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[Abstract] Objective To investigate the effect and mechanism of proteasome inhibitor MG132 on memory impairment

induced by chronic hypoxia in mice. Methods (1) A hypoxic model of the mouse midbrain dopaminergic neuron cell line MN9D
was established using a hypoxia workstation. To observe the effects of hypoxia on the expression of TH, Ub-K48 and Ub-K63, MN9D
cells were divided into normoxia group and hypoxia (12 h, 24 h and 48 h) groups. To observe the effects of MG132 on the expression
of the above-mentioned proteins, MN9D cells were divided into normoxia group, hypoxia group and hypoxia + MG132 (25, 50, 100,
200 pwmol/L) group. (2) A mouse model of memory impairment was established using a hypobaric chamber. To observe the effects of
hypobaric hypoxia on the expression of TH, Ub-K48 and Ub-K63 in the substantia nigra compacta (SNc) of mice, thirty CS7BL/6
mice were randomly and equally divided into normoxia group and hypobaric hypoxia (3 d and 21 d) groups, 10 in each group. To
observe the effects of MG132 on spatial memory impairment induced by hypobaric hypoxia, twenty-four C57BL/6 mice were
randomly and equally divided into normoxia group, hypobaric hypoxia 21 d group and hypobaric hypoxia 21 d+MG132 group, 8 in
each group. (3) The protein expression levels of TH, Ub-K48, and Ub-K63 in MN9D cells which were either subjected to different
durations of hypoxia treatment or pre-treated with MG132 prior to hypoxia treatment were detected using Western blotting (WB).
The novel object recognition test was used to detect the memory function of mice. Immunofluorescence was used to detect the
proportion of positive immunoreactive area of TH response in the SNc region. The expression levels of TH, Ub-K48, and Ub-K63 in
the SNc region were detected by WB. Results
increasing expression of Ub-K48 and Ub-K63 (P<0.05), and decreasing expression of TH (P<0.05), and MN9D cells in all hypoxia
groups showed increasing expression of Ub-K48/TH and Ub-K63/TH (P<0.05). Compared with hypoxia group, MN9D cells showed
decreasing expression of Ub-K48/TH and Ub-K63/TH in hypoxia + MG132 100 umol/L group and hypoxia + MG132 200 umol/L

(1) Compared with normoxia group, MN9D cells in hypoxia 24 h group showed

group (P<0.05). (2) Compared with the mice in normoxia group, mice in 3 d and 21 d hypobaric hypoxia groups showed decreasing
expression of TH (P<0.001), and increasing expression of Ub-K48/TH and Ub-K63/TH (P<0.05) in the SNc region. Compared with
normoxia group, the mice in 21 d hypobaric hypoxia group showed a lower new object recognition index (P<0.01), and the proportion
of positive immunoreactive area of TH response in the SNc region (P<0.05). Compared with 21 d hypobaric hypoxia group, the mice
in hypobaric hypoxia 21 d+MG132 group showed a higher new object recognition index (P<0.01). Conclusion The proteasome
inhibitor MG132 could alleviate the memory impairment induced by chronic hypoxia in mice, and its mechanism may be related to
the inhibition of Ub-K63 and Ub-K48, which in turn upregulates expression of TH in dopaminergic neurons.
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