9532 B 17 B/ = F E K % % WM Vol. 32 No. 17

1828 2010 49 A 15 A ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Sep. 15 2010
\/\ e I
TE %— LGS 1000-5404 2010 17-1828-06
SHERR1ES ApoE/CD36/SR-A =& /MNRBIERERENS

#Ha' E R P HREHT F MK 400014 TP TP ER KL MHE LB E B MR 400016 6 KR
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HE Hi RIHMEE E IS E 2R low density lipoprotein receptor-related protein LRP1 1§18 3214
CD36 SR-A fENERTERE MR fER Uik Mt ApoE/CD36/SR-A = /iBR/NR 12 H 4% 1A 3= 75 5 E il
HAFNRAE W MLTEVERFEE T serum amyloid A protein SAA  1L-6 JRFUKF R IR het O Gt J g ke
HANIREUIFRE M HE MR- K periodic acid Schiff reaction PAS DLy Masson ik B IE S 40 EE
PCR # R Western blot 55 41 fb 452 AR K B LU F A 4558 mBBZARR /K TC 51.96 +5.60 LDL

16.79 +4.80 mmol/l. 357 F @4l TC 18.11+3.07 IDL 3.27+1.79 mmol/L. P <0.05 'SNS5 LA

DI FIRAIREM 2.90 £0.50 mg/ml BEE T @A 1.85+0.18 mg/ml  P<0.05 ALY BE O
— R R AR ER T LRPL 9 2.23 £ FARIRREE N Bk KEF TGF- L4i#E #2451 Fibronectin
mRNA 5 A WKL 45ie  LRPL ATRES 5 B IR A AN i 0 0% il 2% B e () 4853495 SR-A CD36 N RE fife B 1L VR 40 L 1l 119
AL

kgEiE BB B/NBKEE{L ApoE/CD36/SR-A /N, AR BEAR 2 AR R
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High fat diet induces renal injury in mice with CD36/SR-A/ApoE KO knockout and

its mechanism

Xu Zhen’ e¢'  Yan Feng® Ruan Xiongzhong® Chen Yaxi’ Li Qiu' 'Department of Nephrology Children’ s Hospital
Chongqing Medical University Chongqing 400014 *Centre for Lipid Research Key Laboratory of Molecular Biology of Infectious Diseases
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Abstract Objective  To study the role of low density lipoprotein receptor-related proteins CD36
and SR-A in lipid-mediated renal injury. Methods Male mice with their ApoE/CD36/SR-A knocked out
were randomly divided into common diet group and high fat diet group. Levels of serum amyloid A SAA
interleukin-6 IL-6  lipid and urinary protein were measured. Lipid deposit in renal tissues was detected by
enzyme linked immunosorbent assay with oil red O staining. Periodic acid Schiff PAS reaction and Masson
method were used to observed changes in kidney morphology. PCR  Western blot analysis and immunohisto-
chemistry were used to measure levels of related factors in renal tissue. Results The levels of SAA TC =
51.96 +5.60 mmol/L and LDL =16.79 +4. 80 mmol/L  lipid deposit in renal tissue and urinary protein

2.90 £0.50 mg/ml were significantly higher in high fat diet group than those TC =18.11 +£3.07 mmol/L
and LDL =3.27 +1.79 mmol/L 1.85 +£0.18 mg/ml in common diet group P <0.05 . The expression levels
of low density lipoprotein receptor-related proteins type I collagen protein TGF-B and fibronectin mRNA were
significantly higher in high diet group than in common diet group P <0.05 . Conclusion Low density lipopro-
tein receptor-related proteins may play a role in formation of foam cells in kidney and renal injury. However
CD36 and SRA cannot explain the overall mechanism underlying the formation of foam cells in kidney.

