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[ ABSTRACT] Aim To discuss the function of very low density lipoprotein ( VLDL) in foam cell formation and the role of

VLDL receptor (VLDLR) in this process.
ed with three lipoproteins, VLDL, B-VLDL, and low density lipoprotein (LDL) for 24 h, 48 h respectively.
triglyceride (TG) and total cholesterol (TC) in cells was examined, and the foam cells formation was identified by oil red O dy-
ing.  The mRNA expression level of LDLR, LRP and VLDLR was measured by half-quantitation RT-PCR. Results The
content of TG and TC increased by all three lipoprotein; VLDLR was upregulated by VLDL and B-VLDL while LDLR was downreg-
Conclusion The experiment in the 1dFa7-VR cells which can steadily express

Methods Macrophage cells separated from mouse abdominal cavity were mcubat-
The content of

ulated and LRP was upregulated a little.
VLDLR shows that the uptake of triglyceride-rich lipoprotein (TRL) mediated by VLDLR plays an important role in the accumula-

tion of lipids and the foam cell formation.
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14 % 3 W F1 Oligo dT'\Taq DNA Polymerase  DNA
2 F E 47 7E . DNA Purification System. Luciferase Assay
System. LipofectAMINE™ Reagent. B-Galactosidase En-
zyme Assay System with Reporter Lysis Buffer.dNTPs. 5
BRI AUY B Promega; g B 2 A5 & 14 B b
&/ 8]; Hepes« RPMI1640 3% 5% £, 6 4 m /& Wy &
Gibeo; 1dFA7 4 Fi( %% % LDLR, JE € % i VLDLR 5
LRP) & Monty Krieger 2k % & 1&; THP-1 41 7 g &
ATCC; AT pGL4. 2-luciferase B Anne K. Soutar #% %
EE; dFATVR % 1 ( A48 % & & VLDLR #7 1dFA7
i) mEREZ AL PCRE o LA TN E A
B EBRFAHARFGRAANRBEFAFEFRER
SR AR A B oA
1.2 REEENTE

BARZTEAENETHEAT .
1.3 MRIREEMREA 58S RIS F

B v 4 Bl B MM BN U . 5% 10° B AP
T 100 mL 3% FHR ¥, 10% A& 4 11 7 .20 mmol/ L Hep-
es B 125 mg/ L 1~ 4 2Bk BLHY 1640 3E 57 5 # 37 C.
5%C0, ¥ 7% 24 h J5, B Al 7T 6 4F L V& Y 1640 3%
FREEFR 240 AFEEFEF A PN H
BIRSE A ELWKEH SO mg/L, 4 A F 0.24 & 48
ho
1.4 1dFA7 48EEF0 1dFA7-VR 4ARERYIE 7+

E¥AKHIdFAT % f A0 1dFAT-VR 48 fE 3% 57
F 4 10% f& 4 1% .20 mmol/ L Hepes & 125 mg/ L 1~
A S B RPMI 1640 3570 4, AR & fF 4 37 C
5%C0,. e E G HEF Bl 24 h, M 1 x 10° 4 f T
100 mL. 5 -8, % 7 B # Al OMEM T o 7% 33 7 %
EA24hLREHERAAAMAN=MHITENEEEE

=1 BEMERNSI YRR EEYE
Table 1. Primers and PCR condition

LR E H 8 mg/ L #y OMEM T i1 & 5 5= 2 3 5%, 4 5
BE 24 %6 K.
1.5 FERUmiR RINE

J6 B 44 K A Folch's 3&; fig FT 2 #3451 & 3%
BT, WHAE G RN XA Lowery 3%; 4 18
W TG B & A & B2 (total cholesterol, TC) & & 1% /A 3\
HE:TG(TC) = (MEME TR ABERAER) +&H
wE
1.6 eI 0 e EE KM

