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ABSTRACT

Aim: Resistance exercises are suggested as a non-drug treatment to
improve the complications of menopause (cognitive-nervous and
inflammatory problems). The purpose of this study was to investigate the
effect of eight weeks of Circuit resistance training on the serum levels of
BDNF and TNF-a in sedentary postmenopausal women.

methods: In this semi-experimental research, 30 postmenopausal
women (age 5413 years, body mass index 27.6£1.97 kg/m2) living in
Tehran were randomly selected and assigned to two groups, Circuit
resistance training groups (n=15) and control groups (n=15). Circuit
Resistance training was performed for eight weeks, three sessions per
week including 12 stations for the whole body with an intensity of 40-
75%, one maximum repetition in three sets with repetitions between 8-
12. 24 hours before and after the intervention, fasting blood was taken to
measure BDNF and TNF-a were performed. Repeated measures
ANOVA statistical method was used to analyze the data.

Results: In the resistance training group, compared to the control group,
there was a significant increase in the levels of BDNF (1Y,49%) and a
significant decrease in the levels of TNF-a (¥¥,4Y%) (P<0.05).
Conclusion: According to the present study, it seems that low-to-
moderate Circuit resistance training with increased BDNF and decreased
TNF-a was able to improve cognitive-neural and inflammatory factors in
postmenopausal women.
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Extended Abstract

Background and Purpose

The World Health Organization defines menopause as the actual cessation of
menstruation for at least 12 months, due to the loss of activity of the ovarian follicles
and the end of the reproductive period of the female sex, which occurs on average at
the age of 51. As the middle-aged population increases, it is estimated that by 2030, the
global population of postmenopausal women will reach more than 1.2 billion.
Weakening of the central nervous system, including memory impairment, learning
disorders and reduced brain processing speed is another important and vital
complication of menopause. Brain-derived nerve growth factor (BDNF) plays an
important role in neuronal development and synapse activity. Also, it stimulates and
activates neural stem cells and causes proliferation and differentiation of neural cells
and generally improves cognitive function. Studies have shown that menopause causes
an innate immune inflammatory response in the female reproductive organs that
spreads to the brain and makes the brain susceptible to ischemic damage.
Overexpression of TNF-a increases neuronal cell destruction. Studies have shown that
the increase in TNF-a and interleukin-1 levels in postmenopausal women causes a
decrease in BDNF expression in the hippocampus.

Sports exercises are the most important non-pharmacological strategy to reduce the
risk of diseases in this era due to their simplicity, low costs and, most importantly, non-
interference with other treatments. Also Resistance training is one of the approaches to
improve BDNF and TNF-a in the brain. Considering the conflicting researches and the
limited studies that exist in the field of the desired factors in postmenopausal women,
the present study was designed with the aim of determining the effect of eight weeks of

circuit resistance training on BDNF and TNF-a in inactive postmenopausal women.

Methods

In this semi-experimental research, 30 postmenopausal women (age 54+3 years, body
mass index 27.6£1.97 kg/m2) living in Tehran were randomly selected and assigned to
two groups, Circuit resistance training groups (n=15) and control groups (n=15). In this
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research, all procedures followed the national standards and the Declaration of Helsinki,
and compliance with the ethical standards of this research was approved by the ethics
committee  of Kharazmi  University of Tehran under the number
(IR.SSRI.REC.1402.318).

The eligibility criteria were: 45-55 year-old menopausal women (at least one year has
passed since their last period), two to three years have not passed since menopause,
the ability to do sports, not regularly participating in any type of sports in 6 Last months,
no cardiovascular and metabolic disease, no sedatives, signed informed consent to
participate in the study. Exclusion criteria were: not attending more than two sessions,
chronic kidney diseases, digestive system, liver, central nervous system (CNS) and
musculoskeletal system, heart disease (including recent cardiac arrhythmia, myocardial
ischemia, and myocardial infarction), history Cancer or thyroid diseases, participating in
other types of exercise.

Circuit Resistance training was performed for eight weeks, three sessions per week
including 12 stations for the whole body with an intensity of 40-75%, one maximum
repetition in three sets with repetitions between 8-12. This program includes 10
exercises, eight exercises in resistance machines and two exercises with body weight,
observing the gradual increase of loads, using Cybex (International, Inc, Medway, MA)
fitness equipment according to age, under the full supervision of research members.
Participants in the control group were asked not to change their physical activity level
during the study period and not to participate in any regular exercise. After completing
the intervention, the control group was given a free four-month gym membership with an
individualized resistance training program.

24 hours before and after the intervention, fasting blood was taken to measure BDNF,
and TNF-a was performed. Repeated measures ANOVA statistical method was used to
analyze the data. Shapiro-Wilk test was also used to check the normal distribution of the
data. The level of significance in the present study was considered to be P<0.05. In
order to analyze the data of the present research, SPSS-25 software was used, and

GraphPad Prism-8 software was used to draw graphs.
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Findings Results

The results of the Shapiro-Wilk test indicated that the data were normally distributed at
all stages of the test. Additionally, the assumption of homogeneity of variance for the
groups in the pre-test and post-test of the two indices BDNF and TNF-a was confirmed
by the Levene's test. The anthropometric data, including age, height, weight, and body
mass index for the exercise and control groups in the pre-test and post-test, are
presented in Table 1.

