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[737%] LAHT22 AR R ERARAE, RIATI& 17 cuso, E 4R (Cuso, RE 93 519 104 20. 40.
80 umol-L") FXFHRA (FLURIFERTLIBFELRIE) . KA CCK-8 EMMAE 24, 36. 48h
JE HT22 AR IETEE M, 2B 48h a3, KA Western blotting 3510 I 2 ik AT ¥B 14 48 X 25 (R 2k
AR (SYp). RMEHEEH -95 (PSD-95) . FRMEHELEFAF (BDNF) MBS S BLEES B
(TrkB) HYZE B RIAK T,

[£552 ] 25524 36. 48h [5G, SHBMMILHEIEENERIIBRAITFE N (F=27.99. 13.80.
29.15, ¥ P<0.01), & 48h [T, 10. 20. 40. 80 pumol-L Hi R $R4H HT22 A AB 1L & 5T 14 57 51
FIXHBBLA R 89.26%. 88.72%. 81.50%. 67.42%, 3 P<0.05, 2&E 48h [T, SXtEBLAELL, 20.
40. 80 umol-L* ZEH4H HT22 B sYP E AT RIAE D 5 T 15.93%. 29.55%. 42.69% (33
P<0.05) ; 40. 80pumol-L™* F3E54H HT22 AR PSD-95 B AR RIAE D FI T8 41.24%. 47.19%
(19 P<0.05) ; 20. 40. 80 umol-L"* #2540 BDNF & A BN FRIA E 9 5 TV 23.17%. 24.49%.
58.99% (39 P<0.05) ; ZABHT22 AR TkB ERAEWNRAZEERERITFEEN (P<0.05),
533ER4E4EEL, 80 umol-L* F2540 TrkB & A AEXTRIXE T 38.03% (P<0.05),
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Abstract:

[Background] The imbalance of copper homeostasis is closely related to a variety of
neurodegenerative diseases, but the specific mechanism of copper-induced learning and
memory impairment is still unclear. Synaptic plasticity is the cell biological basis of learning and
memory, and synaptic plasticity proteins reflect the processes of synaptic growth, development,
and connectivity.

[Objective] This in vitro experiment is designed to investigate the effects of copper sulfate
exposure on the expressions of synaptic plasticity-related proteins of hippocampal neurons (HT22
cells), and provide a scientific basis for studying the mechanism of copper-induced learning and
memory impairment.

[Methods] HT22 cells were divided into one control group (equal volume of complete medium) and
four CuSO, exposure groups (CuSO, concentrations were 10, 20, 40, and 80 umol-L?, respectively).
The proliferation activity of HT22 cells was detected by CCK-8 method after CuSO, exposure for
24, 36, and 48 h. The expressions of synaptic plasticity related proteins including synaptophysin
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(SYP), post-synaptic dense protein-95 (PSD-95), brain-derived neurotrophic factor (BDNF), and tyrosine kinase B (TrkB) were detected by
Western blotting after CuSO, exposure for 48 h.

[Results] After 24, 36, and 48 h of designed treatment, the cell proliferation activities among groups were statistically different (F=27.99,
13.80, and 29.15, all P<0.01); after 48 h of treatment, the proliferation activities of HT22 cells in the 10, 20, 40, and 80 umol-L* CuSO,
groups were 89.26%, 88.72%, 81.50%, and 67.42%, respectively, and were lower than that in the control group (all P<0.05). After 48 h of
treatment, compared with the control group, the SYP relative protein expression levels of HT22 cells in the 20, 40, and 80 umol-L™ CuSO,
groups were down-regulated by 15.93%, 29.55%, and 42.69%, respectively (all P<0.05); the PSD-95 relative protein expression levels in
the 40 and 80 umol-L* CuSO, groups were down-regulated by 41.24% and 47.19%, respectively (both P<0.05); the BDNF relative protein
expression levels in the 20, 40, and 80 umol-L™ CuSO, groups were down-regulated by 23.17%, 24.49%, and 58.99%, respectively (all P<
0.05); there was a statistically significant difference in TrkB relative protein expression levels among the groups (P<0.05), and the TrkB
relative protein expression level of HT22 cells in the 80 umol-L™ CuSO, group was down-regulated by 38.03% compared with the control
group (P<0.05).

[Conclusion] The exposure to copper sulfate decreases the proliferation activity of hippocampal nerve cells, which may be related to the

down-regulation of synaptic plasticity-related proteins.
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