5% 10° B % 40 ffr = 1 x 10* 1dFA7. 1dFAFVR 4
MRERT 22U AERRFER FeNERERE,
ZERE G, KKA 0.3% HI 0 FH K E L6,
BERMETAEL S RHE CIS1000 44
ARG T A
1.7 HERBEMERRK

FRABRM — & &0 2 54K E RNA.
¥ % 5k K 5L #% SuperScript' Preamplification System #
VE32 B # 4T. BUE RNA 3.5 Hg.oligo(dTl) 215 1 He,
FIDEPC X B A AR R N AR E 12 W, B 5,
75C.5min & Tk EA# 1 min PL E, fm A\ 5 x
buffer 5 ML, 10 mmol dNTPs 2 ML , 3847, 42 CHi# 5
min J& 8 X\ 20 u ¥ # F B, 42°C K 5 60 min /7,
95°C.5 min K54 F g, B T- 20CHK%F. W4
UL, 3 4 3 = 419 4T PCR Rz, PCR R B 5| 47 7 7
B4 % 1(Table 1)« PCR =2 1. 5% T e
R B ok, AT e B, 2 AMIT T B AR, GIS % AR
HAMT R AT 2. WT W EED B
actin A N 5,
1.8 SitEFEEik

Xt BB, P<0.05 AEREMER.

- ffi\%ﬁﬁxﬂ PCR R N.ZAfF ( C) N
K (bp) A Bk HE A

VLDLR L35 314 5 - GGTCAGACTGGGGCGAGCCA-3 451 94 58 7 35
U514 5" -GCTGGCAGGCAGAGATATTC-3

LRP L9554 5 - GTATCTCAAAGGGCTGGCGGTG-3° 619 94 56 7 37
R4 5 -TGCACCCAGCATACGGTCTC-3’

LDLR L9534 5 - GAAGACTCATGCAGCAGGAACG-3’ 468 94 56 7 37

U514 5 -CTCATCGGAGCCGTCAACACAG-3
B-actin L35 314 5 -TGAGACCTTCAACACCCCAG-3’ 316 94 60 7 27

T 5149 5 -GCCATCTCTTGCTCGAAGTG-3’
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LDL JU5%f TC ()7 i fE R i (3R 2, Table 2) o VH4L
0 YLt zs B I, VLDL.B-VLDL A E W40 i & 24
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h BRIV 5 216 o 4 ML B TR B, 9 B I TRV SE K 21 48 h
J&i, T BV TR 4 T 25 SE NV 2% ; LDL A0 L 20
¥ 48 h, QML Pk, ECR R R .
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& 1. EMMEhFIANRIE 1 9 Marker, 2 J9 ¥ {63 12 i
EHZME, 3 NLRP, 4 MIKEERE A %K, 54 Badin.

Figure 1. The receptor expression in macrophage cells

n= 4)

Table 2. The content of TG and TC after incubation with lipoproteins

Oh 24 h 48 h
fEE A
TG TC TG TC TG TC
LDL 80.88£11.3 24. 62 £6. 00 90. 32 £10. 24 40.2319.45 94.24 +14. 20 48.7419.86
VLDL 80.88£11.3 24. 62 £6. 00 106. 07 £11. 26 50.79 £9. 87 142. 40 *16. 87 74.84 £13.24
B-VLDL 80.88 £11.3 24. 62 £6. 00 109. 76 £16. 78 46.91719.15 134. 82 £19. 01 64.31+14. 34

2.3 BREABREXNERMMEXZAERIENZ I
VLDL.B-VLDL % & E 841 it J§ VLDLR [ 3R ik
B4 /m, LDLR (1) 33k PRI, 10 %5 LRP 3R 1A [ 52 1 A B
i, LDL W% B J5 LDLR [ & IAFE K, LRP ) 3R 1A 7t
i1, {HXF VLDLR ()23 6 B S 52 i (8] 2~ 4, Figure
D B) g
2.4 BEEAWEXT1dFA7 #1 1dFA7-VR 4RBEH 5k
=Eefn P E R & = K 8K 4 Ra L AL Y S0
2 3 F1 4(Table 3 and 4) £, £ E £ik

