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Abstract

Introduction: It appears that electromagnetic radiations around us
can lead to psychological disorders. Even though the role of exercise
and herbs in improving mental health has been shown, the interactive
effect of aerobic training and garlic supplementation on the nervous
. ¢ system under harmful electromagnetic radiation is still unknown.
i E_: . Therefore, the aim of this study was to investigate the effect of eight
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weeks of endurance training along with garlic extract consumption on
rats exposed to electromagnetic radiation emitted from a WIFI

modem.
¢ Materials and methods: In this experimental trial, 40 eight-week-
Use your device to scan and : male rats weighing 150-200 g were randomly divided into five
read the article online ¢ groups, including: (1) control (C), (2) control + WIFI electromagnetic

radiation, (C + WIFI) (3) aerobic training + WIFI electromagnetic
radiation (AT + WIFI) (4) garlic extract supplementation + WIFI
electromagnetic radiation (GE + WIFI) and (5) aerobic training +
garlic extract supplementation + WIFI electromagnetic radiation (AT
+ GE + WIFI). Groups 2-5 were exposed to 2.45 GHz radiation emitted
from a WIFI modem for 1 hour a day for eight weeks. Groups 3 and 5
performed aerobic training for eight weeks, three sessions per week
at arate of 12-18 m / min, and groups 4 and 5 received 800 mg / kg of
garlic aqueous extract daily in their drinking water.

Findings: Aerobic training and garlic supplementation had a
significant effect on reducing depression (P<0.05) and anxiety
(P<0.05) in rats exposed to WIFI electromagnetic radiation, but garlic

Keywords: . . . : .
Aerobic Training Garlic. supplementation and training had no interactive effect on reducing
Anxiety ],)epression’ : anxiety and depression in rats (P20.05).

Conclusion: It seems that the use of either aerobic training or garlic
extract supplementation alone has anti-anxiety and anti-depressant
effects on rats under WIFI electromagnetic radiation.
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Introduction

Although radio waves and electromagnetic
radiations (EMRs) are nowadays widely used in
human life, their biological effects on human and
animals lives, depending on their intensity and
frequency, are significant (1, 2). Exposure to
electromagnetic radiations causes memory
impairment and psychological disorders,
neuronal dysfunction in the CA3 region of the
hippocampus, emotional disturbances and
decreased neural activity as well as increased
risk of depressive symptoms, long-term stress,
and sleep disturbances (2, 3). Nonetheless, to
provide a solution to prevent or reduce the
irreversible effects of WIFI, performing physical
activity through increasing catecholamines,
endorphins, neurotrophins, serotonin and
dopamine can reduce anxiety and depression in
both animal and human models (4, 5), so that
high intensity interval training reduces anxiety-
like behaviors (4) and increases serotonin and
dopamine receptor expression (5) in rats and
human specimens (6, 7); thus, exercise, like
some pharmaceutical compounds, can release
serotonin, norepinephrine and dopamine (8).
On the other hand, the use of medicinal plants
has been considered by researchers, given the
lack of interest in regular physical activity as
well as the prevalence of harms caused by EMRs.
In this vein, garlic is used for its cytotoxic, anti-
tumor, antifungal, anti-bacterial, anti-viral and
anti-protozoal properties (9); it has a protective
role against oxidative stress as well (10). Also,
garlic can inhibit the reuptake of monoamines
(serotonin, dopamine), inhibit monoamine
oxidase, and build and increase serotonin
receptors (5, 11). In addition, garlic has been
reported to improve anxiety, depression,
memory and learning, following exercise
together with cinnamon (12), saffron (13) and
genistein (4) consumption. However, due to the
limited information regarding the simultaneous
effects of aerobic training and consumption of
garlic as an available herb and their antioxidant,
anti-anxiety and anti-depression effects on
psychological disorders which are caused by
EMR, the use of above factors seems an essential
way to prevent complications. Therefore, the
aim of this study was to investigate the effect of
eight weeks of endurance training with garlic
extract consumption on rats exposed to
electromagnetic radiation emitted from a WIFI
modem.

Materials and Methods

In this experimental trial, 40 Sprague Dawley
rats with an average weight of 150-200 g and an
age range of 8-10 weeks, were randomly divided
into five groups, including: (1) control (C), (2)
control + WIFI electromagnetic radiation, (C +
WIFI) (3) aerobic training +  WIFI
electromagnetic radiation (AT + WIFI) (4) garlic
extract supplementation + WIFI electromagnetic
radiation (GE + WIFI) and (5) aerobic training +
garlic extract supplementation +  WIFI
electromagnetic radiation (AT + GE + WIFI).
Groups 2, 3, 4 and 5 were exposed to radiation
at a frequency of 2.45 GHz emitted from a WIFI
modem for 1 hour a day for eight weeks (14).
Rats in the training group ran for eight weeks,
three sessions per week, each session for one
hour at a speed of 18-12 m / min, equivalent to
50 to 60% of the maximum running on the rat
treadmill (14). Also, rats in the groups receiving
garlic aqueous extract received 800 mg per kg of
body weight of garlic extract daily in their
drinking water for eight weeks (15). Upon
ending of the training protocol and 48 hours
after the last session, anxiety-like behaviors
were measured by using the elevated plus maze
(EPM) test. To measure anxiety, the animal
moved freely in different parts of the maze for 5
minutes, the number of times the animal
entered the open arm, the number of times the
animal entered the closed arm, the length of
time the animal stayed in the open arm, and
finally the length of time the animal stayed in
the closed arm were measured. Entering an
open or closed arm meant that all four legs of
the animal were in the arm. The time spent in
each arm was also calculated in a similar way
(4). Independent samples t-test, two-way
ANOVA test were performed in SPSS 21
software at 0.05 level

