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Reno-protective effects of atorvastatin independent of blood cholesterol lowering

XU Zhen-e', YAN Feng?., RUAN Xiong-zhong? . CHEN Ya-xi** , LI Qiu'"

1. Department of Nephrology. Children’s Hospital, Chongqing Medical University, Chongqing 400014, China

2. Centre for Lipid Research, Key Laboratory of Molecular Biology on Infectious Diseases, Ministry of Education, Chongqing
Medical University, Chongqging 400016, China

[Abstract| Objective To investigate whether atorvastatin can prevent renal injury in mice independent of the lipid-
lowering effects. Methods CD36 '~ SR-A~'~ ApoE™'~ mice were randomly assigned to a high fat diet Chigh fat group) and
high fat diet plus atorvastatin (atorvastatin) group; male C57BL mice with a chow diet served as controls. Terminal blood
samples were taken for plasma cholesterol assay 14 weeks later. Renal sections were used for histological and
immunohistochemistry assessments. The lipid accumulation in the kidney was evaluated by Oil Red O (ORO) staining. The
mRNA expression of transforming growth factor-3 (TGF-), collagen [ and IV, fibronectin, and o-smooth muscle actin (o~
SMA) were analyzed by real-time PCR. Results Blood total cholesterol levels (LLDL-cholesterol and HDL-cholesterol) were not
significantly different between atorvastatin group and high fat group. Meanwhile, ORO staining showed that atorvastatin
decreased lipid accumulation in the kidney; Masson and H-E staining demonstrated that atorvastatin therapy attenuated massive
structural changes, including mesangial proliferation, interstitial matrix deposition, accumulation of extracellular matrix
proteins, tubular-interstitial inflammatory cell infiltration, and renal deformations with glomerulosclerosis/tubulointerstitial
fibrosis in the high fat group. Moreover, atorvastatin therapy not only decreased TGF-8 expression at mRNA and protein
levels, but also decreased the expression of factors related to fibrosis. Conclusion  Atorvastatin can protect the kidney
independent of the lipid-lowering effects and SR-A,CD36 receptor pathways, and it might be related to decrease of TGF-beta
expression.
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M9 ApoE/CD36/SR-A =i/ (H1 Dr Maria
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LU B 6~15 pm BRI PKERYI A, 10 %6 v PR ]
20 min, I B E 2 min, E FIML“O” T/ER YL
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. (2) it R R (PAS) Y o MR K500 & (I A
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1.6.1 Real-time PCR TRIzol ¥:Hh# & RNA, K
M RNA BTG 5250 1 2R, A ABI R #e st
Fl & RNA 5554 cDNA, 2 B GenBank H (1)
mRNA &I TGF-8, [ B F&E [ (collagen ). IV
AU 5 8 (collagen V) co LB EE H (o-SMA) F1ZF
4k 3% 3% % M (fibronectin, FN) 51 %) (£ 1), 18S
rRNA AN S, 3 YW EE R RRAE S cDNA 2 pl. i
AEL.FHE5I ¥4 0. 25 41(25 pmol/L), SYBER
Green mix (ABI A& 12. 5 pl, T WZE K455 2
25 pl, T Bio-Rad PCR X #E 47 2 )i, Real-time
PCR RHAIRE Ct H H A ] & Bk 647
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Tab 1 Primers for real-time PCR
Gene Primer
18S rRNA  F.5-TCG AGG CCC TGT AAT TGG AA-3'

R:5-CCC TCC AAT GGA TCC TCG TT-3'

TGF-p F:5-GCA GTG GCT GAA CCA AGG A-3’
R:5'-AGC AGT GAG CGC TGA ATC G-3'

Collagen]  F:5-CAA CCT GGA CGC CAT CAA G-3'
R:5-CAG ACG GCT GAG TAG GGA ACA-3'

Collagen IV F:5'-CCG AGC CAG TCC ATT TAT AGA ATG-3’
R:5'-CAG CGA AGC CAG CCA GAA-3'

a-SMA F:5'-CCA GAG CAA GAG AGG GAT CCT-3’

R:5-TGT CGT CCC AGT TGG TGA TG-3'
F:5'-AGG CAG AAA ACA GGT CTC GAT T-3'
R:5-TGA ATG AGT TGG CGG TGA TAT C-3'

Fibronectin
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JE 1+ 100, 088 T WA A 45 2R, B 3Rk B A4
o, R &l AL 2 N AEE ARG R A .
L7 itz R x4 £onL, 530
PR HI SPSS 13. 0 Ge it 2k, I 2570 A U7 22 553
K IR T 2250 1, 24 200 41 22 [a) WG G 1L 5 R
A LSD £, K30 K-F () M 0. 05,
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Tab 2 Effect of atorvastatin on serum lipid level

[n=10,7=%s,cp/(mmol « L™ 1)]

Group TC LDL-C HDL-C TG
Control 1.614+0.54 0.7240.16 0.4140.07 0.3840.12
High fat diet 44,5745, 60" 16.80+£4.80" 9.0741.47~ 6.1042.89"
Atorvastatin 43.83+4.19" 15.9341. 94~ 10.72+4. 30" 5.0842.01"
* P<C0. 05 ws control group
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Fig 1 [Effect of atorvastatin on renal cholesterol ester deposition
A-C: Ol red O staining(A: Control group; B: High fat group; C: Atorvastatin group. Original magnification: X400) ; D: Kidney cholesterol ester detec-
tion; (CL: Control group; HF: High fat group; AT : Atorvastatin group. * P <C0. 05 ws high fat group; n=6, x=+s
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Fig 2 Effect of atorvastatin on renal morphology

Original magnification: X400
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Fig 3 Effect of atorvastatin on expression of TGF-§ protein and gene in renal tissue of mice
A-C: Immunohistochemistry (A: Control group; B: High fat group: C: Atorvastatin group. Original magnification: X400); D: Real-time PCR
results; CL: Control group; HF: High fat group; AT: Atorvastatin group. * P <C0. 05 wvs high fat group; n=6, =+t
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Fig 4 Effect of atorvastatin on expression of o-SMA, fibronectin, collagen [ , and collagen IV in kidney tissues

Original magnification: X400, * P <C0. 05 wvs high fat group; n=6, ¥+s
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