Key words lipid glomerular sclerosis ApoE/CD36/SR-A KO knocked out mice 1low density
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ox-LDL K JIE [ B2 Wi A B IN T it vk 4 i
(R 7 ATy 57 Pk i 2 32 38 SR-A 11 LDLr 2
R /N B B DR ORAR AR AL I K AR ANMEBSEA S B
IR FRATTA AL (Y PR A1 S 50IF 523 18 K 7
AR ZAATER Poly 1 REEMIEHIHAR TR AL
PL LB SR-A CD36 JF AN RE 58 42 M IR IR 8 A

low-density lipoprotein LDL 5| % 3} ik %5 &£ 18 £k 49 4>
RHLH R IR E A Z AR E A
lipoprotein receptor-related protein LRP1 & 1988 4% &
B T R RO AR T O R AR R R K
R — 5% AT HAZ 40 A IR BT
PRS2 i

A5 R ApoE/CD36/SR-A = il [k /] LR 7
s T B E S E R RE WS PrE R e
e UG R EDURR K & ER ) LRPI
TERREE P75 B JUE U R 4 PR % B IO 43 03 ) 1

1 WS

L1 Ibshih it R BRI T ik
12 FU5 i P CSTBL/6J il 3 19 ApoE/CD36/SR-A =

mil%/NEL Dr Maria Febbraio Lerner Research Institute USA H{
W eI Jackson SZHGERMLM M E T EE BTHUNRE L 2
DNA R PCR A & /N U BRI AL He LB RIE 40
Tl R E MR RE 2 H SRR R T RV T IR BT
21% %% 0.15% B [E % Harlan Tekld TD88137 14 JE4LFE
1.2 %37k
12,1 — ol wgs
& B el
1.2.2 pRARHl I LA s S8 14 R |

MK H AR % 2.5% 0.1 ml/20 g R T 4R SE
Iml B3R A0 Ml &0 2 Bk AS & A
HEVE B NERCT 5401 4 6 1 43 1 OCT s ifE vkl v 1 4
10% W E FIEAMTI R A E T - 80 CHMA T kR
- BATFEI RNA 54 e

1.2.3 (iR E Jr SR Y 25 00 5 1M 3 Sk JIE T B total
cholesterol TC Hi =g triglyceride TG fKZEENEHE AN
[E % low density lipoprotein LDL  Z 8% NG 25 (H L E B high
density lipoprotein cholesterol HDL [ & & s A YA
HJ

1.2.4  [MERAEKPIE ] ELISA Jy 200 5E i i b &
JERF SAA  TL-6 FJ/KFE R&D ¥ ]

1.2.5  JRIGWCEE B BRAR 1 A6 WOE AU ZEER
AOK WCRRM F i 3 000 v/min x4 min #Z.0 WU BN 4
B -20 CLRAE Loy MEXTIRK Y& L AT & & AR
595 nm BRI ik A R I A BORE OGS BRI TE R
PR

1.2.6 HWIEHALANHEERE®HL 0" B a 5 2H 2 1 B
15 wm JERPKERYI T 10% rhd: B R E 20 min R T 4L

low density

WL F S AN T A7 AR

©0" TAER L 30 min FRAKGIZ YL 1 min JRKEEGES min -

B R ERA LI AR B OB B ARHE Gamble %5 7 T FH i
SR E R S EEAEALZU PBS RS IS B0 ULTE
YA 1l ml &4 FENEEY 2:1  BARAEL min ZJEH
E AR IBIEAE IR 15 min B0 RIHWRESET®RE W
s e TC MY B M A FC & PLyE AN NaOH J5 W&
12 h ] Lowry ¥ S M5 IHEEENE CE =TC - FC 1§
H 45 S DL AR 1 o B B T B 9 3 d Sigma A F]
1.2.7 BFHS HE Jeta AU RS 2K SRR Y
10 min #h% 4 BRI AMARFREER AR Kk frery
{61 min B 5 J62E B BT B HEUB S5

1.2.8 FMER-A Ik PAS Juft YR B K ZR1H
ARV T min ZHZY 1% in 100l 5 R 4L (5 10 min ZE1RK
vk W HN 100 pl Schiff €4, 15 min {25 Schiff W Ak &
e 100 wl i W AR AR 4N MEFT 1.5 min 3R K ol BE
10 min FRANERAA 5 s K TG MRS R J62e Rk
B FHLUE NS IR Mt MRS Fae
RS SAN)

1.2.9 Masson Jtffy ZHZRY] it 2 gk Masson B & 4L {0
WS min BEFAMR 5 min R IEG A S min 430K 5016 30 ~
60 s MiAGEN Hh SR NREAgEZEC THMER
o, SR REEAM0 R ERG

