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ABSTRACT

Introduction: Obesity and overweight are major global health challenges. One of the bad effects of noise
that has been recently expressed is the effect of noise on obesity. This study aimed to investigate the
effect of high-frequency noise exposure on obesity, food intake, and abdominal visceral fat in adult male
guinea pigs.

Material and Methods: The animals in this study were 24 adult male guinea pigs randomly divided into 3
groups (control and two case groups). Each case group was separately exposed to high- frequency white
noise with sound pressure levels in 65 dB and 85 dB for 5 days per week in 30 days. The food intake was
measured daily. The weight of animals was measured at the start and on days 6, 12, 18, 24, and at the end
of exposure period. The abdominal visceral fat was extracted and weighted at the end of the study period.
The data were assessed using SPSS V.22 software.

Results: ANOVA analysis showed that exposure to high-frequency noise at 65dB and 85dB had a significant
effect on weight gain, food intake, and abdominal visceral fat weight (P-value< 0.05) which in the group
exposed to the noise with 65 dB was more than other groups.

Conclusion: Based on this study, exposure to high-frequency noise may be an effective factor in obesity
and increasing abdominal visceral fat. Further studies are needed to investigate the mechanism affecting
weight status following noise exposure.
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1. INTRODUCTION

Noise as a physical stressor causes high blood
pressure, diabetes,  hypothalamic-pituitary—
adrenal (HPA) axis activation, sleep disorder, and
other side effects. Several studies have addressed
the subject of traffic noise and obesity. Some
studies have pointed to a significant and positive
relationship between exposure to traffic noise and
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weight gain, while in some others, no significant
relationship has been obtained.

Today, the obesity epidemic is spreading around
theworldasamajorhealthriskandresultsinavariety
of diseases. Obesity and overweight are affected
by various factors. There is a positive relationship
between sleep and obesit. Sleep disorders due to
stress increase hungriness and appetite via affecting
leptin and ghrelin levels. Besides, activation of
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the hypothalamic-pituitary-adrenal (HPA) axis,
followed by stress-induced cortisol releases,
results in weight gain. Furthermore, a study in
the United States showed that occupational noise
exposure raised the probability of obesity and BMI
in workers. The studies on the effect of noise in
different frequencies and sound pressure levels on
obesity, food intake, and abdominal visceral fat are
very limited. Therefore, the effect of high-frequency
noise at two noise pressure levels of 65 dB and 85dB
on the occurrence of obesity in male guinea pigs
was investigated.

2. MATERIAL AND METHODS

This is a laboratory study with the code of ethics
IR.JUMS.REC1397.167. This study was conducted
at the occupational Health Research Center of Iran
University of Medical Sciences in 2020.

Animals

24 adult male guinea pigs with a weight range
of 550-600 gr were housed individually in cages
in a temperature-controlled room (24+1Celsius
degrees). The standard 12-hour lighting cycle
was set for animals (lights from 7:00 a.m. to 7:00
p.m. and dark in the opposite of this time). The
duration of adaptation was one week. The animals
were randomly assigned to two high-frequency
noise exposure groups and one control group, each
containing eight animals. In the HFN-65 group,
seven animals remained after one rodent passed
away. The exposure sound pressure level was set to
65 dB (HFN-65) for exposure group 1 and 85 dB
(HFN-85) for exposure group 2. The procedures
for testing on the animals followed the guidelines
for the care and use of laboratory animals and
were approved by the Ethics Committee of Iran
University of Medical Sciences.

Noise Exposure

The control group had no exposure to noise.
Animals in exposure groups were chronically
exposed to different sound pressure levels (65 and
85 dB-A) of white noise for 8 hours a day, and 5 days
a week for 30- day period. The noise was produced
by Cool Edit Pro software and was played by one
speaker at a distance of 35 on top of the cages. The
calibrated sound level meter (Cell-440, England)
was used to set sound pressure levels in the range
of the study. The control group was protected from
intervention noise exposure and saved in a different
cage with the animal house noise level (uniform
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noise with < 50 dB sound pressure level).

Food Intake and Weight Gain Measurement

The rodents were fed 70 gr commercial pellets
every day (Top-Feed, Daily Pellet Model, Iran).
The difference in food weight was considered as
the amount of food intake of animals, which was
measured in 24-hour periods. Every six days from
the beginning of the study, the body weight of all
animals was regularly measured. At the end of
the study, the animals were anaesthetized using
ketamine and xylazine based on each animal’s body
weight. Visceral fat of the animals’ abdomen was
extracted during surgery and immediately weighed
by scale (GK-5000, d=0.01gr).

Analysis

Data were analyzed using SPSS software
(version 22). A significance level of 0.05 was used
for all statistical tests. Repeated Measures test
and ANOVA analysis were used to determine the
effect of High-frequency noise on weight gain, and
food intake of animals and abdominal visceral fat
weight, respectively. Bonferroni t-tests were used
for comparisons of the weight and food intake of
adult male guinea pigs.