VLDLR [#] 1dFA7-VR 41 ffd &, VLDL R i 9 TG
BB E, WO 0 KRB E 6 KEMRES
KA BH B oA, KB 4N 3 AR AR R OR, R R
Z R R YN i, B-VLDL B34 & TG 4h, Al { TC B
ST, HASEE 1dFAT-VR 41 155 S R 40 L 1
TR 1M LDL W% & (07 Fh 2 it o, 20 it 7 5 3 E W
B, TC SREG —EMHEE, HESIT#FRE X,
A Re 54 HERE = B VR A R

'Y HF ] l
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KIZRi%, 19 Marker, 2.5.7 A BRI NEE A E 0. 24 I 48 h Ji7 Bactin MIEIE, 3.4.6 9 BIRACHENEE AT 0.24 X 48 h 5L E I8
HHZARINFE; BALRP RE, 14 Marker, 2.3.4 3 B MACH ZIREEME 0.24 X 48 h /5 Bactin [3RE, 5.6.7 Jy B AR AR & A 0
H 0.24 K 48 h i LRP (£ E; C AWK E G E A ZEKRIE, 1 3 Marker, 2.4.6 B HRARHENEE A E 0.24 & 48 h J5 Bactin KL, 3.
5.7 N BHARHE IR AME 0.24 % 48 h J5 LRP HIRIE; D A AB.C HHIKAWH I RL R

Figure 2. Effect of 8- VLDL on the mRNA levels of LDLR, LRP, VLDLR in macrophages
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Figure 3. Effect of VLDL on the expression of LRP, LDLR, VLDLR in macrophage cells
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Figure 4. Effect of LDL on the expression of LRP, LDLR , VLDLR in macrophage cells

3. BEAWER AT AT HH=EREMSBEBNSE (v Ty, n= 4)
Table 3. The content of TG and TC after incubation Idl A7 cells with lipoproteins

0d 2d 44 6d
iR S|
TG TC TG TC TG TC TG TC
LDL 12.9%+1.3  18.5%1.0 13.1%£1.1 19.7%2.3 15.9%1.5 24.2%2.4 13.9%1.4  23.6%1.9
VLDL 12.9*1.3  18.5%1.0 14.1%1.1  20.4%3.2 14.6*1.6 17.7%1.8 15.2%1.5  17.1%1.6
B-VLDL 12.9*1.3 18.5%1.0 11.9%*1.3  21.6%2.9 14.9*1.1  23.7%1.9° 13.6%1.2  22.7%2.3

%4 BEAFEER AT VR AT EH=RRNEBEBNAE (« £ = 4)
Table 4. The content of TG and TC after incubation ldl A7- VR cells with lipoproteins

0d 2d 44d 6d
iR =]
TG TC TG TC TG TC TG TC
LDL 16.4%1.7 18.9%2.7 14.3%2.3  23.7%3.1 19.1+2.4  27.9%2.7 23.8+2.8 28.512.5
VLDL 16.4%1.7 18.9%2.7 28.4%3.4  20.2%1.8 31.413.6  25.1%2.6 58.717.2  24.1%2.0

