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Mechanisms and effects of calycosin
on learning—memory function in aging mice
YU De-hong, WANG Mei, CHEN Jin-ming, WANG Xu, GENG Zeng-yan,LI Ying

(School of Pharmacy,North China University of Science and Technology , Tangshan 063000, China)

Abstract ; Objective ; The effects of calycosin on learning — memory behavior in aging mice induced by D — galactose were
investigated in this study. Methods: The aging mice model was induced by subcutaneous injection of D — galactose
(150 mg-kg ™' +d ") were established after 6 weeks. The D - galactose — induced aging mice were divided into model group,
oxiracetam group (300 mg-kg ™' -d™") ,and calycosin high, medium and low dose treated—groups (20,12,7 mg-kg™' -d™").
Mice in the model group and normal control group were given normal saline. After intraperitoneal injection 7 d, the passive
learning ability and memory capacity of mouse were investigated by the platform and the Y maze. Then organ index and
antioxidant activity were detected ,such as liver, spleen, thymus, brain and serum superoxide dismutase ( T-SOD) , glutathione
peroxidase (GSH- Px ) , malondialdehyde ( MDA) and brain acetylcholinesterase ( AchE ) activity. Results ; Compared with the
model group, in the Y maze, the number of correct reaction and active avoidance rate of calycosin — treated mice were
significantly increased(p <0.05) ,and the escape period was significantly shortened and the number of errors in the step—down
test was significantly reduced (p < 0.05) . Compared with the model group, liver, spleen, thymus and brain organ index of
calycosin—treated mice were significantly different(p <0.05).In the calycosin groups, antioxidant enzyme ( T-SOD, GSH-Px)
activity was significantly elevated(p <0.05) ,MDA content was significantly reduced(p <0.05) ,and brain tissue AchE activity
was decreased (p < 0.05) . Conclusion: Calycosin can improve the learning — memory function of aging mice induced by
D-galactose. The mechanism may be to increase the endogenous antioxidant enzyme activity, reduce lipid peroxidation
damage , protect organ function such as brain, spleen and thymus and reduce brain tissue AchE activity.
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Table 1  Effects of calycosin on the Y-maze test in aged mice induced by D—galactose(x £S,n =10)
g5 brilbee 1EH N 3R F2 5l ]k AE G 52 7 P AR 1 R SNV ER
(mg/kg) (%) (%) (s) (s)
xif ] - 64.6 £10.1 265+7.6 6.7+1.8 124 +1.3
HEARIZ - 354 £55°" 127 48" 9.9 +22" 214 £4.0°"
LEgiipi| 300 70.5 +8.1* 36.8 +7.8% 5.8 +0.6" 11.9 +4.5"
£ R -H 20 76.4 +8.0" 46.8 +7.2" 5.4 +0.9" 9.6 +1.7%
B - M 12 60.8 +6.7" 354 +6.3" 6.0 +0.4" 152 +£9.0"
B 5 -1 7 574 +9.8" 24.9 +5.5" 6.9 +1.3" 159 £2.97
A S5XIBAM L « p<0.05, =% p <0.01; 5 EIZHAM HL# p <0.05,## p <0.01, % 2~F 4, K 1 [,
2 EHEFHED/NRBE S RS (xS, =10)
Table 2 Effects of calycosin in step—down test for mice(x =S,n =10)
21 31 i (mg/kg) HEEE (s) AR () R
X HRZH - 272 £22.0 265.8 +76.5 3225
TR - 73.0 £32.6 ** 128.8 +65.2** 92+14"
BRI 300 12.2 +8.7% 229.8 +50.7* 3.0 1.4
B FEE-H 20 43 £4.5" 300.3 +60.0" 1.6 +1.6"
BRI HI-M 12 27.4 +8.5% 269.4 +69.3" 2.8 +2.9*
B - L 7 31.0 £22.5" 259.6 +67.2% 3.8 +3.7"

K3 TR/ U I A R R (x £ S,n = 10)

Table 3  Effects of calycosin on indexes of brain,spleen,liver,and thymus of mice(x +S,n =10)

g5 it i 48 £k ISR iRl R e i 4
(mg/kg) (g/'kg) (g/'kg) (g'kg) (g/'kg)

pogil:E| - 8.32 +0.07 3.10 £0.06 46.5 +0.21 1.82 +0.01
FERIZ - 6.39 +0.03 " 522 +0.07 " 51.70 £0.54 = 0.83 +0.03*"
LA 300 8.38 £0.18" 2.89 £0.16" 41.93 £1.13* 1.91 +0.16"*
FE 55 E-H 20 8.14 £0.01%* 231 +0.08™ 40.06 +0.22" 2.33 +0.03"
F 85 -M 12 8.02 £0.17* 2.44 £0.03* 42.85 £0.19* 1.57 +0.11*
88 5 B - L 7 6.93 +0.06" 2.85 +0.08™ 4571 £0.45" 1.32 +0.08"
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F4 BEFEIXNEULTE T-SOD GSH-Px MDA (520 (x £S,n =10)
Table 4  Effects of calycosin on T-SOD,GSH-Px and MDA in serum of mice(x £S,n =10)

2057 T-SOD(kU-g™") GSH-Px(kU-g™") MDA (umol-L™")
X HEZH 101.25 +10.58 417.47 £21.20 4.55 £0.01
HIRIZH 72.99 +8.84 ** 206.50 +48.23 ** 15.57 £0.02 **
LA 119.30 +9.38* 432.13 £75.33% 6.81 £0.02%
B 8 H 131.86 +9.47" 477.77 £96.04™ 5.92 +0.01%
BT M 94.18 +8.52" 415.82 +72.46" 8.32 +0.01*

B L 91.04 +11.35"

393.25 +80.18" 10.30 +0.01"
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Fig.1 Effects of calycosin on AChE activities
in brain tissue of mice(x +S,n =10)
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