3. RESULTS AND DISCUSSION

Repeated measure analysis showed the effect
of exposure to high-frequency noise on weight
gain and food intake. Table 1 showed that there
was a significant difference (P<0.05) in weight and
food intake between the control group and the
intervention groups but the difference between the
85dB group and 65 dB is not significant (P>0.05).
The average weight of animals in the HFN-65 dB
exposed group was higher than the other two
groups.

According to ANOVA analysis, there was a
significant difference in the mean weight of visceral
fat among three groups (Table 2, p-value < 0.05).
The average weight of visceral fat in the exposure
groups was significantly higher than the control
group (p-value <0.05), but this difference was not
significant between the two exposure groups. This
study is one of the first to examine the impact of
high-frequency noise on obesity, visceral fat, and
food intake in adult male guinea pigs, to the best
of our knowledge. The result of the present study
showed that high-frequency noise exposure in
sound pressure levels of 65 and 85 dB can affect
weight gain, increased food intake, and increased
abdominal visceral fat weight in the 30-day
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Table 1: Pairwise comparisons with Bonferroni correction on weight and food intake of adult male guinea pigs in 30 days
exposure period

Mean
difference

65 dB -38.71*
control
85 dB -23.25*
control 38.71%
65 dB
weight 85 dB 15.46
control 23.25%
85dB
65 dB -15.46
65 dB -81.81*
control
85 dB -78.27%
control 81.81%
65dB
Food
85dB 3.53
intake
control 78.27%
85dB
65 dB -3.53

95% confidence interval

Lower bound Upper bound

0.000 -60.02 -17.41
0.024 -43.83 -2.67
0.000 17.41 60.02
0.217 -5.83 36.77
0.024 2.67 43.83
0.217 -36.77 5.83

0.000 -119.70 -43.91
0.000 -114.88 -41.67
0.000 4391 119.70
1.00 -34.36 41.42
0.000 41.67 114.88
1.00 -41.42 34.36

Table 2: The relationship between high-frequency noise and abdominal visceral fat weight of adult male guinea pigs in
30 days exposure period

Weight of abdominal Visceral Fat (gr)

control 3.25
65dB 5.36
85dB 6.34

exposure period in experimental groups compared
to the control group.

There are not many clear mechanisms to
explain the effect of noise on the increase of body
weight and abdominal visceral fat, but the possible
pathway of the effect of environmental noise on
the rising cortisol levels may partially justify these
findings. Abdominal obesity may be caused by the
HPA axis’s sustained activation under situations
of chronic stress. Other studies have shown that a
prolonged high level of cortisol in the body would
result in a significant increase in food intake. Noise
can reduce physical activity in people through
lack of sleep and increased stress levels. Exposure
to occupational noise during the day reduces the

[ DOW!

0.72
1.71
1.23

12.36 0.000

quality of night sleep in workers, which may be in
terms of increased cortisol levels after work shifts.
Dzhambov et al. in 2017, was reported that
road traffic noise decreased physical activity in
youth. Hogenkamp et al. conducted a study on 16
young men and found that insufficient night sleep
can lead to increased high plasma ghrelin levels.
They were hungrier than the group who had a good
night’s sleep, and they also consumed more snacks.
A human study reported there was a significant
relationship between traffic noise exposure and
body weight, and waist circumference increasing.
The study by Coborn et al. indicated that an
increase in weight and food intake in male and
female mice can be due to sleep deprivation by
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environmental noise. In other study, random street
noise causes sleep loss, disruption in sleeping on
time, too much food eating, and weight gain in rats.

According to a research by Cui et al. on rats,
exposure to chronic noise levels of 100 dB for
4 hours per day for 30 days resulted in elevated
blood glucose, liver triglycerides, and disruption
of hepatic insulin synthesis. On the other hand,
Ababzadeh et al. showed that chronic traffic noise
exposure in rats can decrease TSH secretion. TSH
is the thyroid hormone that decrement can lead
to overweight. However, some published studies
reported conflicting results and showed noise as
a cause of weight loss in laboratory animals. These
contrast results may be related to the type of noise,
the duration of noise exposure, and the sex or species
differences of animals. Therefore, the confirmation
of these findings requires further studies.

4. CONCLUSIONS
Atworkplaces and environments, various noises
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with different frequencies and sound pressure
levels are emitted from many sources, which can
have adverse effects on the body. Based on the
present study, High-frequency noise at 85 and 65
dB can cause weight gain, increased food intake,
and abdominal visceral fat in adult male guinea
pigs. Further experimental studies on the effects
of high-frequency noise exposure on physiological
parameters are recommended with the aim of
preventing adverse health effects on humans.
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