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Underlying mechanism of atorvastatin against aging kidney in rats
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[ Abstract] Objective Our previous study had proved that long-term atorvastatin administration notably improves the pathological aging changes
of kidney. The aim of this study was to find the underlying mechanism of different doses atorvastatin in attenuation of the aging changes in the
kidneys. Methods Twenty-month-old normal female Wistar rats were divided into 3 groups (n=9 for each group), that is, aged control group, large
and small dosed atorvastatin groups. The rats from the corresponding groups were treated with normal saline, or atorvastatin at 10 or 1 mg/(kged)
respectively through intragastrical injection for 4 months. All rats were sacrificed at the end of treatment, and another 9 rats at the age of 3 months
served as normal controls. The expression of matrix metalloproteinase (MMP-9, -2), tissue inhibitors of metalloproteinase (TIMP-1, -2), transforming
growth factor-B; (TGF-B1) and peroxisome proliferators activated receptors (PPARs) at mMRNA and protein levels in the kidney tissues were detected
by RT-PCR and Western blotting respectively. Results The rats at 24 months old had significantly increased expression of MMP-9 and TGF-B;
than those at 3 months old (P<0.05, P<0.01). But no change was found in the expression of TIMPs and PRARs between them. Atorvastatin reversed
these above changes. It resulted in a decrease in the increased expression of MMP-9 and TGF-B,, and an increase in the downregulated expression of
TIMP-1, PPAR,, PPAR; and PPAR, (P<0.01, P<0.01, P<0.05). Conclusion Imbalanced expression of MMPs/TIMPs exists in the aging rat kidney,
with up-regulation of TGF-B;. Long-term treatment of atorvastatin rebalances MMPS/TIMPs expression through downregulating MMP-9,
upregulating TIMP-1, and decreasing TGF-B, expression, and thus attenuates the aging changes in the kidneys. Further study is needed to identify
whether atorvastatin-induced activation of PRARS plays roles in the process.

[ Key words] rat; kidney; aging; atorvastatin; matrix metalloproteinase; tissue inhibitors of metalloproteinase; transforming growth
factor; peroxisome proliferators -activated receptor.
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proliferator-activated receptor a, PPARo) . PPARB,
PPARy. >R Trizol IR U 4Z1E RNA, IR
AR K 260nm 1 280nm B GHE(E
AR RNA R AR BEFNZLRE . AR Do 32 7]
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Table 1  Oligonucleotide primers for PCR amplification of
the target genes

BF ezl
TIMP-1  [-ji#. 5-AGACCACCTTATACCAGCGT -3
Tif: 5-CGGAGGAAAGGTAAACAGTG -3
TIMP-2  Fif: 5-TGAGCGAGAAGGAGGTGGATT -3’
Tiif: 5 -ATCATAGGGCAGCGTGTGATC -3
MMP-2  |jif: 5-CACCATCGCCCATCATCAAGT -3’
TFif: 5-TGGATTCGAGAAAAGCGCAGCGG -3
MMP-9  Fii%: 5°-CTTAGATCATTCTTCAGTGCC -3’
Tif: 5-GATCCACCTTCTGAGACTTCA -3’
GAPDH  Fijf: 5-CCATGGAGAAGGCTGGGG -3
Fif: 5-CAAAGTTGTCATGGATGACC -3
TGF-B:  Lif: 5-CTTCAGCTCCACAGAGAAGAACTGC-3
Tif: 5-CACGATCATGTTGGACAACTGCTCC-3
PPAR o  [iff: 5-TGCATGTCCGTGGAGACCGTCAC -3’
Tif: 5-ACTCGGTCTTCTTGATGACC -3’
PPARB  Fif#: 5-AGCACATCTACAATGCCTACCT -3’
Tif: 5-TCTTGGCGAACTCGGTGA -3’
PPARy  Fij#: 5-ACTCCCATTCCTTTGACATC-3’
Tiif: 5-TCCCCACAGACTCGGCACTC-3
2 & R

21 REXK BB AL EY mMRNA ik
BAER BIH R EHLN MMP-9, TGF-B,

B mMRNA 235 8 & T 43514 P < 0.05 fTP < 0.01 ),

HAFE R F R 2 R 5B X (P>0.05) . ZHEK
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Figure 1 mRNA expressions of different target genes in renal tissues in different groups
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Figure 2 Protein expressions of different target genes in renal tissues of different groups
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