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[ABSTRACT] AIM: To investigate the expression changes of brain-derived neurotrophic factor (BDNF) in the
cerebral cortex and hippocampus and their effects on the ability of learning and memory in the wild-type ( WT) mice and
APP/PSI transgenic mice. METHODS: WT mice and APP/PSI transgenic mice were selected as study subjects. AR
plaques, apoptosis rate and BDNF expression in the cerebral cortex and hippocampus of WT mice and APP/PSI transgenic
mice were detected by the methods of Congo red staining, TUNEL, immunofluorescence and Western blot. The abilities of
learning and memory were determined by Morris water maze test. RESULTS: The AR plaques appeared in the cerebral
cortex and hippocampus of APP/PSI transgenic mice, and the number of A plaques in 12-month-old mice was larger than
that in 6-month-old mice (P <0.05). The number of apoptotic neurons in the cerebral cortex and hippocampus of 12-
month-old APP/PS]I transgenic mice was larger than that of WT mice (P <0.01). The expression level of BDNF in the
cerebral cortex and hippocampus of WT mice was higher than that of APP/PSI transgenic mice (P <0.01). The Morris
water maze test showed that the escape latency in APP/PSI transgenic mice was longer than that in WT mice, and the times
across the platform quadrant in 60 s was less than that in WT mice (P <0.01). The swim-tracking path of APP/PSI trans-
genic mice was disordered and irregular. CONCLUSION: The expression of BDNF in the cerebral cortex and hippocam-
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pus of APP/PSI transgenic mice was lower than that of WT mice, accompanied by increased neuronal apoptosis and de-

creased spatial learning and memory ability. The decrease in learning and memory ability may be related to decreased

BDNF expression in the cerebral cortex and hippocampus of APP/PSI transgenic mice, leading to increased neuronal apop-

tosis, which may be one of the pathological mechanisms of Alzheimer disease.
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Figure 1. AR plaques were stained with Congo red in the cerebral cortex of WT and APP/PSI transgenic mice. A; WT mice; B; 6-
month-old APP/PSI mice; C: 12-month-old APP/PSI mice; D: the quantificative analysis of AR plaques in APP/PSI
<0.05 vs 6 months.

mice. The scale bar =20 ym. Mean +SD. n=3. "P
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Figure 2. AR plaques were stained with Congo red in the hippocampus of WT and APP/PSI transgenic mice. A; WT mice; B: 6-

month-old APP/PSI mice; C; 12-month-old APP/PSI

mice; D: the quantitative analysis of AR plaques in APP/PSI mice.

The scale bar =20 pm. Mean £SD. n=3. “P <0.05 vs 6 months.
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Figure 3. Apoptosis in the cerebral cortex of WT and APP/PSI transgenic mice was detected by TUNEL assay. The scale bar =50
pm. Mean +SD. n=3. " P <0.01 vs WT group.
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Figure 4. Apoptosis in the hippocampus of WT and APP/PSI transgenic mice was detected by TUNEL assay. The scale bar =50 pm.
Mean +SD. n=3. " P <0.01 vs WT group.
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Figure 5. BDNF positive cells were detected by immunofluorescence staining in cerebral cortex and hippocampus of WT and APP/PS1

Number of BDNF
postive cells
[\)
i

10
0

APP/PSI

transgenic mice. The scale bar =20 um. Mean +SD. n=3. "" P <0.01 vs WT group.
5 REBEITLKTEEMEDX BDNF Rik R AL

Cortex Hippocampus

g 157 OWT
ProBDNF m £ | =arepsi
gl.o-
Active BDNT o s SS—— E

0.5

B-actin | S g
0.0 ~

WT APP/PSI WT APP/PSI Cortex Hippocampus

Figure 6. BDNF expression was detected by Western blot in the cerebral cortex and hippocampus of WT and APP/PSI transgenic
mice. Mean £SD. n=3. " P<0.01 vs WT group.
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Figure 7. The changes of learning and memory abilities of WT and APP/PSI transgenic mice. A: the escape latency; B: the times
across the platform quadrant in 60 s; C: the swim-tracking path. Mean £SD. n=3. "P<0.05, " P <0.01 vs WT group.
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