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tissue (right hemisphere) was removed for biochemical evaluations. The BDNF and
VEGF protein levels of the brain were measured by the western blotting method.

Results. Significant differences found in the BDNF and VEGF levels in this study
(P<0.01). The neurotrophic factors were significantly increased in the CT and EE
groups. Although VEGF protein level increased in both groups, only enriched rats

showed a significant difference.

Conclusion. It can be concluded that combined training and voluntary physical

activity in an enriched environment in the pre-pubertal period can effective in brain

plasticity by increasing the neurotrophic factors.
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Extended Abstract

Background

Brain development occurs significantly after
birth. In this regard, the pre-pubertal period has
been suggested as a key time point in brain

development. During this time, the weight of the
brain increases rapidly, and important processes of
brain development are evident. In particular, the

brain structure and function can change well as a
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result of interacting with the environment. The role
of physical exercise in stimulating structural and
functional changes in multiple areas of the brain has
been demonstrated. Exercise may provide a rich and
supportive nerve bed by increasing blood flow, and
growth factors. Several molecular systems potentially
contribute to the benefits of physical exercise on the
brain and neurotrophic factors play a role by
stimulating several messaging systems. The effect of
various training interventions on the developing
brain has been less studied. Combined exercise
training and enriched environment through physical
fitness development and comprehensive activation
of the brain can lead to special plasticity effects.

Methods

In the present study, 18 healthy Wistar neonatal
male rats aged 15 days were used. The animals were
exposed to an environment with a temperature of
22°° and a humidity of 54+4. After one week of
adaptation to the environment, rats were weaned at
postnatal day (PND) 22 and randomly divided into
three groups of combined exercise (CT), enriched
environment (EE), and control (C) (n=6). The
animals then familiarized how to run on a treadmill
and climb a ladder (23-25 PND). After a rest day,
maximum running and load-carrying capacity were
determined (27 PND) and interventions were
performed for three weeks (28-48 PND). Combined
training included endurance and resistance training
performed on even and odd days (six days a week),
respectively. An enriched environment was designed
for voluntary physical activity. The environment
consisted of a large cage on three floors with water
and food containers for the animals on each floor.
Wheel running, ladders, and staircases connecting
the floors provided opportunities for physical
activity. The animals also had access to various toys
including balls, tunnels, and rings. In order to
maintain environmental stimuli, objects were
removed from the environment and new objects
were added every week. Rats were not forced to

perform any activity throughout their pre-pubertal

period. Three weeks after the intervention, the
animals were anesthetized with carbon dioxide and
the right hemisphere of the brain was isolated for
biochemical evaluation. Western blot was used to
measure BDNF and VEGF proteins. GAPDH was
also used as a reference or control protein. The
observed bands were quantified using Image ]
software. For this purpose, the BDNF or VEGF band
density relative to GAPDH was measured. One-way
ANOVA test was used to examine the significant
differences between the three groups.

Result
In the present study, no significant difference was
observed in the body weight of the animals at the
beginning [F(2,15)=13.1] and end of three weeks of
interventions [F(215)=23.1] between the groups. On
the other hand, significant differences in BDNF
protein levels were found between the groups
[F(2,15)=74.13]. Using the Tukey post hoc test, it
was observed that BDNF protein levels after three
of combined training (1.05+£0.03) and
voluntary physical

weeks
activity in the enriched
environment (1.12+0.01) were significantly higher
compared to the control group (0.94+0.06) (P<0.01
and P<0.05, respectively). Similarly, a significant
difference in VEGF protein levels was found
[F(2,15)=74.13]. In this way, the enriched rats
showed more significant levels (P<0.01). Although
VEGF protein levels were higher in trained rats
(1.07+0.06), no remarkable difference was observed
in this group compared to the control group
(0.94+0.04).

Conclusion

The type of exercise training used seems to be one
of the reasons for the increase in BDNF. Six days of
training per week, including aerobic and resistance
training may have contributed to the increase in
brain neurotrophic factors. In addition, training
intensity has been suggested as one of the important
variables involved in exercise adaptations. In the
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present study, moderate intensity training was
performed. Therefore, training with optimal
intensity may have led to HPA axis adaptation, and
the lack of significant difference in VEGF does not
seem to be related to high intensity training. Overall,
adequate time, load, and intensity of exercise are key

factors in making the difference. On the other hand,

animals in an enriched environment had access to
several wheels running, ladders, and stairs for doing
physical activities. Social interactions, cognitive and
sensory stimulation are also important components
that may have played a role in increasing

neurotrophic factors.
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