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Abstract: Objective  To observe the changes of neuronal nitric oxide synthase (nNOS) distribution and
expression in the hippocampus of the senescence accelerated mouse (SAM) in the aging process and to investigate
the role of nNOS in the aging central nervous system of SAM. Method SAM/prone8 (SAMP8) and SAM/resistantl
(SAMR1) were selected as the subjects with SAMP8 as experimental group and SAMR1 as control group. Both
groups were divided into young (2 months) and aged (10 months) groups. Immunohistochemical methods were used
to stain nNOS positive neurons in the hippocampus of SAM. The distribution, morphology, and number of nNOS
positive neurons in CAl, CA2, and CA3 regions of the hippocampus were detected. The nNOS mRNA expression
levels in the hippocampus were measured by RT- PCR analysis. Results There was no significant difference in the
morphology of nNOS positive neurons in the hippocampus of aged SAMP8 compared to other groups. However, the
density of nNOS positive neurons decreased in CALl and CA2 regions but no significant alterations were seen in the
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CA3 regions of the hippocampus. The number of nNOS positive neurons decreased in CAL and CA2 regions of the
hippocampus (73+14 vs 144+38, P< 0.01; 71+30 vs 126+39, P< 0.05) but there was no significant difference in
CA3 regions of aged SAMP8 compared to young SAMP8. Compared with age matched SAMR1, aged SAMP8 had
significantly decreased nNOS positive neurons in CAl1 and CA2 regions of hippocampus (73+14 vs 139424, P<
0.01; 71430 vs 120+37, P< 0.05) and young SAMP8 had no significant alterations of the number of nNOS positive
neurons in the hippocampus. The expression of nNOS mRNA levels in the hippocampus of aged SAMP8 was
significantly lower than that of young SAMP8 (0.43+0.17 vs 0.92+0.15, P< 0.01) and also significantly lower than
that of age- matched controls (0.43+0.17 vs 0.86+0.13, P< 0.01).

expression possibly resulted in inadequate production of NO normally catalyzed in the hippocampus, which might

Conclusion ~ The downregulations of nNOS
accelerate the aging process of SAMP8 and lead to impaired capability of learning and memory. These results may
provide a theoretical base for delaying age and age- related impaired capability of learning and memory through the
regulation of NO production.
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Table 1 The number of nNOS immunoreactive neurons in

CAL, CA2, and CA3 regions of hippocampus  (x+s, n=6)
Group Age CAl CA2 CA3
SAMP8  Young 144+38 126+39 184+43

Aged 7311492 7113039 153441
SAMR1  Young 130+31 134+49 158+51
Aged 139+24 120£37 169+46

1), 3)Compared with young SAMP8 group, P< 0.01, P< 0.05;
2) ,4)Compared with aged SAMR1 group, P< 0.01, P< 0.05

2.3 SAMPS8
SAMP8

NNOS mRNA
NNOS mRNA (
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Fig.1 The morphology and location of nNOS immunoreactive neurons in CA1 regions of hippocampus
1A: young SAMPS group; 1B: aged SAMP8 group; 1C: young SAMRI group; 1D: aged SAMRI group; 200x

Fig.2 The morphology and location of nNOS immunoreactive neurons in CA2 regions of hippecampus

2A: young SAMPS8 group; 2B: aged SAMP8 group; 2C: young SAMRI group; 2D: aged SAMR1 group; 200x
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