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Nitric Oxide Synthase Expression in Early Stage of Aging Rat

Kye Won Kwon and Hyeon Joo Jeong'

Department of Pathology, Soonchunhyang University College of Medicine, Bucheon; 'Department
of Pathology, Yonsei University College of Medicine, Seoul, Korea

Background : Nitric oxide synthase (NOS) has been suggested to have a role in renal injury
of aging rats. Methods : Renal function and histology were compared between 12 month-
and 7-9 week-old rats. Proliferating activity and cell death were evaluated by PCNA index
and apoptosis. Three isoforms of NOS (eNOS, iNOS, and nNOS) were stained by immuno-
histochemistry. Results : Serum creatinine level was increased in old rats (1.0 mg/dL vs 0.5
mg/dL, p=0.000). 24 h proteinuria and urinary NO were comparable between the two groups.
The percentage of global and segmental glomerulosclerosis increased in old rats. PCNA index
decreased in the glomeruli (0.1 vs 0.6/glomerulus, p=0.005) and the tubulointerstitium (10.2
vs 19.2/mm?, p=0.019) of old rats compared to that of young rats. However, no difference
was observed in the number of TUNEL positive cells. eNOS was not stained in young and
old rat kidney, whereas iINOS was stained in the interstitial inflammatory cells of old rats (0.3
vs 0.0 of young rats/mm?, p=0.188). Macula densa nNOS staining significantly decreased in
old rats compared to young rats (5.6 vs 9.5/mm?, p=0.009). Conclusions : Proliferating activity
is more affected than cell death with aging. Decreased nNOS expression without alteration of
eNOS and iNOS expressions may implicate nNOS as a marker of renal injury in the early
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Fig. 1. Renal histology in old and young rats. (A) In young rats, glomeruli and tubulointerstitium are well preserved (PAS). (B) ED1 positive

cells are rarely seen in the interstitium of young rats. (C) Segmental glomerulosclerosis and interstitial inflammation (PAS) and (D) increased
number of ED1 positive cells are present in the old rats.
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Fig. 2. NOS expression in kidney of old and young rats. (A) No iNOS expression is seen in the young rats, whereas (B) some immunoreac-
tive cells for INOS are seen in the interstitium of old rats. (C) Increased nNOS expression is seen in the macula densa of young rats than

(D) that of old rats.
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