1.2.10  FHLURIE &3 Hr LAY R %4 HE
PAS et SUEE T RS RIS M A RIS B 40 il 78 e Bk
& B/NBREEAL BT A R IR E A 6 T THRHEIE
VERZFR ARG /N R IR T8 80 £ hn A TR 1 5KY) Fr 437 3 B
20 MEARESIEMGE <400 FFERA n=6 KREH
G I 40 56 1 BE O A B /N Bk 4 46 20 glomerulus injure
index GII [A]3E#% /NS A A 08 vk B/ NVEP 5K &
INEESE AR EEER B ) 5T 4E AL R A
TR 8 T4y TR A AR AR A 0 B NE
53¢ tubules injure index TII *

1.2.11 EH: PCR (RSN Trizol Wl 4 RNA RNA [ H
B K Sl AT A C I BRI ABT 33 7% SR &0 4% RNA oy
¢DNA 28 GenBank (%) mRNA #1154 F1 18S rRNA K
WS YU A TR AR & cDNA 2l in A BT iiE51 4 &
0.25 ul 25 pmol/L  SYBER Green mix ABI/AF 12.5 pl J&
BRZEK A5 E 25 pl F Bio-Rad PCR {47 . Real-
time PCR SRHIAR[FAE Ct {8 FLBAHXS R f 1k

x1 JEEMSIMFT

SN 519
18S rRNA I X4 5'-TCGAGGCCCTGTAATTGGAA-3'

FIMKE bp

2 M4 5'-CCCTCCAATGGATCCTCGTT-3' 40
TGF- iE X4 5'-GCAGTGGCTGAACCAAGGA-3' 8
2 MAE 5'-AGCAGTGAGCGCTGAATCG-3'
I B ER T IE 5 5 CAACCTGGACGCCATCAAG-3' 0
2 M AE 5’ CAGACGGCTGAGTAGGGAACA-3'
L AEERER T IE S 5'-AGGCAGAAAACAGGTCTCGATT-3' “
2 M AE 5'-TGAATGAGTTGGCGGTGATATC-3’
LRP1 1E S 5'GCGAGGAGCAGGTTGTTAGTCAG-3' 3

JZ X E 5'GCAGGAGAAGCAGCAGCAGAG-3’
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1.2.12 fppgeddfh EAZUAMEEHIR 3 wm V1A SRR
JEH LU 22 25 PRl /s BUE 4140 TGF-B collagen type |
Fibronectin f 323k %0 1: 100 4 B A9 4 47 L TGF-B collagen
type | Fibronectin Z 5RO FWAR L (25 R FHM:R
IEEE I ImagePro Plus 5 HCF X L AU B 1 3 3k i
FrafE BT 15 10D/ Avea WRBULE M #EATSETHHT
1.2.13  Western blot R/ fif 1 JIE4H 21 M40 2 P 2 3
BRI GRIR YU B ErEAE R BEERENE RN
IR e B8 IS F VK S A RS BN FR AT R A 1: 500 % B 1Y
LRP1 Santa §#& VERSH 1:1 000 #BEM) —HiFE ECL &
Quantity One XJ 45y HEATAHXT 2
1.3 %it¥r%

KT SPSS 13.0 GE it R EAT 70 T BORMEE DL x £ 5
FoR KA RS XA ARG IR R Pearson FHOCIMT

2 HR

5 Asherman

2.1 W) R AL AR A K g KT iR

HAE AN BAEEE RVHEE B IR R RS
Bl {EANES 10 JE T 4R m s 20 BB BB A R ¢ O
EIRAAR TR B S T EA REAR RS TEEY P<
0.05 32 ESK T R MAE S FEEE AR H I
2.2 BZRSARAE AT BB AS i AR B fn i TC LDL

HDL TG #5%A

S mAA L B RE LS B A N & 1
SE R M T 2 SR AR [E G 42 B 30.23 £9.42 ws
65.80+£9.92 pg/mg t=4.503 P<0.05 Eilg4d TC LDL
HE 4N T4 2. 9 {5 R 5. 1 4% P<0.05  E5AS41 TG
KESTEEH HERGREEER P>0.05 HDLKF
IE TR P<0.05 32

