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The effects of acute mental stress on expression of BDNF and CREB
in some selected brain regions of sprague-dawley rats

LI Gong-ying s MA Hong-xia
(Shandong Provincal Key Laboratory of Behavioral Medicine, Jining Medical University,Jining 272067, China)

Abstract; Objective To study the dynamic changes of brain-derived neurotrophic factor (BDNF) and cAMP
response element binding protein (CREB) gene expression after acute mental stress in some brain regions of rats
in order to explore the protective effects and mechanisms of BDNF in mental stress. Methods We applied the
Communication Box to establish animal model of mental stress and measure the expression of both BDNF and CREB
in their CAl of hippocampus. prefrontal cortex (PF),central amygdaloid nuclei (AG) .shell of accumbens nucleus
(NAC) , periaqued-uctal gray (PAG) ,ventral tegmental area(VTA) and Dorsomedial hypothalamic nucleus (DM) u-
sing immunohistochemistry methods. Results 1) The gray intensity of BDNF protein in the brain regions men-
tioned above of mental stress group were very significantly higher than that of control group,indicating significant-
ly decreased expression of BDNF protein,at 0. 5h and 1h after mental stress. However, there were no significant
difference of BDNF protein in almost regions (other than the BDNF mRNA in VTA region) between mental stress
group and control group at 2h following mental stress.and mental stress group still decreased relative to that in
control group. BDNF protein at 0.5h and 1h higher than at 0 h in mental stressed animals. These findings revealed
gradual recovery of BDNF during 2 hours following mental stress in the experimental animals. What's more, the ex-
pression of BDNF protein obviously increased at 6h following mental stress (other than in VTA region) and reached
a strikingly higher level tested at 24h following stress (also other than in VTA region) compared with the control
group. Specially,in contrast to other brain regions, VTA region expressed still lowered BDNF but incongruently
higher BDNF protein at 24h following mental stress. 2)At the Oh after stress, the expression of P-CREB in mental
stress group were significantly decreased than in control group, but at the 24h, they were both significantly in-

creased to a level significantly higher than that in the control group.3) The gray intensity of BDNF and that of P-
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CREB were significantly correlated with each other at both Oh and 24h after stress,implying certain spatio-tempo-

ral association between the BDNF and CREB. Conclusion The Communication Box model can induce obvious men-

tal stress,and BDNF can bring about protective effects on mental stress. which were involved in the heterho-

meostasis of mental stress. The protective effects of BDNF may be through CREB pathway.
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