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Effects of enriched environment on the motor control and hippocampal brain—derived neurotrophic factor
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Abstract

Objective: To explore the effects of rich environment on the motor control function of newborn rats with hy-
poxic-ischemic brain injury, as well as brain-derived neurotrophic factor (BDNF), tyrosine kinase B(TrkB),
and synaptic protein (SYP) in the hippocampus.

Method: Four SPF pregnant rats and 45 healthy rat pups were delivered. The 7-day-old rat pups were divided
into blank group (n=11) and sham operation group (n=11) according to the random number table. The remain-
ing 23 HIBD animal models of newborn rats were established by the modified Rice method, and the success-
fully modeled rats were randomly divided into a model group (n=12) and an enriched environment group (n=

11). The enriched environment group was given enriched environment stimulation 24 hours after the model
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was established, and continued for 28 days, while the rest of the group was not treated. The rats in each
group were subjected to balance beam test before modeling and 7, 14, 21, and 28 days after modeling. After
the intervention, HE staining was performed to observe the pathological changes of rat hippocampus. BDNF
and TrkB gene expression were detected by fluorescence quantitative PCR. Western Blot method was used to
determine the level of SYP protein.

Result: The cell arrangement disorder in the hippocampus CAl area of the model group was diffusely distrib-
uted under HE staining, the number of neurons was reduced, vacuolation increased, and edema and necrotic
cells appeared; the cell arrangement disorder in the hippocampus CAl area of the rich environment group was
improved by HE staining, and edema improved. Compared with the blank group and the sham operation
group, the balance beam test scores of the model group increased at 21 and 28 days after modeling (P <
0.05); the relative expression of hippocampal BDNF and TrkB genes decreased(P < 0.01, P <0.05); The expres-
sion of SYP protein was reduced (P<0.05). Compared with the model group, the scores of the balance beam
test in the rich environment group were significantly reduced at 21 and 28 days after modeling (P <0.01); the
relative expression of hippocampal BDNF and TrkB genes was significantly increased (P <0.01); the expres-
sion of SYP protein was increased(P<0.05).

Conclusion: Enriched environment can improve the motor control function of neonatal rats with hypoxic-isch-

emic brain injury. The mechanism may be up-regulating hippocampal BDNF and TrkB and promoting the ex-

pression of SYP.
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