,, &I (P <0.05) ,HDL,, & &K (P <
0.05), HDL,, & & & 2 K& {% (P < 0.001 ), T &5
AOPPs 29 pref,-HDL & HDL,, & & i F (P <
0.001) ,HDL,, 52 HDL,, & & & & /% (P =0.001)
(2) ., $#Rbi%E AOPPs ¥ 1Y T, HDL ik K
INF AR NEA Y HDL 832 B

F2. AR[E AOPPs /K FH HDL IR EE (v +5)
Table 2. The ApoAl contents of plasma HDL subpopula-

tions according to plasma AOPPs level in subjects (x +s)

. i AOPPs 41 ™" AOPPs 41 & AOPPs 41
(n=89) (n=163) (n=94)
preB; -HDL( mg/T.) 91 +40 103 £40* 114 30"
pre,-HDL( mg/L) 89 +37 75 +28 68 =21
HDL;, (mg/L) 85 £59 88 45 101 +32
HDL;), (mg/T.) 165 +79 170 +71 208 +61
HDL,, (mg/L) 294 + 145 304 +98° 320 92"
HDL,, (mg/L) 315 £151 283 +101° 250 +59°
HDL,,, (mg/L) 405 173 326 + 143" 227 69"

ah P<0.05,b kP <0.001, 5/ AOPPs AL

2.4 HDLIXR5MmAER HiSEAMEXES

FEPE IR AER A BMI T, A0SR0 B & B,
AOPPs F it 5/NMURL Y pre, -HDL 1 HDL,, & 18 2
TEAHOG (FHE R B r fH 0 5128 0.628,0.531, P <
0.001) , i 45 HDL,, Al HDL,, & & 3 7 4156 (r {643
BIH -0.736., - 0.674,P <0.001), TG & &5
pref,-HDL S 1EAE(r ] 0.217,P <0.05) , 1 5
HDL,, Al HDL,, % i AH 3¢ (r {43514 - 0.390, -
0.405,P <0.05), ApoAl 5 preB,-HDL HDL,, Fl
HDL,, 5 IEAH G (r {43514 0. 213 ,0. 238 .0. 104, P
<0.05) . LCAT 5 preB,-HDL Al HDL3HE%ﬁ$H§§( r
{43314 -0. 178, —0.228,P <0.05) , ifii 5 HDL,,
I HDL,, 5 1F H15¢ (r {843 514 0.354.,0. 153, P <
0.05) (% 3)., LLEr#HrERI], AOPPs XTIl 3¢ HDL
KB B U R 2R e K

30 i’

ALK AOPPs %t 5 As ,CHD MY &4 X R
Hzs 2 EA " B A5 & B AOPPs J& CHD )
sz fER R I N AN R B S5 T MR
E SN RARIE As B &A™ i HDL 15 2l ik ok A i
b2 5 1R G 1 L EE S 2 76 T 30 koo A B Ak i
WHe AR, AT AOPPs 5 HDL W 2541 AL
B ZR AN 346 B Z i #42 2K AOPPs #5143
4, WEE AT T HDL W3S 20 B 25 1 A8 fh il B
SER BRI AE SR A K AOPPs 7K1 7
15, UKL /N preB, -HDL 75 f2 S f50kE #/IN) HDL,,
TR, T URL K Y HDL,, K HDL,, /Y & & %
WD, F B HDL Uk R BRAS /M4, HDL 72k
H P BeAR L AT RE S R AY I3 AOPPs 7K F-HE HDLC
R 5, Marsche 255 BF98 0] AOPPs i 7E(A
Wik 2R SMR S HDL SZ AR B i K 52 /& SR-BI A
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#3. ZiE HDL EESMAFESHAEX SR

Table 3. Correlation coefficients between HDL subclasses and biochemical parameters in subject

5 prep, -HDL prep,-HDL HDL,, HDL,, HDL,, HDL,, HDL,,
AOPPs 0. 628" 0. 052 0. 107 0.254 0.531" -0.736" -0.674"
TG 0.217° -0.064 0. 108 0. 101 0.277 -0. 390" - 0. 405"
TC 0. 099 0.129 0. 100 0.038 0. 053 -0. 107 ~0. 041
HDLC -0.036 0. 130 0.135 0. 039 -0.192 0. 162 0. 108
LDLC 0.139 0. 088 0. 076 -0.021 -0.019 0.114 0.015
ApoAl 0.213" 0.588 0.435 0.239 0. 497 0.238° 0. 104
ApoB100 0. 161 0. 067 0.150 0.131 0.102 -0.148 -0.140
ApoA5 -0.320 0. 054 -0.125 -0.234 -0.214 0.238 0.116
LCAT -0.178" 0.053 0. 040 -0.074 -0.228" 0.354" 0. 153"
CETP 0.012 0. 095 0. 108 0.013 0.022 -0.176 -0.016
aj P<0.05,b A P<0.01,

AR TT BB 8 O 5 BTV 1B R 32 K SR-BI A & [ B 3Hk]

HDL {9 H B 8, 520 HDLC A9, 530 HDL
ARG | R HDL 3728 B9 41 18 & AR A8 Ak, g ik
As I &A

ARWFFE K BLBE % 3% AOPPs K F i THi, TG
TC #R W E T E , 45 5 Franch 287 W98 45 R —3,
TG K- Ft @ bt , AT 51 A5 ( hepatic lipase, HL)
T PERE N & LCAT 3G PEREAR'" . LCAT Sk iiz
25 JIEL [ R S A 1Y) OC Bl , {2 #F HDL By prep,-HDL,
HDL, ] HDL, HJ%%A8 FBLE; 3K LCAT ¥ FE 5l i
PERBEAS, HDL B2 32 B, 1 /N BURE HDL 7K
(ITHE . HL BEPEE & TG iy KBk HDL 43/t
RO T, CTE PR A3 23 bR BORL Y HDL, 143
AR, i L BURL HDL KT A RRAG AT 5T 45 51
FUIREE 3K AOPPs ZK-F- By F &, L3 LCAT 7K
Bl 22 FFAR, T LCAT K- FEAIG, 7T BE 5 BN
KiH pre,-HDL Fl HDL,, & & i & 30, K POk K
HDL, &g &>, #2785 HDL fUki 2 A8 /a3,
ORI R 2 B

ABF 5T K I BE A I AOPPs K - FI &, 1M ¢
HDLC 7 BB AK, AOPPs A]5f@1t JAK/STAT {55
AR T R = BERRAR 1T 45 & 8552 K A1(ATP binding
cassette transporter A1, ABCA1) A%k, M 4170 il A [
P37 5 200 v O T s A 2 DR S 1 R B0
HDL (AR 2% AOPPs 7K SE T+ SR AR
3 HDLC B, AT S 0RH [P Bt i 32 ORI, 52
M) HDL Bt 2 Bk ok BERE AL RE F7 ., 7F 3 il 1k 591 A i A
BMI , HSEMESM T 26 AOPPs X} 1fi 2% HDL W&
BURRIREI R, IXSEEE BRI AOPPs 7] fig23kH
37 HDL Ml , & TR S A SRIK R, 0T
BORIIGRAEAS R — D T
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