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Effect of early life chronic stress on spatial learning and memory and hippocampus brain-derived neurotrophic

factor and 5-HT in puberty pathological aggression rats
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[Abstract] Objective To explore the effect of early life chronic stress on spatial learning and memory and hippocampus
brain-derived neurotrophic factor (BDNF) and 5-HT levels in puberty pathological aggression rats. Methods Twenty 21-day-
old male rats were evenly randomized into 2 groups: experimental group and control group. Animals in the experimental group,
from the early life till puberty, were given a series of stresses, including social isolation, reversed night and day, frustration test
of non-reward, and resident intruder confrontations, etc. Resident intruder experiment was used to examine the aggressiveness
of the animals; water maze experiments were performed to observe their spatial learning and memory. Immunohistochemistry
method was used to test the expression of BDNF and 5-HT in the hippocampus. Results Morris water maze test showed that
the total distance of the experimental group was significantly longer than that of the control group (P >0. 05), and the
experimental group had significantly less crossing times of hidden platform and escape latency compared with the control group
(P<C0.05); the ratios of central area distance/total distance were similar in the two groups. Immunohistochemistry findings
showed that BDNF and 5-HT positive neurons were significantly less in the hippocampus of experimental group compared with
the control group (P <C0. 05), and hippocampal BDNF and 5-HT expression in the experimental group was decreased.
Conclusion BDNF and 5-HT may participate in the regulation of spatial learning and memory in the puberty pathological

aggression rats, and they may play an important regulating role in spatial learning and memory.
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Tab 1

Comparison of experimental results in Morris water maze test

n=10, ¥+t

Group Total distance

Central area distance/

/

Number Escape latency

l/cm total distance (%) of crossing times t/s
Experimental 1 805.004223. 23" 23.72+6.73 1.48+1.09" 13.15+12.65"
Control 1 681.554326.72 24.024£8.22 1.94+1.16 19.04+14. 94

* P<C0. 05 vs control group
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Fig 1

Immunohistochemistry results of BDNF and 5-HT in rat hippocampus(S-P staining)

BDNF': Brain-derived neurotrophic factor; 5-HT: 5-hydroxytryptamine. A: BDNF expression in experimental group; B: BDNF

expression in control group; C: 5-HT expression in experimental group; D: 5-HT expression in control group. Original magni-

fication: X 200
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Tab 2 Comparison of hippocampal BDNF
and S5-HT levels between two groups

n=10, x*ts

The average optical
density of 5-HT

The average optical

Group density of BDNF

0.140 540.003 1*
0.149 540.003 1

0.114 640.003 9~
0.131 240.003 9

Experimental

Control

BDNF: Brain-derived neurotrophic factor; 5-HT:

5-hydroxytryptamine. * P<C0. 05 vs control group
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