A #iE B 4
E1 WAMNRBEARANEIT O LEYE  x400

2.3 B R KRB T 0 Y

SmA A Bl SAA TL-6 45 T e (A8 242
5 P>0.05 2

2.4 BRI BN T 4 4 0 o

HE 4§55 N 0] DL IE 325 58 20 7 B 5 #1028 1T =i B 41 ' /)
BRUL B /N ) 3 DX 3T UL 5 A DL S LR A iR i £
RPN A BREERGIE BN FR A e SRSt H
ANEJRFRD 5K R F R BRI e DAL R A 2 B 2A
B PAS WUR'V/NRIEK B /NERFENC ISR R Y7k mE
PAS [IPETANS 2 il A T BBk s B 2C D Mas-
son Je (8, 8} 71 {55 i 20 B /N BR LA BB /N v Jo X3l T O, s i 4T 4
HAMLZ K2EF  GII 1.03+0.01 w»s 2.21 £0.43 1=
144.52 P<0.05 THHEME 1.16 £0.13 v 2.71
0.16 t=146.73 P<0.05
2.5 FZHEEAKRARMDR B IEA R K E R T TCGF-B

LRP1 AEACH F 89k B Rk

HE@AAML SR LRPL RIAHT % 2. 23 £ TGF-B 3
JEIEE 1,47 £5 Fibronectin 32514 5 2. 41 /& Collagen [ AY38
kEEE 1,66 £
2.6 JfeskR A KB IR R K e BT TGF-B

LRP1 5840 1R F 69 % & £ ik

RN BV E LRPT (3R 3k 2 Em i iy 1. 52 fF &
3 AL RARE R F TGF-p 514k [H T Fibronectin Collagen [
IR B 3 H 10D/ Area YE 2 BE 4y Ml & 0.20 +0. 12 s

0.32+0.15 0.21+0.10 w»s 0.34 +0.23 0.28 0. 14

vs 0.37+0.23  YHREARREEIE T LRP1 TCF-B KAl {LAH
KHAFHRIK K4

1 2

I |
LRP1(85x 103)H*
B-actin(42x10° )H“

1 £i@8 2 Higa
3 Western blot # 77 H/N RIS PEH L LRP1 &R 3E

2.7 ARSI

XoJ 55 U £ 2 JE i i K S S5 [R1 3 GIT TID B2 LRP1 3 3%
IR A TR AL MUF /30T 465 SR W B 0k 2 0L 11 e i /K S
GII TII J LRP1 7 133k /K V-5 2 IEAHOGE B 2 24 R [
EEfs 5 GII r=0.813 5 TII r=0.773 P <0.05 'S4 400 E
BEMg /K5 LRP1 25 &k /KF r=0.618 P<0.05

X} LRP1 TGF-B 7K -5 [E#] GIT TIT 47 26 4 [0 15 43t
ZERFW] LRPL TGF-B /K F 5 GIT TIN &2 i 2 E A1 6 PE LRPI
5 GI r=0.623 5 TII r=0.723 P <0.05 TGF-B 5 GII r =
0.665 5 TII r=0.603 P<0.05 X%} LRP1 5 TGF-B 7K ik
TR T 4 47 &5 R %8 LRP1 5 TGF- M Xtk r =
0.513 P<0.05

®2 WMANRHENERRREKTEILER v+

24 5] n R g JREH mg/ml TC mmol/L TG mmol/L LDL mmol/L HDL mmol/L SAA ng/ml IL-6 pg/ml
Hm AL 8 16.8 £0.97 1.85+0.18 18.11 £3.07 4.20+1.87 3.27£1.79 13.01 £4.48 13.45 £3.49 43.53 £2.49
riflgd 8 20.19 +2.19* 2.90 +0.50* 51.96 +5.60% 6.10 £2.89 16.79 +4.80% 9.07 £1.472 16.94 +4.61 53.97 £5.76

a P<0.05 5@k
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ACE #:i@21 BDF Hi528 A B HE & C D PAS & E F Masson &
B2 WmAMRESHARRETN x 400

A il B s KFAIFELSEIREENENZ LEZKNE CD collagen [ 49k E F Fibronectin #9 &5 C E %@
D F A5 SR8 19 i & % LI Bt Fibronectin collagen 1 kA8 2383
E4 GEARLFERNTHEEANRSHEHALS TGF-B Fibronectin Collagen I #i%k3%E =¥ % x400
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