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Effect of Cordyceps sinensis Powder on Renal Oxidative Stress and Mitochondria Functions in 5/6
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ABSTRACT Objective To observe the effect of Cordyceps sinensis (CS) powder on renal oxida-
tive stress and mitochondria functions in 5/6 nephrectomized rats, and to primarily explore its possible
mechanisms. Methods Totally 30 male Sprague-Dawley rats were divided into the sham-operation
group, the model group, and the treatment group by random digit table, 10 in each group. A chronic kid-
ney disease (CKD) rat model was prepared by one step 5/6 nephrectomy. Rats in the treatment group
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were intragastrically administered with CS powder solution at the daily dose of 2 g/kg, once per day. E-
qual volume of double distilled water was intragastrically administered to rats in the sham-operation group
and the model group. All medication lasted for 12 weeks. The general condition of rats, their body weight,
blood pressure, 24 h proteinuria, urinary N-acetyl-B-D-glucosaminidase ( NAG), serum creatinine
(SCr), and blood urea nitrogen (BUN) were assessed before surgery, at week 2, 4, 6, 8, 10, and 10
after surgery. Pathological changes of renal tissues were observed under light microscope. Morphological
changes of mitochondria in renal tubular epithelial cells were observed under transmission electron mi-
croscope. Activities of antioxidant enzymes including reduced glutathione (GSH) , manganese superoxide
dismutase (MnSOD), and malondialdehyde (MDA) in fresh renal tissue homogenate were detected. Mi-
tochondria of renal tissues were extracted to detect levels of mitochondrial membrane potential and chan-
ges of reactive oxygen species (ROS). And expressions of cytochrome-C (Cyto-C) and prohibitin in both
(1) Com-
pared with the sham-operation group, body weight was significantly decreased at week 2 (P <0.01), but

mitochondria and cytoplasm of the renal cortex were also measured by Western blot. Results

blood pressure increased at week 4 (P <0.05) in the model group. Compared with the model group, body
weight was significantly increased at week 12 (P <0.01), but blood pressure decreased at week 8 (P <
0.01) in the treatment group. (2) Compared with the sham-operation group, 24 h proteinuria, urinary
NAG, blood SCr and BUN significantly increased in the model group (all P <0.01). Compared with the
model group, blood and urinary biochemical indices all significantly decreased in the treatment group (all
P <0.01). (3) Results of pathological renal scoring: Glomerular sclerosis index, scoring for tubulointer-
stitial fibrosis, degree of tubulointerstitial inflammatory infiltration were all obviously higher in the model
group than in the sham-operation group (all P <0.01). All the aforesaid indices were more obviously im-
proved in the treatment group than in the model group (allP <0.01). (4) Compared with the sham-opera-
tion group, activities of MnSOD and GSH-Px were significantly reduced, but MDA contents obviously in-
creased in the renal cortex of the model group (all P <0.01). Compared with the model group, activities
of MnSOD and GSH-Px obviously increased (P <0.05, P <0.01), but MDA contents obviously decreased
in the renal cortex of the treatment group (P <0.01). (5) Compared with the sham-operation group, the
mitochondrial membrane potential significantly decreased, but ROS levels significantly increased in the
model group (all P <0.01). Compared with the model group, mitochondrial transmembrane potential in-
creased in the treatment group, thereby inhibiting the tendency of increased production of ROS (both P <
0.01). (6) Results of Western blot showed that, compared with the sham-operation group, expression
levels of mitochondrial Cyto-C and Prohibitin were significantly reduced in the renal cortex (P <0.01),
but significantly elevated in the cytoplasm of the model group (P <0.01). Compared with the model
group, each index was obviously improved in the treatment group with statistical difference (P <0.05,
P <0.01).Conclusion
hibition of oxidative stress and protection for mitochondria.
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CS powder had renal protection, and its mechanism might partially depend on in-
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