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Changes of Nitric Oxide Synthase Activity and Nitrite in
the Brain of Senile Memory Deficit Rats

Gao Guoquan'  Yao Zhibin® Zu Zhenyu' Zhang Qingsiu' Ma Jianquan'

(1 Department of Biochemistry 2 Depattment of Brain Research Sun Yat-sen Universty of
Medical Sciences, Guangzhow 510089)

Abstract Objective: Study the relationship between nitric oxide (NO ) and senile memorty deficits, in order to ex-
plore the mechanism of senile memoty deficits and find out a new method for the treatment. Methods: Aged rats (24
month old) were divided into aged memoty impaired group and aged memory non-impaired gwoup using Morris water
maze. NOS specific activity were measured by a method in which the oxidation of oxyhaemoglobin to methaemoglobin by
NO is monitored spectrophotometrically. Using modified nitrate reductase method to measure the concentration of nitrite.
Results: In hippocampus, NOS specific activity and nitrite in aged rats were decreased in comparison to young rats; aged
memory impaired rats reduced more significantly than aged memory non-impaired rats. In cerebellum, NOS activity and
nitrite also were lower in aged rats; but no difference between memory non-impaired rats and impaired rats. In frontal
cortex, the result is similar lo that in cerebellum. Conclusions: Generation of NO is decreased in hippocampus, cerebel-
lum and frontal cortex of aged rats, aged memory impaired rats reduced more significantly in hippocampus. It suggested
that decreased NO generation may have close relationship with occurrence of senile memory deficits.
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Table 1  Preparation of standard curve of sodium nitrite

No. of tube 1 2 3 4 5 6
NaNO2 (*mol/ L) 0 2 4 6 8 10
I mmol/L NaNO,(PL) 2 4 6 8 10
H,0"L) 1000 998 6 94 02 90
Asg 0 0.017 0.024 0.031 0.040 0.048

6 Griess A (
0.1% )200 “I. B
( 1% ,
5% )200 HL, , 20T 10 min,
Asa6
, Ast6 , .

1.5.4  Fob KBR300 2 200 ML

. 160 “L C(NR 80U/L,
GD 160 U/ L, G6P 500 *mol /L, pH (7. 4),

40 “I, NADPH (100 #mmol/1.), 20 C
45 min; A 400 ~L . B 400 M., ,
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Table 2 Change of NOS specific activity in brain of aged memory-impaired rats

2/ m(NOS, aregions)?

nmol(s°mg) ! Group 1" Group 11" Group 1TV
z/m (NOS, h p)*’ 4.48+1.07 2.8540. 47 2. 0240, 28
z/m (NOS h ¥ 134.50 4=32. 00 52.15+7. 32¥ 37. 1045, 203+ ¥
z/m (NOS, ¢ p)” 5.3541.33 5.1241. 20 4 4241.17

z/m (NOS, & D? 171. 73 +42. 80

z/m (NOS £ p¥ 2.3740. 67

z/m (NOS § D 71.43420. 12

90. 72421. 28”

42.95+10. 677

75. 30420. 60%
2.42+0. 60 2.38+0.52

41. 9749. 10¥

1) Grouw I (Young rats n=10); Group Il (Aged memory non-impaired rats, n=10); Group III (Aged memory-impaired ratss n="7). 2)

To represent the regons and substanceswith abbreviations: ¢, cerebellum; f, frontal cortexs h, hippocampus ps proteins; t, tissues. 3) Compared with

Group 1, P<<0 05. 4) Compared with Group I, P<<0.05
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Table 3 Change of NO, content in brain of aged memory-impaired rats
)
(NO; , regions) ) _ . - . -
T B E)?S Group I Group II D Group [T D
(pmol°mg )
m (N0 + he p)” 11 615+12 11498+68" 114074657 ¥
m (NOz » b 07 18 1863 608 911341247 7489+1 1967
m (NOz2 s p)Z) 1060 +232 11995+157 11853+172
m N0z ¢ D7 34 315+7447 17 641 +2 784" 15 05613 (36"
m N0y & p)” 11 497+89 11479+84 1148+
m (NOy » £ 07 149942 68 851241 43" 8559+1 567"
) Group I (Young rats, 7n=10); Group II (Aged memory non-impaired rats, n=10); Group Il (Aged memory-impaired rats, n =7).

2) To represent the regiors and substances with abbreviations: ¢ cerebellumy £ frontal corex; h, hippocampus; p, proteins; & tissues. 3) Com-
pared with Group I , P<<0.05. 4) Comparedwith Group 11, P<<0.05
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