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ABSTRACT
Aim Characterization of the structural and func-
tional changes in low density lipoprotein (LDL) after
modification with both malondialdehyde (MDA) and 4-
hydroxynonenal (HNE).

Methods LDL was modified with both 40 mmol/L
MDA and 6 mmol/L HNE. A rabbit antibody against
this double modified LDL was produced by use of con-
tinuous LDL-coupled affinity chromatography. The
antigenic structure properties of MDA-HNE-LDL
(MH-LDL) was investigated with a competitive en-
zyme linked immunosorbent assay (ELISA). The
degradation of '® I-MH-LDL by THP-1 cells and
mouse peritoneal macrophages were measured sepa-
rately to evaluate the biological significance of LDL
modified with double aldehydes.

The purified antibody against MH-LDL did
not react with native LDL and acetyl LDL.

Results
Howev-
er ,MDA-LDL,HNE-LDL ,and oxidised LDL showed a
certain degree of competitive inhibitory effects to the
binding of the antibody with MDA-HNE-LDL (70%,
33% and 21%, respectively). The degradation of '%
I-MH-LDL by THP-1 cells (243 + 53 pg/g cell
protein) was similar to that of '®I-oxidised LDL (233
+35 pg/g cell protein) but lower than '*I-LDL (441

HEXEARPESRHRY

+ 16 pg/g cell protein). Both MH-LDL and acetyl
LDL could competitively inhibit '**I-MH-LDL degrada-
tion by THP-1 cells where as native LDL did not. In
mouse peritoneal macrophages '** I-MH-LDL was de-
graded as much as 10 times of '*I-LDL. When incu-
bated with various amounts of antibody against MH-
LDL, '*I-MH-LDL degradation by macrophages dif-
fered from 18% to 223% of that in the absence of the
antibody.
Conclusion Antigenity of MH-LDL might primarily
depended on the modification of MDA. The uptake of
MH-LDL by cells would be mediated via scavenger re-
ceptor pathway.
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AZEOLFETEREFIBERELCL B S
LDL. A EEH . FRTACAHE. TR KEH
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# 40mmol/L HZE 5 2g/LLLDL # 37C1EH 5
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traacetate, EDTAYA SOmg/L K A E £ g e L & 4
5 (phosphate buffered solution, PBS, 0.1 mol/L,
PH7. O ACEM B R, A BHALKXE N 6 mmol/L
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B-20 09 PBS %t % 3 &, H ILH #p 250 pL H# H & 37C
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pL i1 A0 100 pL £ 44 % PBS v ZH I +,37C
WH2h, BRI S 1g/LBSARRER . 4K
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BEFH#adFR TR GLT),. BE O R ERRILE
McFarlane 3% # 47 ,'"1-LDL 8 # & th 3 . >1 X 10" &
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2.1 VWEEHSETHFEMEREBEEREEGS
ISR

KEEIEEG (LDL)Z 40 mmol/L
REF1 6 mmol/L HNE L[ &4 f5 . F 41T e ik
T # Z (relative electrophoretic mobility,
REM) % 3. 0. 5#IEI M EE A — &1 /5 LDL
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LDL)# REM # 2. 0.8/t LDL #§ REM %
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REHE (2 20%), X Fil. 7 LDL BB
Sepharose-4B EfM B E MK AEE . F
ABEE5XARLDL AX XKW (E 1,Figure 1),
B, AR A EEER ALK, 45
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LDL 8 ac-LDL fEA S . W 2(Figure 2)
FTR, %3 MH-LDL #9% S+ ¥E 0 &) /5 F & 5%
mRME EH 4%, HKH Mo -LDL
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10%). -
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Figure 1.  Effects of the antibody against MH-LDL
after affinity chromatography on its interaction with
native LDL.  Working concentration of the antibody, pre-

purification: 1 : 600; post-purification: 1 : 300.

