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Effects of inflammatory stress on LDL receptor expression in the liver of SRA/CD36

double knockout mice and its potential mechanisms
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Abstract. Objective To investigate the effects of inflammatory stress on low density lipoprotein ( LDL)
receptor ( LDLr) expression in the liver of scavenger receptor A (SRA)/CD36 double knockout mice and its
potential mechanisms. Methods Male SRA/CD36 double knockout mice with body weight from 18 grams to
23 grams and age from 1 month to 3 months were randomly divided into control group (n =7) and inflammation
group (n=6). All mice were fed with high lipid diet containing 15% fat and 1.25% cholesterol, and 0.5%
bile acid. Casein was injected subcutaneously in mice in the inflammation group to induce inflammatory stress.
After 14 weeks, both mRNA and protein expressions of LDLr, sterol regulatory element binding protein 2
(SREBP2) and SREBP cleavage-activating protein ( SCAP) genes in the liver were examined by real-time fluo-
rescence quantitative reverse transcription polymerase chain reaction and immunohistochemistry staining,
respectively. Serum levels of total cholesterol (TC), triglyceride (TG), LDL and high-density lipoprotein
(HDL) were measured by biochemical techniques. Serum concentration of serum amyloid protein ( SAA) was
determined by ELISA. Frozen sections of liver were stained with Oil Red O to visualize the lipid accumulation.
Results Under inflammatory stress, the expressions of LDLr, SCAP and SREBP2 genes increased significantly
as compared with those in the control group (P <0.05). Lipid accumulation in the liver also increased. Serum
levels of TC and LDL-C, not TG and HDL-C were significantly lower (P <0.05). Conclusion Inflammatory
stress can up-regulate the expressions of SREBP2, SCAP and LDLr genes in the liver of SRA/CD36 double
knockout mice. This may contribute to the lipid accumulation in the liver.
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a:P<0.05, 5afmati

2.2 MEMSFEAL

1 &~ SRA ™7 /CD36 ™~ /N BUXH HE 4 I 40 it P T O, o5
S AIR I , T 98 RE 4 P9 AT D0 K e i T SR 4 A, T 4 )
A K JRE AN IR |, R &R (2 0 JFF 20 9 S R T

i1

A:SRA ™/~ /CD36 /'~ R a4 B: K gm s
1 RAEBSIRAFARERTMAER (i 0x200)

i LY

A ~C. 5 A 4 x F 20 SREBP2 & & \SCAP Z& & \LDLr & & ; D ~F: 4 %] 4 ¥ 42 48 SREBP2 % & \SCAP & & \LDLr & &

2.3 O RAR A A

RT-PCR 5 43 Hr 4 5 0 - 50 BELH /N U EL, AR 4/
B LDLr JEP R A THE T 4. 9 £ (P <0.05) 5 i # H R 3k 11
SREBP2 ,SCAP mRNA 7K - 455 B 2 A A @ 75 (P < 0. 05) , 4%
TR T 0.9 F12.3 5,
2.4 FTRE SR B4R ZE R

[ 2 7R SCAP il SREBP & [ £ 24 4R T4 B+, LDLr
R AL T 200 6 20 P55 P, D 2 A TR SR 18 A £ A
WO E M, B ORI RN, 5 X R L, AR P 45 R Rk
HHEHZ,

3 g

ST — AR I AR, A S AE Baltz 457
MBI SE 5k AR T et BT T 10% 128 1 4 4
RUCHREH 1 RITEIER: H 1k, 3R ETT SRIE 2 RE IR
ASMFRE TR R S A7 R, OF HIRNTHE S Y
B ARSI T e e SR B R et (VRS 1.25% ) o il
Fr 14 JAlE , S0 24 135 H 2 PR AR BN B T SAA Y
VIR B A5 %) IR AL W T v, UG AR BF SEAE SRA T/
CD36 "~ /B LRI T I PR AEAS AL

JFPREE A REL T P g o 2 S SOV, AN (U
P T P 5 R ) 5, 2 A P I e i )
BEAVE o M PR ARE R 32 2T LDL AR 1 65% ~
70% 1) LDL J2ARMT 4 i i) LDLr 24255 B , N LT
JE LDLir 3K PR 7K P Xof 4455 1 JEL o e o 38 5 B AT
FEAEH . FEABEIEHHA 1i HI 52 5E B RT-PCR J7
5 R AP A7 T7 1573 B mRNA JKFHIEE K-

y b §

B2 RBAMKREAFFEAAZBAUER (PVx400)



5515 1

A5 2% G5 RAEXT SRA/CD36 XUEE A iR /N U LDL 52 1A 25 ) 52 ) 1439

R 5 SR 25 T HF 40 LDLr i 63K 1% B, & B 5 X
HREHAR LG, R AE 2H vh 40 LDLr 7E mRNA K- & 4R
FI7K P A 208 1 5 25 1, 10 W 980 W] i 28 JH 48
LDLr BEPR Y 3R3A . [RIFASHF 58 2 B, 58 90k 20 200 B
BT IUBUIN R, 40 o [R] A K £ A SE 4 M iR . ik S

FRAE R A HE— B0 UE T Chen 255 (R4 528645
R ] AR AL T 6 B 45 90 5 BIL A, 8 i ffE F LD L
IR LT H 0 L[ 45 LDLr 342 AN 07 1 45 A 240
IR ok

ARSI R Y /0N SR AL S Bl Dk o o Al A A
AU CSTBL/6 /N B, 75 45 T E i AR & HL i B
SRA/CD36 J:ARYAE LT , 484 41 -5 %k B AH L 1L T
S O] Pt e FE O T B e ( 324 iy LDL-C ) AL e
) WU IR SRS T 4 LDLr 33519 94
ST A L P o A A A 7 AL TR R KO R A,
Bl LDL-C ¥ B2 1 A Y B 22 A

