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Very Low and Intermediate Density Lipoprotein Fraction from Low Density Lipoprotein Receptor

— Knockout Mice Induce Cholesterol Ester Accumulation in J774 Macrophages
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( Department o Medical Laboratory Science, Narjing General Hospital o Peaple’ s Liberation Army, Nanjing 210002, China)
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ABSTRACT Aim

Mice, Knockout;  Genes;

(IDL) fraction isolated from plasma of LDL receptor ( LDLR) — knockout mice.
VLDL and IDL fraction (LDLR ko— VLDI/IDL) was isolates from plasma of LDLR— knockout mice by ultracentrifugation.

Lipoproteins;

Cell Line;  Foam Cells;  Atherosclerosis

To investigate the atherogenic role of very low density lipoprotein ( VLDL) and intermediate density lipoprotein

Methods  The lipoprotein fraction containing both

The lipid content

of the fraction was determined on a Hitachi 7450 automatic analyzer, and its electrophoresis mobility and apolipoprotein components were re-

spectively determined with agarose gel electrophoresis and sodium dodecyl sulfate— polyacrylamide gel electrophoresis (SDS— PAGE) . In

addition, its interaction with J774 macrophages was studied.

Results

After LDLR ko- VLDI/IDL was incubated with J774 macrophag-

es , the cholesterol ester (CE) content [ (73 £0.5) Umol/(g. cell protein)] in macrophages increased markedly, which was an 9— fold in-
(

crease over the corresponding lever induced by native LDL [ (8 £7) Bmol/(g. cell protein) ] and significantly higher than non— loaded group

(P< 0.005).

ferred the macrophages to foam cells .
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Conclusions  Unmodified LDLR ko— VLDI/IDL fraction could be actively taken up by J774 macrophages and trans-
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1.2 BERERSBESEW

FEREREBRCI)BEFALRKREERE
B (low density lipoprotein, LDL) (d= 1. 019~ 1. 063
ke/L) fo & % & Jig & B (high density lipoprotein, HDL)
(d= 1.063~ 1.20 kg/L) . il B 8% BF k. % -1 LDL ]
% L BARE E B & & (acetylated LDL, ac— LDL)™' .
&2 B LDLR ko VLDI/IDL 4 4 (d< 1. 019 kg/
L). 4 & /&, 0. 15 mol/L NaCl #7 1 mmol/L. EDTA
(pH 7. 4) B FEZAT,
1.3 BRSHFNER K

fe &2 K R Av g8 2%, A B 3L 7450 8 31447 X
WM o BE e ¥E BE B 2k A Universal Gel/8 & 3k 12 5
£ 94T, SDS— PAGE Fl & 1% SDS # 10% #E iX #
T, HkERETREEL6. UREEGE £H
B % B, VLDL/IDL 48 4~ 1E FF & x4 BR .
1.4 #HBEEESF

J774 s B M T 24 IR, &3 K (RPMI
1640, 10%FCS) I H 2 A, KR £ B E#IZHREK
(RPMI 1640, 0.2% BSA), 4+ 7|5 50 mg/L LDLR ko
- VLDI/IDL.LDL 2 ac— LDL % & 18 h.
1.5 ¢mAEAB EEENE

HIEREEAEE 18 h 5, HHE % 3 K, A
0.7 mL Bkt W E(ARB Y 32) %03 486 R 2
K, TN, IR TR T, 404 s % FE B B (free choles-
terol, FC) #7 % fB [H B% (total cholesterol, TC) 4 & il =
2 BB A5 A o Bl 5 ok Y AT W R T R OA 180
U, R AE A, B30 UL im0 4mnml B8 A%
370, ¥ & 1 h( A Tl 2 FC) & 2 h( A TN Z TC), &
J&7m 0.5 mol/LL NaOH 0. 81 mlL 4 1k R 5. M & 5%
BRI BR KK 9 320 nm, K AT K 4 407 nm. JE
& 5 BH ( cholesterol ester, CE) {& % TC 155 FC & =
#. HHET 0.1 mol/L NaOH, F BCA & & 3 7/ Ml
EARESG.

