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Abstract

Aim: One of the key factors involved in central nervous system performance is neurotrophins,
including BDNF, which decrease with menopause. The aim of this study was to determine the
effect of a whole body vibration period on serum BDNF levels in obese postmenopausal
women. Methods: In this semi-experimental study, 24 obese postmenopausal women aged

45-55 years with an average weight 72/5%5 in Khorramabad city were divided into two groups
of 12: 1- without training 2- whole body vibration training. Whole body vibration training
group performs these exercises for 12 weeks and three times a week, with a frequency of 30-
50 Hz, with an amplitude of 1-2 mm by applying 20 to 30 minutes of vibration, 5 to 15 minutes
of upper and lower limb training. 48 hours before the start of the training program and 48 hours
after the end of the 12 week training program; Blood sampling and body composition indices
were measured. ELISA method was used to measure serum BDNF levels. Data were analyzed
using independent t-test and covariance at the significance level of 0.05. Results: Results Scan this QR code to see the
Significant decrease in morphometric indices such as body fat percentage (P = 0.023), body —accompanying video, or visit

mass index (P = 0.012), and body weight (P = 0.038), as well as significant increase At serum  jahssp.azaruniv.ac.ir

BDNF levels (P < 0.026), the whole body showed vibration compared to the control group.
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Extended abstract

Background

The World Health Organization defines menopause as the actual cessation of menstruation for at least 12 months due to
the loss of activity of ovarian follicles, which occurs on average at the age of 51 (1). One of the key factors involved in
the functioning of the central nervous system are the indicators of nerve growth or neurotrophins, which decrease with
menopause (2). Neurotrophins are a group of growth factors that cooperate in the growth, survival, and function of the
central and peripheral nervous system (3). One of these neurotrophins is the nerve growth factor derived from the brain,
which, due to its high level in the brain and its strong effects on synapses, can play an important role in neural activities,
especially in the hippocampus. Considering the role of the hippocampus in cognitive function, BDNF changes can play a
key role in neurological and cognitive function (3). One of the types of exercise that has recently attracted the attention
of researchers, especially for the elderly, is whole body vibration exercises. These exercises have advantages such as: the
willingness of people to attend more exercises, the possibility of less injury, the ability to easily use the vibration device
inaclosed space (4). The positive effects of whole body vibration exercises on the structure and function of neuromuscular
systems, cardiovascular system, breathing, bone tissue, endocrine glands, muscle electrical tape patterns, as well as
increasing central temperature and oxygen consumption have been reported in many studies (4).

Methodology

In this semi-experimental study, 24 obese postmenopausal women aged 45-55 years with an average weight 72/5+5 in
Khorramabad city were divided into two groups of 12: 1- without training 2- whole body vibration training. Whole
body vibration training group performs these exercises for 12 weeks and three times a week, with a frequency of 30-50
Hz, with an amplitude of 1-2 mm by applying 20 to 30 minutes of vibration, 5 to 15 minutes of upper and lower limb
training.

Exercise protocols

The whole body vibration training group performed these exercises for 12 weeks and three times a week, with a frequency
of 30-50 Hz, with an amplitude of 1 to 2 mm, applying 20 to 30 minutes of vibration, 5 to 15 minutes of upper and lower
limb training (knee angle in 30 degrees of flexion, each minute was accompanied by 30 seconds of rest). The training
program of the subjects of the experimental group with the vibration device (model NEMES-LB Bosco System, made in
Ireland) including standing on the device with a frequency of 30 Hz and an amplitude of 10 mm in six different body
positions, including standing on the toes, squat 90 degrees, squat 90 The degree was with external rotation of the legs,
squat 90 degrees on the left leg, squat 90 degrees on the right leg and lying on the palms with straight elbows. The duration
of the activity in each body position was 90 seconds, to which five seconds were added every day until it reached two
minutes. Subjects rested for 40 seconds between each body position. Before the start of each training session, the subjects
devoted 10 minutes to warming up and at the end, 10 minutes to cooling down. The control group was asked to maintain
their daily physical activity during the training protocol and to avoid strength training and weight training. Also, the
subjects of the control group performed all the conditions and positions of the experimental group during the training
period on the silent vibration machine (4).

Measurement of blood variables:

In the current study, blood was taken from the subjects in two steps (10 cc of blood from the antecubital vein of the left hand) in the
fasting state and after 15 minutes of rest to the sitting position between 8-9 in the morning at the laboratory and by It was done by a
laboratory specialist. The first stage, 48 hours before the start of training (pre-test) and the second stage 48 hours after the last training
session (post-test). It should be noted that the subjects were asked not to do any sports activity 48 hours before both blood sampling
stages. Blood samples were immediately poured into tubes containing EDTA anticoagulant. Then, the samples were centrifuged for 10
minutes at a speed of 3000 rpm and at a temperature of four degrees Celsius, and after separating the obtained serum, it was tested (16).
ELISA method was used to measure serum BDNF level (5).

Statistical methods:

To evaluate the normality of the data, the Kolmogorov-Smirnov test and the equality of variances were used using the
Levine test. Also, independent t-test (to compare the groups at the beginning of the research) and covariance (comparing
the data of the two groups at the beginning and the end of the research) were used to compare the variables between the
two control and training groups. In addition, all statistical operations were performed using SPSS version 25 software
with a significance level of P < 0.05.

Results:

Results Significant decrease in morphometric indices such as body fat percentage (P = 0.023), body mass index (P =
0.012), and body weight (P = 0.038), as well as significant increase At serum BDNF levels (P < 0.026), the whole body
showed vibration compared to the control group.

Discussion and conclusion:
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The results showed that a 12-week period of whole body vibration increases the BDNF index and decreases the weight
and body mass index of obese postmenopausal female subjects. It seems that the beneficial effects of vibration exercises
on increasing the level of BDNF can be a factor in reducing the negative effects of menopause on cognitive performance,
learning and memory, especially spatial memory. As a result, probably vibration exercises can reduce the negative effects
of menopause.

Conclusion:

It seems that the beneficial effects of vibration exercises on increasing BDNF can be a factor in reducing the negative effects of
menopause on cognitive function, learning and memory, especially spatial memory.

Article message
Vibration exercises increase the health of postmenopausal women.
Keywords

Vibration, BDNF, Menopause, Obesity and Overweight, Central nervous system.
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