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Abstract

Background and Purpose: EnvironmentalWactors can pl
childhood and adolescence, when the brain igpstill develop

in learning and cognitive development during
varigty of physical activities and environmental
he braﬁ ich in turn affects stress responses, food
at p a crucial role in various behavioral outcomes.
eral pathways of the hypothalamic-pituitary-adrenal axis.
actors and lifestyle on cognitive and emotional development
becomes more apparent. example, environments thatyprovide diverse stimuli and challenging activities can help
strengthen the orexinergic systenigthereby improving tal functions. The main aim of the present study is to
compare the effect of afjgnrich onment a nd voluntary training methods on the performance of the
orexinergic system, fo‘wed by exami

During brain development,

training, voluntary training, play in an enriched environment, and control. After
e maximum speed test (25 days old, weight 43.51+7 g), the groups followed the
. The forced exercise group included endurance running on a treadmill, which was
y and 6 days a week, increasing. In the voluntary group, rats had unlimited access to a
ing in an enriched environment, a large cage containing different enriched stimuli (toys,

evaluation. Brain ls of orexin A were measured using the Western blot technique. Then, the remaining groups were
evaluated in an open field behavioral test. One-way ANOVA followed by a Bonferroni post hoc test was used to assess
differences between gtoups. Data analysis was performed using SPSS statistical software version 26.

Results: The results of the statistical test showed a significant difference in the amount of orexin A in the hippocampus
of immature rats between the groups, which was significant between the forced training group and the control group
(P=0.022). In the open field behavioral test, a significant difference was seen between the groups. The results showed
that the level of anxiety in the training groups was higher than in the control group, and among the groups, the forced
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training group was higher than the voluntary training and enriched environment groups. Also, no significant difference
was seen in general motor activity between the groups.

Conclusion: It can be stated. that although physical activity and environmental factors led to an increase in orexin A
levels in all three groups, forced training had a significant difference compared to the control group. Exercise and
physical activity led to an increase in orexin A and, by affecting the HPA axis, led to anxiety-like behavior in immature
rats.

Keywords: Forced and voluntary training, enriched environment, orexinergic system, hippocampus, pre-pubertal
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