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The Effects and Mechanisms of B-secretase Inhibitor on the Processing of
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ABSTRACT Objective: To study the effects and mechanisms of B-secretase inhibitor on the processing of B-CTF in tau
hyperphosphorylated rat model. Methods: Twenty-four male SD rats were randomly divided into four groups, including the control group,
the sham group, the OA group and the OA+BACEI! group. For each group of rats, Western blot was used to analyze the level of amyloid
precursor protein C-terminal fragment (APP-CTF), APP and BACE1. Meanwhile, RT-PCR was performed to detect the mRNA levels of
APP and BACE1. With water maze test, abilities of learning and memory were detected. Results: It was found that 3-CTF significantly
increased in the OA group(p<0.05), while decreased in the OA + BACEI inhibitor group compared to the OA group(p<0.05). There was
no statistically significant difference in the protein and mRNA levels of APP among the four groups (p>0.05). The protein and mRNA
levels of BACEI significantly increased in the OA group (p<0.05). The protein levels of BACEI in the OA+BACEI! inhibitor group
decreased compared to the control group (p <0.05), and there was no difference in the mRNA levels between the two groups (p> 0.05).
With water maze test, the behavior of rats in the OA+BACEI inhibitor group were restored(p<0.05). Conclusion: (1) Hyperphosphorylated
tau protein induced the increase of BACE1 expression, thus the pathway of APP processing had been shifted, and the level of B-CTF
increased in neurons, (2) The increase of B-CTF impaired the behavior of rats, (3) Inhibition of BACE1 could improve the abilities of study
and memory in rats, indicating that BACE1 might be a therapeutic target of AD.
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Fig. 1 Comparison of the expression of APP-CTF in the hippocampus
between four groups
Note: *P < 0.05 compared with the control group and #P < 0.05 compared
with the OA group.l. control group, 2. Sham group, 3. OA group, 4.
OA+BACEI inhibitor group.
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Fig. 2 The expression of APP in the level of protein (A) and mRNA (B)
There were no significant differences in the two levels of APP in the four

groups(P> 0.05)
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Fig. 3 Expression of BACEI in the level of protein and mRNA. (A)

Protein level of BACEL in the hippocampus of the four groups of rats. *P
<0.05 compared with the control group and #P < 0.05 compared with the
OA group. 1. control group, 2. Sham group, 3. OA group, 4. OA+BACE1

inhibitor group. (B) BACE1 mRNA level increased in the OA group and
in the OA + BACE] inhibitor group. *P < 0.05 compared with the control
group. However, there was no significant difference between the OA group

and the OA + BACE] inhibitor group (#P > 0.05)
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Fig. 4 Behavioral test with water maze test
(A) Training trial. (B) Time remaining in the third quadrant in the fist
probe trial; ¥*P < 0.05 compared with the control group, #P > 0.05
compared with the OA group. (C) Number of times crossing the platform
in the fist probe trial; ¥*P < 0.05 compared with the control group, #P >
0.05 compared with the OA group. (D) Time remaining in the third
quadrant in the second probe trial; *P <0.05 compared with the control
group, #P < 0.05 compared with the OA group. (E) Number of times
crossing the platform in the second probe trial; *P < 0.05 compared with

the control group, #P < 0.05 compared with the OA group.
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