A JEL [ P 70 52 1 98 95 ML v, A T 4 B P o
I A% e S R -F- SREBP2 il JIH [ Bt ffU#% SCAP 20
AR F B RSy . Chen 257N (R Ah LG R, A
VO L PN R 7 A7 v T [ Bt 7 i, O PR 4 T i i
40 N SREBP2 ,SCAP [ 33k, I 2 fli SCAP #5747
SREBP2 Hy PAJ5 194 [r] e 718 B4 14 2 A% 2 17 41 14 1240 i
M LDLr (3855 . TEARBI P IRAT R ARAERE T
SREBP2 #11 SCAP £:[H i) mRNA /K -2t g 2 i,
S5XFHRAM LT = T 0.9.2.3 £%; 4k BoR
25 o SREBP2 il SCAP & (iR LM i, IR 2 T
XREA, ih BEFRATAE R P 2t — LI IE M B T Chen
SRR SIS

WA, Bt AR AR PR 1D I 1 O T
AN A L PR B B A B A5 5 | A AR b
P T A A (B BRSO TE R, A
WEFE P FRATTEE 5 K AE AT 375 % SRA ™7 /CD36 ™~ /N
LDLr SREBP2 SCAP JEPK Rk |- I 1M 2 4 g P iR
[ P TR 412 DR T A 2 A R I AR 1™ X 5 VR
2T 210 e A SNOIE A TR Y g U L T A 7 20
KAl ae bl b A BRI 45 SRR R . RIS LA IR R 175
ST A B 5 S AR Y 7E 20 MK P A i 5 TC
AR S A B %A G R PR 1 Rk 8 Ak, e IR I 28
PERFANAEAE TC ACBIZEAL, P Ay TC & &34 m,
TC & 18 FEAHOC K ) SREBP-2 K7 I PR ) L T
TR PAEE S A 1A JR B (hydroxymeth-ylglutaryl CoA
reductase, HMGCR) \LDLr mRNA F3ik i, 3Bl I8 i
A P R 0 T B R B i R ARSI SR G R« R

i T4 SCAP A5 14 48 i P AEL [ i X LDLe ) 52 5%
PATY 5 | A s 1 BT 20 540 A i 222 1 A i 07 JEFHE
AT R R EE AR (A3 3R, Ma Y 2
JEEE B e PR RS /) B A AL AT 5 S SR 1 s 07 IO
JEALT AT [ RE Y A B

RS2 HG 5 3 A SRA T /CD36 7 /N A E IR
R AYHT T 90 X 40 LDLr 83K (14 52 i 2 mT GE AL
il , B WS AE T SCAP 4519 LDL 32 RRIK KL IH , A
11175 2520 P i B CRR A R A o ik — Ll ) B B T
REXT JEAETE T | A Bl 1 200 G 4 i 1 22 P R A o
JRAILHR] BB A 8 1 5 Tk AR M PR 25 5 F 58 LAt
B JRAE FIT AR ML P9 R ST AR e R IRl A S A X JE 200
J B 5t 0 2 it = 2%, R 25 W it B fE T SCAP-
SREBP2-LDLr 42 AL —FR 35 AT RN AIFSE AR AL

S Xk

[1] Goldstein J L, Brown M S. The LDL receptor and the regulation of cel-
lular cholesterol metabolism [ J]. J Cell Sci Suppl, 1985, 3.:131 -
137.

[2] Yokoyama C, Wang X, Briggs M R, et al. SREBP-1, a basic-helix-
loop-helix-leucine zipper protein that controls transcription of the low
density lipoprotein receptor gene[ J]. Cell, 1993, 75(1) .187 - 197.

[3] Rawson R B. The SREBP pathway--insights from Insigs and insects
[J]. Nat Rev Mol Cell Biol, 2003, 4(8) : 631 —640.

[4] Gierens H, Nauck M, Roth M, et al. Interleukin-6 stimulates LDL re-
ceptor gene expression via activation of sterol-responsive and Spl binding
elements[ J|. Arterioscler Thromb Vasc Biol, 2000, 20(7):1777 -
1783.

[5] Chen Y, Ruan X Z, Li Q, et al. Inflammatory cytokines disrupt LDL-
receptor feedback regulation and cause statin resistance: a comparative
study in human hepatic cells and mesangial cells[ J]. Am ] Physiol
Renal Physiol, 2007, 293(3) : F680 — F687.

[6] ChenY X, Ruan X Z, Huang A L, et al. Mechanisms of dysregulation
of low-density lipoprotein receptor expression in HepG2 cells induced
by inflammatory cytokines[ J]. Chin Med J (Engl) , 2007, 120(24) .
2185 -2190.

[7] Baltz M L, Gomer K, Davies A J, et al. Differences in the acute phase
responses of serum amyloid P-component (SAP) and C3 to injections of
casein or bovine serum albumin in amyloid-susceptible and -resistant
mouse strains[ J]. Clin Exp Immunol, 1980, 39(2) ;355 -360.

(8] LLIEM:, XIFIA, 2 B, 4. ASIAI e W L3R % AT R A A B X8 K
P[] PR ,2007,6(2) (112 - 116.

(91 TEWELL, JEA T, EREEEL, 55, i 0y 728 P ST 40 S I e 438 B 5 ik
FHOCHER I FRIK[T] . L AC il RS2 4 BEAE R, 2007,27(9) :
1111 -1114.

[10] Ma K L, Ruan X Z, Powis S H, et al. Inflammatory stress exacer-

bates lipid accumulation in hepatic cells and fatty livers of apolipopro-

tein E knockout mice[ J]. Hepatology, 2008, 48(3) .770 —781.
(w3 R324)