B-VLDL 16.4%1.7 18.9%2.7 18.3%2.0 26.7%1.7 30.943.2 38.413.2 40.4%4.7  40.8%3.2
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KE W TR, M8 P 5 A B 20 i sMC
K E BT o2 7% 7% B TR R 4 M 2 30 K SR A BB
R R R 22—, T I 8 E 2 AR A RS A 2 4h
F B8 EY i i 1) 3= 2207 =X, I © 1 B LDLR 3@ i $% Y
& 2 FH [ R ) fis A% B (W LDL A1 4L %Y LDL £5) 1
TE R R A M 2 As TE R BB ALH] . 2R 1, X T
TRL( &1 VLDL.B-VLDL) @i 53 As FIJE R, H #7 i
TREW. VIDLR £EZ 5 TG MR E, HIEsh )L
Wb R IBN KB4 44 VLDLR %3k Kig et
HAHE 7~ VLDLR J8 i 5 B VLDL 5 26 % 41
LR i, 35 93 VLDLR 7T BETE V6 oK 240 i 72 pl it 2 o
REFFEEER. RLIH, =FAEE A5 5/
BRI Jis B4 i &, < I VLDL. B-VLDL Bg %% 7£
PRAFE G BN MY BOE AR A i, BLTE B A i 3%
AR LR 20 A 3 A b, ] B AG 3) VLDLR mRNA %
15Tt =, 1 LDLR FRIE P&, LRP RIABE A . X
— 45 5 B S8 BE R 2 21K 2 AR AR AL AR B

T #E— 4 IR VLDLR 7 W3 48 i % J b (1)
PEA, LB IR B BN R IR I 4 i —dFA7 41 e, FF
T B R (1) 5 1538 T R g 3Rk VLDLR 1) 1dF
AT HE(1dFA7-VR) P! B 1dFA7 4087 LDLR &k
2, VLDLR 1 LRP (MK IE, K LA L@ 1dFA7
4if 5 1dFA7-VR [ ELEHE 2 VLDLR FIfER . SE56
GER RN, K5 F 15 VLDLR (¥ ldFA7VR 41 i fE7E
VLDL B¢ B-VLDL #5 ‘3 '~ %% 78 56 R 40 g, T 1dFA7
ANRE, IXU6BH VLDLR 7E47 3 TRL N, S ER A G
JRHMERR, TEIR AT B R HE T EEAEA .

BiRIERY, A4IN2 18 f8 LAT 5 4 sMC
VLDLR mRNA [0 i 42 25 A4 PR 25 th A - 1
VLDLR mRNA [ % ik K, 56 BATHBF 5 45
B, As AR L2 FhF & 0] R VLDLR 3R 1&
R, X R R 2 R R R O R H A IR A B A,
VLDL 2 B-VLDL 7 &2 3 VLDLR & ik 814k
FF FR. H L — B850 VDL 8 BVLDL i &
VLDIR ®i& LM ER KIGI A FEEZE . H
HUXT VLDLR 232 1 2 1 /R AL ) B o 458 067 s g AN
HE, UK PR RBEECONEEIF O K

W EANFEFIEF T, WZE 7 Y R CCAAT 4545
F B, A1 17E BeWo % JEG 41 B8 H ¥4 % 4 55 L1 1
VEREE® . VLDL B i 5 (0 R 3E b i AX s 5 5% A
F &% VLDLR 2[R b R 3% o440 0 9% R B A K
B, {HIRATKIE VLDLR 5° 3 ¥ 5 51 i & 4H 5
B FRL, BEE VLDL % 5 T 58 H Tk 5 £ R
PRk . $&7~ VLDL 7] RE o 5 5% s 8 715 1 77 =X
YER 324k 0 5 b 45 78 51, AT b 2 i i R
iK, IX i T 1 — 20 R SRR SE

%F VLDL 5 VLDLR ) KSR A &% VLDLR f£
B H T =m0 e B A AR P I E EAE R, JRATIHE
I VLDL w] B4 M 46 3l B8 ¥, 38 i 565 b L ol 3850
VLDLR %[ Fifif#s off, 755 VLDLR 2K RiL F
T, A2 B F ) VIDLR 38, 472 33k 2 i K & 35 Y
BEEHM=EMEED, BEGEERMM. EH Xt
VLDLR ik b8 @) HL & v A 5 2, F HoiE R
ERK.MAPK #1 p38 FJ £ £ 5 | VLDLR )ik E i
AR, HIEYLHER IR AR DS .
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