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ABSTRACT

Early morning exercise is prevalent in Iranian population, and yet no study has assessed its
effect on brain-derived neurotrophic factor. Therefore, the purpose of this study was to assess the effect
of early morning exercise on serum levels of brain-derived neurotrophic factor and its relation with cho-
lesterol levels in the elderly males in Khorramabad City, Iran.

In this quasi-experimental study, 13 older men (mean [SD] age: 56.46[3.93] y; mean
[SD] weight 82.46[8.23] kg; mean [SD] height: 175.46[5.17] cm) voluntarily participated. In the training
day, at first, blood samples were obtained at 07:30 AM in fasting state. Then, subjects performed training
protocol for 50 min duration that included 15 min warm-up, 25 min main activity, and 10 min cool-down,
and after three min, subsequent blood samples were obtained. To measure serum levels of glucose, cho-
lesterol, the Brain-Derived Neutrophilic Factor (BDNF) enzymatic and ELISA methods were used, respec-
tively. To analyze the obtained data, paired-samples t test and Pearson correlation were used, and statisti-
cal significance was set at P<0.05.

[{E5T Results showed that serum concentration of BDNF (P=0.002) and glucose (P=0.01) increased sig-
nificantly. Also, there were no significant correlations between serum concentration of BDNF and glucose
in both pretest and posttest (P>0.05). However, there were near significant negative correlation between
serum concentration of BDNF and cholesterol in pretest (r=-0.53, P=0.061) and significant negative cor-
relation in posttest (r=-0.703, P=0.007).

[T Early morning exercise for approximately 50 minutes increases serum concentration of BDNF
and glucose in elderly males. Also, there is no significant positive correlation between them. But, there is
significant negative correlation between serum concentration of BDNF and cholesterol. Therefore, early
morning exercise for the elderly men is recommended to improve brain health. Also, older men, if they
have normal cholesterol levels, will get more benefits from early morning exercise.
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Extended Abstract

1. Objectives

he relationship between regular partici-

pation in physical activity, especially

acrobic exercise, and a variety of cog-

nitive benefits have been already sug-

gested [1-3]. Precise neurobiological

mechanisms are unclear in improve-
ment of cognitive functions, but studies on rodents
have suggested the role of specific molecules such as
Brain-Derived Neurotrophic Factor (BDNF), Insulin-
like Growth Factor 1 (IGF-1) and Vascular Endothelial
Growth Factor (VEGF) [1, 2].

In the brain, high-cholesterol diet reduces BDNF and
neurodegeneration, and cause changes in long-term
potentiation which lead to memory malfunction [4].
Studies have shown that plasma levels of BDNF and
or its receptors reduce in older people and there is a
negative relationship between BDNF levels and age
[5]- The present study aimed to investigate the role of
morning exercise on BDNF levels and its relationship
with blood cholesterol and glucose levels.

2. Methods and Materials

This quasi-experimental study was conducted in
Khorramabad City, Iran with a pretest and posttest
design in 2017. Study population consists of 60 el-
derly men. Of this, 13 (mean [SD] age=56.46[3.93]
year, mean [SD] weight=82.46[8.23] kg, mean [SD]
height=175.46[5.17] cm) voluntarily participated in
the study. Inclusion criteria were as follows: age over
50, with physical and mental health, willingness to
participate in the study, and no history of fracture in
the last few months. Exclusion criteria were any signs
of cardiovascular or physical problems during exercise
and unwillingness to continue exercise.

The study procedure has been approved by the Ethics
Committee of Lorestan University. The subjects were
first warmed up for 15 minutes, including two rounds
of walking, running slowly around the track, and then

Table 1. The t test results of study participants

stretching movements. The main part of the exercise
included 25 minutes of running at fast, moderate, and
slow paces. To cool down, the subjects performed
stretching movements for 10 minutes. The training ses-
sions lasted 50 minutes. This protocol was the physical
exercise program that the subjects performed earlier
(for about 6 months, two sessions per week).

