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Study on hippocampal neuronal plasticity in chronic pain—induced
depressive—like behavior
Shang Jiaxin', Luo Xueting',Yang Liang', Liu Xia'*, Bai Zhantao'*
(1. School of Life Sciences, Yan’an University, Yan’an 716000, China; 2. Shaanxi Provincial
Engineering Research Center for Conservation and Utilization of Regional Biological Resources,
Yan'an 716000, China)

Abstract: Objective This study explored the relationship between chronic pain—induced depression—like behaviors
and changes in hippocampal neuronal plasticity. Methods A chronic pain model in mice was established using
monosodium urate (MSU) crystals, followed by monitor pain values and depression—like behaviors after modeling.
During model establishment, behavioral tests were conducted to assess mechanical pain hypersensitivity and
depression—like behaviors in mice; BrdU, DCX, GFAP, and Ibal immunofluorescence staining were used to
investigate hippocampal neurogenesis and migration, as well as the activation status of microglia and astrocytes;

Western blot was used to detect changes in p—~CREB protein expression. Results Model mice exhibited long—term
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mechanical hypersensitivity and depression—like behaviors. Under chronic pain—-induced depressive conditions,
hippocampal neurogenesis was significantly impaired, as evidenced by a decrease in BrdU-labeled new cells (P<
0.01) and a reduction in DCX-positive immature neurons (P<0.01). Additionally, the number (P<0.001) and
branching (P<0.01) of astrocytes in the hippocampal dentate gyrus were significantly decreased, showing an
activated state, while the number (P<0.01) and branching (P<0. 01) of microglia were significantly increased
creating a neuroinflammatory environment that negatively affected neurogenesis. The p—CREB protein level also
showed a significant decline at week 5 (P<0. 000 1) and week 7 (P<0.05) of modeling. Conclusion Chronic pain
can induce persistent depression—like behaviors in mice, closely associated with impaired hippocampal neuronal
plasticity. Hippocampal neurogenesis was significantly inhibited, accompanied by sustained activation of

astrocytes and microglia and neuroinflammatory responses, with downregulation of the CREB signaling transduction

pathway potentially involved in these pathological physiology processes.
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