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Introduction

The overweight and obesity pandemic poses a global
burden, with as many as 1.5 hillion people, or roughly
20% of the world population, affected. A 2019 report
states that by 2030, 50% of U.S. adults will have
obesity. Obesity is often associated with cardiovascular
disease risk factors such as hypertension,
dyslipoproteinemia, diabetes, and elevated
inflammation markers. Hence, while the World Health
Organization reports showed that life expectancy in
developed countries is nearly 80 years old, debilitation
resulting from obesity can begin (and rapidly
accelerate) as early as the fifth decade of life.
Therefore, countermeasures to reduce obesity rates
continue to be the focus of much scientific research,
particularly in the elderly given their relative
susceptibility to developing the disease. There is
growing evidence that inadequate calcium intake,
inadequate vitamin D status, obesity, and chronic non-
communicable disease are often in clusters. The
present study aimed to investigate the interaction of
vitamin D and calcium and high-intensity circuit
training on BDNF and fat percentage in overweight
elderly.

Methods

In this quasi-experimental study, 32 healthy elderly
women of 60 years and older with a BMI between 25
and 29.9 were randomly assigned to four groups:
vitamin D and calcium supplementation + high-
intensity circuit training group (D+Ca+T: n =8), high-
intensity circuit training + placebo (T+P: n = 8),
vitamin D and calcium supplementation (D+Ca: n = 8),
and the control group (CON: n = 8). The subjects in
D+Ca received vitamin D and Ca supplements at
50,000 IU/wk and 1000 mg/d for eight weeks,
respectively; the subjects in training groups exercised
three times per week for eight weeks, and the subjects
in D+Ca+T participated in both treatments. Subjects in
CON were asked to maintain a normal daily lifestyle
for the duration of the study. Body fat and BDNF were
evaluated at baseline and after the eight weeks of
interventions. Fasting blood samples were collected 48
hours before and after the last training session and
changes in BDNF values were measured via ELISA
method. To determine the percentage of body fat, the
skin fold method was used with the caliper. Analysis of
covariance and paired t-test at the significant level
(P<0.05) were used to analyze the data of this study.

Results

The results showed that the body fat percentage in the
Training + Supplementation group decreased
significantly compared with Supplementation (p =
0.001), Control (p = 0.001), and Training + Placebo (p
= 0.045) groups. Moreover, the fat percentage in the
Training + Placebo group decreased significantly
compared with the Control group (p = 0.001).
However, there were no significant differences
between the Training + Placebo and Supplementation
groups in body fat percentage. Moreover, there was a
significant decrease in fat percentage in the
Supplementation group compared with the Control
group (p = 0.047). BDNF in the Training +
Supplementation group had a significant increase
compared with the Supplementation (p = 0.002) and
Control (p = 0.001) groups but had no significant
difference compared with the Training + Placebo (p =
0.085) group. Moreover, there was a significant
increase in BDNF in the Training + Placebo group
compared with Control (p = 0.003) and
Supplementation (p = 0.01) groups. In contrast, no
significant  difference  was observed between
Supplementation and Control (p = 0.985) groups.

Conclusion

Overall, the results showed that high-intensity circuit
training and calcium and vitamin D supplementation
both had significant effects on fat percentage variables.
However, in the present study, it was shown that these
changes in the high-intensity circuit training +
supplementation group were more meaningful. Also,
the results showed that the supplement alone did not
affect BDNF. However, high-intensity circuit training
+ supplement and high-intensity circuit training +
placebo led to a significant increase in BDNF.
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. Neuronal differentiation

. Angiogenesis

. Central Nervous System (CNS)
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