2 H# R
2.1 BEBEAMESE

K% A 2R %2 1A (LDLR) ko- VLDL/IDL #4114y
HHH I = B ( triglyceride, TG) & &5 LDL H AL, {2
He MR EEWER (£ 1, Table 1) .
2.2 Ejk

T g WAk I HL VK B 78, LDL A HDL 43 3T A4 7E
B Al afiz, LDLR ko— VLDI/IDL iE# 25 B- fir( K
1, Figure 1) « SDS— PAGE /3 #r kI, HIEE A E %
PR R Bk B VLDL/IDL = B2 3 5 25 1 B48 R fIE &
HAilv, ANE#EEREA E. 1M LDLR ko— VLDL/IDL

i KRR E B4, = 5 & A B100 4,
Me—ERERNEEEA E(E 2, Figure 2) .
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Table 1.  Lipid contents of LDLR ko- VLDI/IDL and LDL
(lipid/ protem, W/ W)

Index LDL LDLR ko— VLDL/IDL
TC 1.51 4.90

FC 0.41 1.23

CE 1.10 3.67

TG 0.42 0.42

PL 0.92 1.51

PL: phospholipid.
5%

Experimental errors in lipid determination were within

o
1 2 3

1. IRAEHEREERERIK.
Figure 1.
LDLR ko- VLDL/IDL

Agarose gel electrophoresis.  1: LDL; 2: HDL; 3:
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Figure 2. SDS- PAGE. 1: Marker; 2: LDL; 3: apoE ko-
VLDI/IDL; 4: HDL; 5: LDLR ko— VLDI/IDL
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1E 24 B Wk 48 35 18 2K 52 4% ( macrophage scavenger
receptor— A iv/ A () MSR- A iV/A &) I7EPERC AL, ac



CN 43— 1153/ R 1 [EH s ki 4% & 1999 4E58 7 55 4 1 331

— LDL 51 & J774 41 g P9 AH [E B EE[ (149 £21) Pmol/
(g. cell protein) ] KEHER, 11 KR LDL A fin 41
JIH [ B2 s &8 (8 £7) Pmol/(g . cell protein) ] . LD-
LR ko— VLDI/IDL 2 ¥ Jin 2 fid fH [ B2 /g [ ( 73 Zo0.

5) Bmol/ (g . cell protein) | )&, 5xF A AH L, %
SH WS EN (P< 0.005) (K 3, Figure 3) .
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Figure 3.
es induced by LDLR ko- VLDL/IDL.
- LDL; 4: LDLR ko- VLDI/IDL.
50 mg/L. a: P< 0.005, compared with control; b: P< 0. 001, compared

with LDL and control

Cholesterol ester accumulation in J774 macrophag-
1: Control; 2: LDL; 3: ac

The concentration of lipoprotein was

3 ¥ig

AHF 588 S 40 1 LDLR ko— VLDL/IDL 2 51k
ST A TT e DL — 25 R X A R As TE R
WL . F J774 B W 40 f A4 40 5256 7, LDLR ko—
VLDL/IDL A % E Wi 40 B £ B, 5 25048 A AE o] e i K
BEEM, 1803 57K F VLDL/IDL %f LDLR k%% R
TR Y e — e E . As #0045 R B i B
AT TR A S R R R L k™ . B
W2 i I MSR— A iv/A OFE Bk 28 MR % 25 i
T A, 5 Ea0 AR E R E R, R BN e i R A
M. ST MELH] LDLR A1 MSR- A iv/A XU A ik
Bk B IR & T sl B AL 1) BUB MK F LDLR HL 2
PR Y, #2775 MSR- A iVA @5 5 LDLR 2K
BRR B As INTE . F-ATA I, LDLR ko— VLDL/IDL
(B AR B LG 2 R S B A [ 0. 32 Mmol MDA/(g. pro-
tein) | 5 K28 LDL WA AQE b %2 R R M AR [ 0. 70
Umol MDA/(g. protein) | AH4BL, A% T Cu®™ 424k LDL

(IRAC B B Z B2 5] > 10 Pmol MDA/( g. protein) |, %
] LDLR ko- VLDL/IDL JJyAE1&4fi g 5 A 457 .
I, MSR - A iv/A O R 5 52 44 1 7T G A K.
SDS— PAGE 43 #7 &7, LDLR ko— VLDL/IDL F& &
HAEE A B100, #FHARE A B4 LA, & A KEHRK
JEEAE. HEEAE 2E SHER, X9 7R
#2434 kDa BIHE S H . {24 VLDL A1 HDL {14514
Ay, BIEE A E & LDLR K& HHE K45 VIDL 5%
PRF1 LDL 24K 56 & (A & PEEC 2L o #E30 LDLR
ko— VLDL/IDL 5 J774 48 i () #H E 1€ F 7T &€ i 3¢ i
EHENS, HEAZIRTTREZ LDL S22 R K ik
H ) — RS IX — S AR K% VA R I 3 2 44
v 75 13— 2Dt 78 LA B 41 i+ 13 LDLR ko—
VLDL 43 B 52 M Je 2 AR S5 67 i

A SEG 45 B JR, LDLR Bk 2k 8 AE 5 4 VLDL/
IDL 44> AT REE A I 3 As IR R A, fEHEEH E
N5 T 5 BN AH B AE R, % B4l i v kg
Hl .
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