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Objective Aging is associated with glomerulosclerosis and 
a decline in renal function. Klotho is a recently-discovered 
anti-aging gene. The purpose of this study was to determine 
changes in klotho, endothelin (ET) receptors, and superoxide 
production in kidneys of aged rats.
Methods Twenty Fisher 344xBrown Norway (F1) rats (male, 27 
months) were divided into an Old Impaired group (n=9) and an 
Old Intact group (n=11) according to a cognitive function test. A 
group of 12-month-old rats (n=10) were used as a Young Intact 
group. Blood was collected for measuring serum creatinine and 
ET-1 concentration. Renal histology was evaluated using PAS 
staining and trichrome staining. The in situ superoxide produc-
tion was measured in kidneys using dihydroethidium staining. 
Klotho protein, ET receptors, Nox2, interleukin-6 (IL-6), and 
MnSOD expression in renal cortex and medulla were assessed 
by immunohistochemistry and western-blotting.
Results Plasma creatinine was increased signifi cantly in the Old 
Impaired group (2.32±0.20 mg/dl vs 1.18±0.12 mg/dl p<0.01), 
suggesting impaired renal function. Aged rats showed glomeru-
losclerosis and tubulointerstitial fi brosis. The glomerulosclerosis 
score and collagen area fraction were signifi cantly higher in old 
impaired group than those in old intact, (3.34±0.26 vs 2.02±0.15, 
p<0.01); (5.62±0.36% vs 3.76±0.29% p<0.05), and they were 
signifi cantly higher than those in young intact group (1.01±0.09, 
p<0.05, p<0.01); (2.42±0.16%, p<0.05, p<0.001). These patho-
logical changes were markedly aggravated in the old cognitively 
impaired than in the old cognitively intact animals. Notably, aged 
rats demonstrated a signifi cant decrease in klotho protein expres-
sion in renal cortex and medulla. Protein expression of IL-6, 
Nox2, ETA receptors and superoxide production were increased 
whereas MnSOD and ETB receptors expression were decreased 
in kidneys of the aged rats. Interestingly, these changes were 
more pronounced in the old impaired than in the old intact rats.
Conclusions The aging-related kidney damage paralleled 
with the cognitive function impairment. The aging-related 
glomerulosclerosis was associated with down regulation of 
klotho, ETB, and MnSOD expression but upregulation of ETA, 
IL-6, and Nox2 expression and superoxide production. These 
fi ndings raise the necessity to further assess the roles of these 
factors and their relationship in aging-related kidney damage.
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