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Effects of Polysaccharide from Corni Fructus on Learning and Memory Ability and

Hippocampal Synaptic Plasticity of Aging Model Rats
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[ Abstract ] Objective: To investigate the effects of polysaccharide from Corni Fructus on learning and
memory ability, protein expression levels of brain derived neurotrophic factor ( BDNF) and tyrosine kinase B
(TrkB) in hippocampus, and hippocampal long-term potentiation (LTP) of the aging model rats. Method: Totally
40 clean SD rats were randomly divided into normal group, model group, low dose group and high dose group by
random number table, n =10 in each group. The models of aging rats were established by subcutaneously injecting
D-galactose (140 mg +kg ™ '+d~'). The rats in normal group and model group received normal saline every day,
while the rats in low dose group and high dose group were given with polysaccharide from Corni Fructus (0. 14,
0.28 g-kg '-d™", correspondingly) by intragastric administration for 6 weeks. The learning and memory ability of
rats was tested by Morris Water Maze. The Schaffer collateral of hippocampal CA3 region was stimulated by high
frequency stimulation ( HFS), and LTP in CAl region of the ipsilateral hippocampus was induced to detect the
synaptic plasticity changes of hippocampal neurons in rats. The protein expression levels of BDNF and TrkB in
hippocampal neurons were detected by immunohistochemistry. Result: As compared with the normal group, the

average escape latency of model group was prolonged significantly, the percentage of swimming distance of the
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target quadrant in total distance and the frequency of exploration were decreased significantly, the protein
expression levels of BDNF and TrkB in the hippocampus were reduced, and the extent of LTP in hippocampus was
decreased significantly (P <0.01). As compared with the model group, the average escape latency of high dose
group was decreased significantly; the percentage of swimming distance of the target quadrant in total distance and
the frequency of exploration were increased significantly, the protein expression levels of BDNF and TrkB in
hippocampus were increased, and the extent of LTP in hippocampus was increased significantly (P < 0.01).
Conclusion; Polysaccharides from Corni Fructus may significantly improve the synaptic plasticity in the aging model
rats by increasing the protein expression levels of BDNF and TrkB in hippocampus and increasing LTP of

hippocampal CA1 region; this may be one of its important mechanisms for improving the ability of learning and

memory of the aging rats.
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neurotrophic factor; tyrosine kinase B; long-term potentiation.
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Table 1 Effects of polysaccharides form Corni Fructus on directional navigation experiment to escape incubation period in rats(x +s,n =10)

S

2 51 /g kg ™! 1d 2d 3d 4d 5d

E# - 56.66 +5.76 36.54 £5. 83 29.53 +5.78 22.64 +£5.71 16.48 +5. 85

i 75 - 55.01 5. 89 46.69 +6.39" 41.23 £5.94Y 38.54 +6.33" 35.40 +6.29"

1 ZE 88 £ 8% 0.14 57.53 £7.55 40.73 £7.28% 35.45 £7.19% 29.60 £7.17% 24.54 £7.21%
0.28 55.14 £2.92 39.90 +3.10% 34.57 £3.15% 28.68 £3.23% 23.67 £3.12%

e HIEHA D P <0.01; GEAAL KD P<0.05,7 P <0.01(£2~4),

F2 LWFEZBEXARZTEREHHIE(x+5,n=10)
Table 2  Effects of polysaccharides form Corni Fructus on space

exploration in rats(x £s,n =10)

415 /g kg ™! B L/ % TRE/ WK
E% - 43.26 +3.38 5.20 £0.92
LT - 33.35 £2.56") 3.40 +£0.70"
1112 85 22 0 0. 14 36.38 £1.89% 4.10 +0. 84%

0.28 38.95 £2.43% 4.90 +0.57%
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£3 WEHESETKR PSHEIEBMNHN (x+s5, n=10)

Table 3  Effects of polysaccharides form Corni Fructus on

amplification of PS in rats(x +s,n =10)

20 5 /g kg ™! PS K4 g/ %
IEH - 159.20 1. 67
L7 - 125. 13 2. 04"
12 85 2 h 0.14 126. 64 1. 66

0.28 158.43 +1.59%
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Fig. 2 Effects of polysaccharides form Corni Fructus on searching

platform latency in rats
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Fig.3 Comparison of HFS between groups of rats before and after

PS amplitude
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Table 4 Effects of polysaccharides form Corni Fructus on BDNF,

TrkB expression in rats hippocampus(x +s,n =10)

2 491 Fl /g kg ™! BDNF TrkB
EH - 0.328 +0.033 0. 482 +0. 007
LR - 0.263 +0.001"  0.448 +0.010"
111 2 85 2 0 0.14 0.286 +0.019%  0.455 +0.003%

0.28 0.315 £0.030%  0.480 0. 008°

E4 WHEHESHENARED CAl X BDNF ik B 8 0 (%%
41k, x400)

Fig. 4 Effects of polysaccharides form Corni Fructus on BDNF
expression in rats hippocampus CA1 region(IHC, x400)

S5 LWHEHEEHETARED CA1 K TrkB KXW E M\ (5%
21k, x400)

Fig.4  Effects of polysaccharides form Corni Fructus on TrkB
expression in rats hippocampus CA1 region( IHC, x400)
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