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[ Abstract] Objective To observe any effect of environmental enrichment on depressive behavior and the ex-
pression of the neuroplasticity-related protein kinase A (PKA), cAMP response element binding protein (CREB),
phosphorylated CREB (p-CREB) , and brain-derived neurotrophic factor ( BDNF) in rats subjected to chronic, un-
predictable mild stress (CUMS). Methods Forty male Sprague-Dawley rats were divided at random into a blank
group, a model control group, a no-music-environmental enrichment (NMEE) group and a music-environmental en-

richment (MEE) group, each of 10. CUMS was induced in all except the blank group. After successful modeling, the
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rats in the blank and model control groups were housed in conventional cages for 21 days, while the MEE group re-
ceived 21 days of environmental enrichment with music and the NMEE group was similarly housed without the music.
After the intervention, all groups underwent a sugar water preference experiment, an open field experiment, and a
forced swimming experiment. They were then sacrificed and hippocampal PKA, CREB, p-CREB and BDNF protein
expressions were detected using immunohistochemistry and western blotting. Results  After the intervention there
were significant differences between the model control and blank groups in their sugar water preference, the total dis-
tance of their open field activities, the central area distance of their activities, their time spent standing up, and the
duration of immobility during swimming. Those indicators were also significantly different between the MEE and model
control groups. The average duration of swimming immobility of the NMEE group was significantly longer than the
MEE group’s average. The percentage the hippocampus positive for CREB, p-CREB or BDNF protein had decreased
significantly in the model control group compared to the blank group, while those percentages in the NMEE and espe-
cially the MEE group were significantly different from those of the model control group. PKA, CREB, p-CREB and
BDNF protein expression in the model control group was significantly different from that in the blank group, while
those levels in the NMEE group were significantly higher than in the model control group on average. The levels in the
MEE group were the highest of all. Conclusions Environmental enrichment can significantly improve depressive
behavior resulting from CUMS, at least in rats. Adding music to an enriched environment can enhance its anti-de-

pressant efficacy. The anti-depressant mechanism of environmental enrichment may be related to its upregulation of

PKA, CREB, p-CREB and BDNF protein expression.
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