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만성사이클로스포린 신독성 동물모델에서 HMG-CoA

환원효소 억제제의 유전자의 발현 및klotho

경로 조절을 통한 항노화효과FoxO
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HMG-CoA Reductase Inhibitors Attenuate the Aging Process via

Regulation of klotho Gene and FoxO Pathway,

in an Experimental Model of Chronic Cyclosporine Nephrotoxicity
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Background: The aim of this study was to evaluate the effect of HMG-CoA reductase inhibitor on cyclosporine

(CsA)-induced nephrotoxicity in the aging process by using the expression of aging-associated markers.

Methods: Mice were daily treated with vehicle (VH; 1 mL/kg/day of olive oil) or CsA (30 mg/kg/day) with or

without pravastatin (PRVT; 20 mg/kg/day in drinking water) for 4 weeks. The expressions of klotho, phosphorly-

ated FoxO-3 (p-FoxO-3), and manganese superoxide dismutase (MnSOD) were evaluated as markers of aging

process. Oxidative stress was evaluated by measuring urinary excretion of 8-hydroxy-2-deoxyguanosine (8-

OHdG), and apoptotic cell death was evaluated by western blot of caspase-3 and deoxynucleotidyl transferase-

mediated dUTP-biotin nick end-labelling (TUNEL) staining. Results. Treatment with CsA significantly de-

creased the expression of klotho and MnSOD, increased that of p-FoxO-3. However, the administration of

PRVT increased the expression of klotho and MnSOD and decreased that of p-FoxO-3 with histologic im-

provement. The increased excretion of urinary 8-OHdG and expression of caspase-3 and TUNEL-positive

cells by CsA treatment were decreased with the administration of PRVT.

Conclusion: HMG-CoA reductase inhibitors attenuate the aging process by upregulating the expression of

klotho, activating FoxO pathway and decreasing oxidative stress in chronic CsA nephrotoxicity.
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