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Study on curcumin derivatives Cur2(0 improving memory and cognitive ability
of Alzheimer's mice by inhibiting acetylcholinesterase
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Abstract: Objective To study the effect of curcumin derivatives Cur20 on AChE and evaluate its therapeutic potential for
Alzheimer's disease (AD). Methods Kunming mice were randomly divided into four groups: Control group, model group, curcumin
(20 pmol-kg™) group and Cur20 (20 umol-kg™") group, mice were ig administered once a day at a volume of 10 mL-kg™" for a total
of 16 days. Except for control group, mice in other groups were given scopolamine 1 mg-kg™ to prepare AD model. Morris water
maze test for five days began on day 11, and Y maze test was performed on day 16 to detect the behavioral cognition of mice. On the
17th day, the mice were sacrificed and the hippocampal tissue was isolated from the brain. The ACh content was detected by kit
method. The effects of curcumin and Cur20 on the activities of AChE and BuChE were detected in vitro. Molecular docking
experiment predicted the interaction mode between AChE and Cur20. Results Compared with model group, Cur20 could
significantly reduce the escape latency of water maze, increase the residence time and swimming distance in the target quadrant (P <
0.05 and 0.01), and increase the number of platform crossings, when there was no significant difference in total swimming distance
and swimming speed. Besides, the percentages of spontaneous alterations in Y maze in Cur20 group was increased than that of

model group, while the number of entering the arm was of no significant differences. Moreover, Cur20 showed selective inhibition
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on acetylcholinesterase, while molecular docking experiment revealed that it could combine with the active site of

acetylcholinesterase to exert inhibitory effect. Conclusion Cur20 can inhibit the activity of acetylcholinesterase, increase the content

of acetylcholine, and significantly improve the learning and memory damage caused by scopolamine. Cur20 may be a potential drug

for the treatment of dementia, especially for Alzheimer's disease.
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Fig. 1 Structure of curcumin and its derivative Cur20
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Fig.2 Flow chart of mouse experiment
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Representative swimming track of mice in each group on 4th day of navigation test (A) and space exploration test(B). Escape latency of mice in navi-

gation test (C). Number of platform crossings of the mice within 90 s (D), total swimming distance (E), average swimming speed (F), percentage
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Fig.3 Cur20 improves spatial learning and memory in AD mice by Morris water maze test (;:hs, n=6)
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Fig. 4 Cur20 improves working memory in AD mice by Y maze test (xts, n=6)
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