On the day of the training, the blood samples were
first taken during a fasting state and then the exercise
protocol was performed. Three minutes after the train-
ing session, the next blood samples were taken. The
blood sample was centrifuged at 3500 rpm for 5 min
and the obtained serum was stored for later tests at
-30°C. Serum BDNF concentrations were determined
by ELISA assay using the appropriate kit (sensitiv-
ity=0.063 ng/mL, detection range=0.325-20 ng/mL,
Casabau, Japan) according to the manufacturer’s in-
structions. The levels of glucose and serum cholesterol
were determined using a Adjust Diagnostics Kit (sensi-
tivity= 1 mg/dL, Ireland) in the Hitachi 917 automated
analyzer. The obtained data were analyzed by paired t
test and Pearson correlation test.

3. Result

The results of serum BDNF, glucose and cholesterol
levels of subjects and the results of paired t test are pre-
sented in Table 1. These results indicate that serum BDNF
(P=0.002) and glucose levels (P=0.01) significantly in-
creased. There was no significant correlation between
serum BDNF level and glucose level in all pretest and
posttest conditions (P>0.05). Also, the difference between
glucose and serum BDNF levels was not significant be-
fore and after the intervention (P=0.887, r=-0.044), but
there was a negative correlation between cholesterol level
and serum BDNF levels before the intervention (r=-0.53,
P=0.061), and after the intervention (P=0.007, r=-0.703).
The beneficial effects of physical activity can be partly
explained by inducing BDNF gene expression in the hip-
pocampus [4, 6, 7].

Also, these effects can be different depending on the
type of exercise and some factors, including blood cho-
lesterol and glucose levels [2, 4]. The results of eating

BDNF (ng.mL) Glucose (mg.dL) Cholesterol (mg.dL)
Pretest Posttest t P Pretest Posttest t P Pretest
13.1£54.07 14.0+46.61 -3.052 0.002 79.7+23.90 87.15+£46.39 -3.874 0.01 176.31+62.59
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breakfast before morning exercise are controversial.
Although in competitive athletes, carbohydrate inges-
tion is suggested 2-4 hours before the exercise in the
morning, but in recreational athletes that exercise with
moderate intensity, it is not very common. In addition,
many people refuse to eat breakfast before exercise due
to increase in fat metabolism [8].

Although the fat oxidation rate was not calculated in
this study, the main aim of this study was to evaluate
the effect of exercise in the early morning on serum
BDNF level as a measure of cognitive performance
whose results showed that moderate-intensity exercise
early in the morning could increase serum BDNF lev-
els and could be useful for mental health, and hence,
improving cognitive functions in active elderly men.
Food deprivation/fasting can also induce expression of
BDNF level in neural circuits involved in recognition
by increasing their activity and switching cellular en-
ergy substrate utilization from glucose to ketones [7].

From an evolutionary point of view, this activity-
dependent production of BDNF likely contributes to
optimization of brain function during fasting and run-
ning [7]. Therefore, BDNF production during fasting
may be a mechanism for controlling energy substrate.
considering the role of physical activity and fasting
in increasing the expression of BDNF, the exercise in
the early morning can be helpful in term of producing
more BDNF.

4. Conclusion

One of the goals of exercising early in the morn-
ing is to burn more fat, because studies have shown
that early exercise increases the oxidation of fat more
than evening exercise [9]. Part of fat oxidation is due
to increased BDNF secretion, because the free part of
BDNF is used for fat oxidation in the skeletal muscle
and other part is entered into the brain through a blood-
brain barrier [5], and can have beneficial effects on brain
structure and function. The results of this study showed
that exercise in fasting state can increase BDNF levels
in active elderly men. This increase in BDNF levels
can be affected by cholesterol levels. Therefore, lower-
ing cholesterol levels through exercise or by reducing
the consumption of high-cholesterol foods can be im-
portant in terms of brain and mental health in physi-
cally active elderly men.
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