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Introduction: The effect of physical activity on some cognitive mechanisms in
Alzheimer's Disease (AD) patients is not yet well understood. Therefore, this study
aimed to compare the effect of High-Intensity Interval Training (HIIT) and Motor
Enriched Environment Activity (MEEA) on the expression of leptin and Brain-
Derived Neurotrophic Factor (BDNF) in the hippocampal tissue of rats with AD.

Methods: In this experimental study, 24 rats with AD were divided into AD
control, HIIT, and MEEA groups. The Sham (SH) group was considered to
evaluate the effect of surgery and saline injection and the Healthy control (HC)
group was considered to evaluate the effect of AD induction. The HIIT group
trained for eight weeks, five sessions per week, and each session consisted of nine
90-second intervals at 85% of maximum speed intensity, and the MEEA group was
placed in special motor-enriched cages. One-way analysis of variance and Tukey's
post hoc tests were used to analyze the data (P<0.05).

Results: The results showed that in the AD group, BDNF levels were lower
(P=0.001), and leptin levels were higher (P=0.001) than in the HC group. In the
HIIT group, leptin levels were lower (P=0.005), and BDNF levels were higher
(P=0.019) than in the AD group. The two training groups showed no significant
difference in leptin (P=0.72) and BDNF (P=0.65) levels.

Conclusion: Both HIT and MEEA appear to be effective in improving
neurotrophins and hippocampal metabolism, but the effect of HIIT is more
favorable due to exercise-induced adaptation.
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Introduction

Alzheimer's disease (AD) is the most common cause of
dementia and one of the main causes of death
worldwide, which has become a major global health
problem. Neuronal disorders in this progressive disease
occur with the accumulation of Amyloid Beta (AP)
outside the cell and the neuronal fibers, increasing the
amount of hyperphosphorylated tau protein in different
parts of the central nervous system such as the brain
cortex, hippocampus, hypothalamus, and other parts of
the brain. This process causes a metabolic disorder in
the brain, leading to dysfunction and a decrease in the
levels of neurotrophins. Based on the results of the
studies, the occurrence of a disorder in some
adipokines such as leptin in the hypothalamus causes a
disturbance in appetite control and the amount of food
intake, leads to a decrease in some neurotrophins such
as BDNF, and finally disrupts the balance of nerve cell
homeostasis. It seems that regular physical activities
can increase the metabolism of fats and in this way
improve leptin levels, and since the relationship
between leptin and BDNF has been reported in studies,
it seems that BDNF also increases after physical
activity and have an effect on improving the structure
of neuronal function. It seems that the changes in leptin
and BDNF following physical activity still need more
studies, also investigating the effect of the type of
physical activity on these two variables in the brain
tissue of animal models needs more research.
Therefore, the present study was conducted to compare
the effect of two types of forced exercise and voluntary
activity in an enriched environment on the expression
of leptin and BDNF proteins in the hippocampal tissue
of rats with AD.

Methods
In this experimental study, 24 rats with AD were
divided into AD control, HIIT, and MEEA groups. The
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Sham (SH) group was considered to evaluate the effect
surgery and saline injection and the Healthy control
(HC) group was considered to evaluate the effect of
AD induction. The HIIT group trained for eight weeks,
five sessions per week, and each session consisted of
nine 90-second intervals at 85% of maximum speed
intensity, and the MEEA group was placed in special
motor-enriched cages. One-way analysis of variance
and Tukey's post hoc tests were used to analyze the
data (P<0.05).

Results

The results showed that in the AD group, BDNF levels
were lower (P=0.001), and leptin levels were higher
(P=0.001) than in the HC group. In the HIIT group,
leptin levels were lower (P=0.005), and BDNF levels
were higher (P=0.019) than in the AD group. The two
training groups showed no significant difference in
leptin (P=0.72) and BDNF (P=0.65) levels.

Conclusion

Both HIIT and MEEA appear to be effective in
improving neurotrophins and hippocampal metabolism,
but the effect of HIIT is more favorable due to
exercise-induced adaptation.
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