2.2 VBEEHEREEREAQS THP-1 H@iEM
Rtk

#%'¥1-MH-LDL 5 THP-1 M3t REE % 4
h AR REE A PR R Y 24353 pg/g A
MEH. 571-F LA LDL #{5(233+35 pg/
g)»BAK'®I-LDL (441416 pg/g). Firid
MH-LDL #1 ac-LDL 4 B Xt THP-1 40 A [4
%' “1-MH-LDL H 8 B A= MW /ERM . 2
LDL 69 R4 5 (F 1. Table 1),
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Figure 2. Effects of various competitors on the bind-

ing of antibody against MH-LDL with MH-LDL.

Table 1.
THP-1 cells (z=s).

Degradation of ' I-labelled lipoproteins by

Lipoprotein Competitors Degradation
(10 mg/L) (300 mg/L.) ! (ug/gd
LDL - 4 441+16
Ox-LDL = 4 2334-36*
MH-LDL - 4 243453
MH-L.DL I.DL 4 202426
MH-LDL ac-1.DL 4 124+18°
MH-L.DL MH-LDL 4 104+21%

a; P<(0.05; b.P<C0.01, compared with LLDL group .
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B 1/4, 58 REK 2(Table 2),

Table 2.

mouse peritoneal macrophages (xr+s).

Degradation of '*I-labelled lipoproteins by

Lipoprotein Degradation
(5 mg/L) " (g/g)
MH-L.DL 4 2 506433%
L.DL 4 2354232
Ox-LDL 4 1 966+262°

b. P<0.01, compared with LLDI. group.
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EnEAR A 4E R, n A 3 (Figure 3)EFm, %
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Figure 3. Influence of the presence of anti-MH-LDL

antibody en the degradation of '*I-MH-LDL by mouse

peritoneal macrophages.
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Pate-e-o) SRT A % P R RS 2 [E] B 4% LDL A9 BF
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HNE #4fi MDA-LDL J5 . R85 i HNE &
et E AR . A, B E#—
## A MH-LDL f95F B0 3F A X Fpdi ik
HITE S ELISA 447, 5 2 X ¥ MH-LDL
HRESHTTREETERRTR_BRERELE,
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MH-LDL F % P {a] # 52 R 23 N 918, B¢

T4 H AN B A EE R Z A B (ac-LDL 5
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TeY ., M H X 4% & MH-LDL @ &,

R KB ac-LDL fME LR LDL B RERH 810

il 40 g B %' 1-MH-LDL ,{H LDL #I A= 4:28

AYE A 4278 MH-LDL "] & T Eifi 3 iFE K2

k2R THP-1 R FFIREL . X — R 5 J774
MR ERERHE -, #—SHIESE
KB RF TR FRE LDL Z&Eay/MRK
Be B g 4 B 3 A7 iR . K B &' 1-MH-LDL
'*I-LDL BIREMREZ LR 10 1, ATTIESE
MH-LDL FEXFERZERA . KA R
f8 R E g 40 Ba X4 MH-LDL M & 4L & LDL #4918
REEKEEHAEBNHTTEHAT2MEA,E
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REHNT A RFERZAHNH AT LDL 4
BEeaES . XMBEESEAS MH-LDL M
MUMAEE . AR EEELFERTRER
% MH-LDL 92 & BB #—EHR.

I 3% 7§t 33 B 6 & 4 LDL f 4L B LDL
BEAAMERERREZRZER. R
fiTy3¢ MH-LDL 5 H 45 R ERIE E &K SMER
EXN AR EHITTHRE. GRRUR
A LB e R Gi ik = £ 8 B R EFIR K &i
BE 89 44 3 /) LR R B T 4 D IR e 4 3% o
123%. XA[RERE N KEMIES MH-LDL
ZERERNEREESY. B & THARE

E# Fe %tk 409, \Fi{2# T MH-LDL &
B, BRI E R/ AR R E B

R/ B ARET (1 250) 40 B §4 R (B I b ok
A9 18% . XA[RER LV BINEME SR B UH
Fc ZPrifg) HiX g4 WA T MH-LDL
LEERFZENRCES EmRA SR
HEREERD.
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