Table 1: Anthropometric variables of participants between groups (mean = SD)

Variables CRT group | Control group | p -value
(n=15) (n=15)
Age (Years) oY, V£ 3.0 A LYV £ YA 0.vY
height (cm) VOAY3 £ V1.Y6 £ £.15 0.7A
A Y

weight (kg) | pre | 69.93+4.80 @ 70.13+5.02 0.42
post  67.13+4.68 | 70.80+5.24 0.69

BMI pre | 27.89+1.80 | 27.34+2.17 0.75

(Kg/m2) post | 26.78 £+1.74 | 27.59 +2.20 0.81

W/H Ratio | pre 0.89 £ 0.01 0.89+£0.04 0.24
post | 0.85+0.02 0.89 £ 0.04 0.39

CRT: Circuit resistance training, BMI: Body Mass Index, Waist to hip ratio

The result of the within-group (pre- and posttest) differences, paired-samples t tests
showed that the changes in BDNF levels increased by 13.9% and TNF-a levels
decreased by 32.9%.

The results of Repeated measures ANOVA regarding the comparison of BDNF changes
showed that the between-group main effect (F(1,28)=16.234, P=0.02, n2=0.367), the
intra-group main effect (F(1,28)=376.611, P=0.001, n2=0.934) and the interaction effect
of group and test time (F(1)=437.386, P=0.001, n2=0.940) were statistically significant.
Also The results of repeated measure variance analysis regarding the comparison of
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TNF-a changes showed that the between-group main effect (F(1,28)=2.318, P=0.07,
n2=0.076), the intra-group main effect (F(1,28)=214.912, P=0.001, n2=0.885) and the
interaction effect of group and test time (F(1)=204.581, P=0.001, n2=0.880) were
statistically significant.

Conclusion

The findings of the present study indicated a 13.9% increase in BDNF and a 32.9%
decrease in TNF-a in the training group compared to the control group. Also, a
significant difference was observed between the training group and the control group.
Therefore, our hypothesis was confirmed that a period of circuit resistance training
causes changes in the serum levels of the inflammatory index TNF-a and BDNF.

In postmenopausal women, a decrease in estrogen levels is associated with
neurological-cognitive impairments, including memory decline, learning difficulties, and
reduced processing speed of the brain. It has been reported that the concentration of
BDNF at the cellular and extracellular levels decreases with aging and menopause.
Exercise Training induces positive changes in the structure and function of
neuromuscular junctions and hypertrophy of nerve terminals. According to scientific
studies, these exercise-induced changes at the neuromuscular junctions are associated
with an increase in neurotrophins such as BDNF, which are expressed in the nervous
system and skeletal muscles. The researchers stated that sports training by increasing
the level of BDNF and its specialized receptor TrKB causes downstream changes and
synaptic plasticity, which has a positive role in neuroprotection. On the other hand, the
BDNF produced in the skeletal muscles by its backward movement can selectively
move with the a motor neurons of the skeletal muscles and affect the function of nerve
cells. Considering the role of BDNF in neurogenesis and neuro-cognitive protection, it
can be said that low to moderate resistance training can have a protective role in
reducing the neuro-cognitive complications of postmenopausal women.

Also Menopause and hormonal changes during this period cause an increase in
inflammatory markers. Production and increased expression of inflammatory cytokines
is known as one of the inflammatory pathways in the central nervous system and

responsible for brain destruction. Inflammatory factors such as interleukin-6 and TNF-a
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have the ability to cross the blood-brain barrier and prevent the increase of BDNF
expression through a mechanism. According to the results of the present study, the
decrease of 33% of TNF-a can be considered as an effective factor in the increase of
BDNF in the present study. Probably, the decrease in TNF-a levels could increase
BDNF through the following mechanism. NF-kB prevents the expression of BDNF by
binding to DNA. Studies have shown that reducing the expression of inflammatory
factors stops the activity of NF-kB.

Implications of a study

Considering the protective role of BDNF on the neuro-cognitive system and its
improvement in the current research, as well as the improvement in the inflammatory
factor TNF-q, it can be said that the current resistance training has been able to prevent
some complications of menopause. These results can indicate that circular resistance
exercises can be effective in increasing positive factors in serum and reducing negative
factors affecting inflammatory and neurological processes in this group of women. This
message can emphasize the importance of regular and appropriate sports activities to
improve the health status and quality of life of postmenopausal women.

Keywords: Postmenopause, Women, Resistance Training, Physical Inactivity, Nerve

Growth Factor, Tumor Necrosis Factor-alpha
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