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Introduction: The present study aimed to determine the effect of 12-week concurrent
training on gene expression of some pro-inflammatory cytokines and to evaluate hormone
levels of obese postmenopausal women.

Methods: In this quasi-experimental research, 30 sedentary and obese PW were recruited
and randomly divided into Concurrent Training (CT, n=15) and Control (CG, n=15) groups.
Participants of the experimental group took part in 12-week supervised intervention training
for five days a week, including two sessions of 60-minute resistance training and three
sessions of 30-minute aerobic training. Blood samples were taken from the volunteers to
measure estradiol, free estradiol, and mRNA expression levels of interleukin-6 (IL-6) and
tumor necrosis factor-alpha (TNF-o). Quantitative gene expression was evaluated using the
2-%4¢t method and REST software. The Shapiro-Wilk test was used to check the normal
distribution of the data, and repeated measurements analysis of variance (ANOVA) tests
were used to compare the groups at a significance level of a=0.05.

Results: In response to the training protocol, the CT group experienced a reduction in fat
mass (-9.6%; P<0.05) and an increase in lean body mass (2.4%; P<0.05). The Circulating
levels of free Estradiol (—10.70%; P<0.05), and levels of gene expression of I1L-6 (P=0.03)
and TNF-a (P=0.000) significantly decreased in the CT group compared with the CG group.
But there was no significant difference in Estradiol in the CT group compared with the CG
group (P<0.05).

Conclusion: The concurrent training and exercise-induced fat mass loss seem to modify the
sex hormones profile and levels of gene expression of 1L-6 and TNF-a in PW Prone to
breast cancer. Thus, this study provides additional evidence of the intricate interaction of
inflammatory markers, adipose tissue, and muscle mass in PW Prone to breast cancer.
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Introduction

Obesity is a critical health problem in postmenopausal
women that could lead to the development of comorbidities
such as breast cancer (BC), particularly in inactive
populations. Several interrelated metabolic pathways have
been proposed to explain the obesity and BC relationship.
Sex hormones are a critical biologic pathway since an
elevation of endogenous production and release of estrogens
is related to tumor initiation and progression. On the other
hand, an augment of obesity increases the synthesis of
inflammatory markers contributing to a low-grade
inflammatory state, which can be observed by the increase in
serum IL-6 and TNF- o, as well as, a decrease in ovarian
function in the postmenopausal period may contribute to
augmented levels of pro-inflammatory cytokines. Physical
activity could reduce the risk of obesity-driven BC by~ 25%.
Because training and exercises are one of the few modifiable
risk factors for BC, understanding and optimizing exercise
strategies for postmenopausal women is important for
developing BC prevention strategies. Therefore, the present
study aimed to determine the effect of 12-week concurrent training
on gene expression of some pro-inflammatory cytokines and to
evaluate hormone levels of obese postmenopausal women.

Methods

A randomized controlled clinical trial was conducted from
April to September 2021. Thirty sedentary and obese
postmenopausal women were recruited and assigned to
Concurrent Training (CT, n=15) and Control (CG, n=15)
groups. Eligibility was checked during the study of medical
records and in-hospital screening that included women with
the following criteria: postmenopausal (>12 months since last
menstrual cycle), 45-55 years old, overweight or obese
(BMI>25 kg/m2), inactive (< 150 min/week of physical
activity), had a 5-year risk of 1.66% score for BC according
to Gail model, and E2 levels <66 pg/ml. The participants
underwent a three-month CT (5 days/week and 60
min/session for strength training and 30 min/session for
aerobic training). Forty-eight hours after the last training
session, blood samples were taken from the cephalic vein of
women by an experienced phlebotomist to measure 1L-6 and
TNF-a gene expression and FE2 and E2 serum levels. Serum
FE2 and E2 were assessed by the ELISA method. Also, the
level of TNF-o and IL-6 gene expression in PBMCs was
measured by real-time PCR method. Quantitative gene
expression was evaluated using the 2-24¢t method and REST
software. The Shapiro-Wilk test was used to check the
normal distribution of the data, and repeated measurements
analysis of variance (ANOVA) tests were used to compare
the groups at a significance level of a=0.05.

In response to the training protocol, the CT group showed a
reduction in total fat Mass (-9.6%; P<0.05) and an increase in
lean body mass (2.4%; P<0.05). Further, circulating levels of
free estradiol (—10.70%; P<0.05) significantly decreased in
the CT group compared with the CG group. But there was no
significant difference in estradiol in the CT group compared
with the CG group (P<0.05). The CT group showed a
significant decrease in mRNA gene expression of IL-6
(P=0.03), and TNF-o. (P<0.001).

Conclusion
In obese and overweight postmenopausal women, 12

weeks of concurrent training showed a decrease in total
fat mass and an increase in lean body mass.
Furthermore, circulating FE2 was up-regulated
(decreased) without changes in E2 concentration in the
CT group. So, these findings seem to show that the CT
and the fat mass decrease induced by training may
influence the sex hormone profile of obese and
overweight postmenopausal women, highlighting the
complex interaction between adipose tissue and
skeletal muscle on sex hormone regulation. Moreover,
although the results may not state a causal relationship,
they support the hypothesis that IL-6 and TNF-a
reduction may be due to the fat mass loss induced by
training. These findings further support the important
role of CT as an efficient strategy for healthy aging,
reducing the burden related to fat mass, and
inflammatory status in postmenopausal women. The
capacity of training-induced fat mass reduction to
regulate inflammatory markers may be an important
mechanism of BC prevention.
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