Findings

The results of independent samples t-test
showed that the movement time (P=0.001),
percentage of the number of open arm entries
(P=0.04) and percentage of time spent in open
arm (P=0.001) in the WIFI group were
significantly lower than the control group.
However, there was no significant difference in
the duration of immobility in the control group
compared to the control group exposed to WIFI
electromagnetic radiation (P=0.94). Also, AT
(P=0.001) and GE (P=0.001) increased the
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movement time of rats under WIFI
electromagnetic radiation, but the interaction of
AT and GE was not significant in increasing the
movement time (P=0.17) (Figure 1). Moreover,
AT (P=0.02) and GE (P=0.002) reduced the
duration of immobility in rats under WIFI
electromagnetic radiation, but the interaction of
AT and GE was not significant in reducing the
duration of immobility (P=0.95) (Figure 2).
Furthermore, AT (P=0.54) and GE (P=0.21) did
not increase the percentage of number of open
arm entry in rats under WIFI electromagnetic
radiation and had no interactive effect on this
variable (P=0.79) (Figure 3). In addition, AT
(P=0.001) and GE (P=0.004) increased the
percentage of time spent in the open arm in rats
under WIFI electromagnetic radiation, but the
interaction of AT and GE in increasing the
percentage of time spent in the open arm was
not significant (P=0.47) (Figure 4).

Discussion

The results of the present study showed that AT
reduces depression and anxiety in rats exposed
to WIFI electromagnetic radiation. Excessive use
of mobile phones and the Internet is associated
with sleep disturbance and increased anxiety
and depression (16, 17); also, exposure to
electromagnetic  waves  causes  physical
reactions at the atomic level, changes in energy
levels, an increase in reactive oxygen species in
neurons, and psychological disorders (14, 18).
On the other hand, exercise training with an
increase in neurotrophins, increased blood flow
to the brain, increased endorphins, decreased
levels of anxiety-related hormones (4, 13),
increased neurogenesis in the hippocampus,
secretion of endorphin, regulation of endocrine,
catecholamines, and the opioid system reduces
anxiety and depression (19). It seems that
alterations in the training intensities and
differences in the statistical population are the
reasons for the inconsistency of these two
studies. The results of the present study showed
that consumption of garlic extract reduced
depression and anxiety in rats exposed to WIFI
electromagnetic radiation. Garlic is involved in
the treatment of depression by increasing
serotonin and serotonin-norepinephrine
reuptake inhibitor (5, 23). In this regard, the
levels of anxiety and depression following the
consumption of garlic decreased (24). The
reduction of depressive markers in brain cells
was also dependent on the dose of garlic, which
improved postsynaptic function as well as the
speed of transmission of neural messages (25).
Also, aerobic training and consumption of garlic
extract did not have an interactive effect in
reducing anxiety and depression in rats.

Endurance training with an increase in
neurotransmitters, secretion of endorphin (4,
12), and regulation of endocrine, catecholamine
and opioid system plays a role in reducing
depression (19). And garlic with the mechanism
of monoamine oxidase inhibitors (23), selective
serotonin reuptake inhibitors, serotonin-
norepinephrine reuptake inhibitors, an increase
in antioxidants in brain tissue, a decrease in
malondialdehyde (5, 23, 24) reduce anxiety and
depression. Still, these two variables alone were
able to reduce anxiety and depression. However,
differences in these pathways can be a reason
for the lack of synergistic effects in reducing
anxiety and depression. Due to the fact that no
study was found in this regard, the researcher
could not compare the results of this study with
other studies. In this vein, a combined training
and garlic extract consumption resulted in
improved angiogenesis and physiological
function of the brain associated with aging (26),
increased memory and learning, reduced
anxiety and depression (4), and improved
memory (12). Given the physiological role of
training and herbal antioxidant supplements
adaptation, the lack of measurement of
physiological variables in this study is one of the
limitations of this study; therefore, it is
suggested that in future studies, physiological
variables in the direction of molecular cell
pathway be evaluated.

Conclusion

It seems that the use of either aerobic training
or garlic extract supplementation alone has anti-
anxiety and anti-depressant effects on rats
under WIFI electromagnetic radiation.
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