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Effects of neural stem cell transplantation on hippocampus synaptophysin expression and

learning memory abilities of Alzheimer disease rats
Yang Chun', Zhou Hui , Bai Lin-lin®, Wang Shu-chun’, Zhang Qian’

Abstract

BACKGROUND: Previous studies have demonstrated that transplanted neural stem cells can survive and proliferate in the brain
of Alzheimer disease (AD) rats, however, it is poorly understood whether it can rebuild the nerve tracts by substituting the injured
or dead neurons and improve learning and memory abilities. Synaptophysin is one of the important markers of synaptic
rebuilding.

OBJECTIVE: To observe the effects of neural stem cell transplantation on synaptophysin expression in hippocampus and
learning and memory abilities of AD rats.

METHODS: Sprague Dawley rats were randomly divided into the normal control, AD model, 2-week-transplantation and
4-week-transplantation groups. All rats were established AD models except that in the normal control group. Neural stem cells
were isolated from the dentate gyrus of hippocampus of newborn rats, labeled with Hoechst33258, and then transplanted into
CA1 region of hippocampus of rats in the 2-week-transplantation and 4-week-transplantation groups. The behavioral testing in
the rats was performed using Y-maze trial. Nissl staining and synaptophysin immunohistochemistry were detected after the rats
were sacrificed. The same volume of stroke-physiological saline solution was injected into rats in the AD models group using the
identical methods. There was no treatment in the normal control group.

RESULTS AND CONCLUSION: DThe cells number in the hippocampal CA1 region of the 2-week-transplantation and
4-week-transplantation groups were increased than that of AD model group, but were still less than that of the normal control
group (P < 0.05). There was no significantly difference between the absorbance values of 2- or 4- week-transplantation group and
control group (P > 0.05). @The absorbance values of the 2-week-transplantation and 4-week-transplantation were significantly
greater than that of the control and AD model groups (P < 0.05). @The learning and memory abilities in 2- and
4-week-transplantation group enhanced obviously and their correct reaction rates improved evidently, which was found
statistically significant difference from AD model group (P < 0.05), while no statistically significant difference from control
group (P > 0.05). The transplanted neural stem cells may promote the synaptic rebuilding and improve learning and memory
abilities in AD rats.
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0.05), W#1.

b: Alzheimer disease model group

c: 2-week-transplantation group

Figure 1 Neurons in hippocampal CA1 region of rats (Nissl
staining, x100)
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Table 1 Comparison of the cell numbers and average A value

in region X8,

in CA1 regi A
Grou Cells number of Average A value

P CA1 region of CA1 region

Normal control 292.0+20.4° 0.24+0.02°

Alzheimer disease model 136.8+18.1 0.16+0.02

2-week-transplantation 264.5+25.5% 0.25+0.02°

4-week-transplantation 270.1+23.6® 0.26+0.02°

P < 0.05, vs. control group; °p < 0.05, vs. Alzheimer disease model
group
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a: Normal control group

b: Alzheimer disease model group
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c: 2-week-transplantation group

Figure 2 Expression of synaptophysin detected by Synapto-
physin immunohistochemistry (x200)
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Table 2 Comparison of average A values of synaptophysin

immunoreaction products (xxs, A)
Group Average A value of synaptophysin
Normal control 0.270+0.010
Alzheimer disease model 0.176+0.010°
2-week-transplantation 0.375+0.010%
4-week-transplantation 0.372+0.010%

P < 0.05, vs. control group; bp< 0.05, vs. Alzheimer disease model
group

Ba] JR % i BR i A58 Y 2K BRI 1 5 1 P O flk 25 T e
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X (P < 0.05),
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Table 3 Comparision of behavioral test in each group

(x£S)

Group Learning number ~ Memory number
Normal control 34.83+18.60 18.33+£10.25
Alzheimer disease model 98.17+4.49% 77.17£19.59%
2-week-transplantation 40.00+15.53° 21.50+13.16"
4-week-transplantation 42.83+9.56" 21.6747.17°

Correct reaction Correct reaction
Group rate of learning rate of memory
(%) (%)

Normal control 62.99+2.48 74.3817.37
Alzheimer disease model 53.92+1.43° 50.41+6.37%
2-week-transplantation 58.81+2.87° 73.5745.03°
4-week-transplantation 60.73+4.91° 68.81+5.86"

4P < 0.05, vs. control group; bp < 0.05, vs. Alzheimer disease model
group
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