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Abstract

Introduction: Obesity, a chronic disease caused by hemostasis imbalance,
increases the risk of developing estrogen-dependent breast cancer in
postmenopausal women. The present study aimed to examine the effect of 12-week
concurrent (aerobic-resistance) training on the inflammation marker [Estradiol,
Tumor Necrosis Factor-a (TNF-o), Interleukin-6(IL-6)] and physical performance
(VOunmax balance, flexibility and strength) in obese postmenopausal women.

Methods: Our research was an unblinded randomized controlled clinical trial.
Thirty sedentary and obese postmenopausal women were recruited [age 45—
55years, obesity (BMI >25 kg/m2), physically inactive (<150 min/week of physical
activity), elevated risk on the basis of their 5 - year Gail risk score (>1.66%)], and
having mammography. They were randomly divided into concurrent training (CT,
n=12) and control group (CG, n=13).The participants took part in a 12-week
supervised intervention training 5 days/week, (each session of which involved 60
minutes of strength training and 30 minutes of aerobic training).
Blood samples were obtained from the volunteers to measure estradiol and TNF-o
and IL-6. Physical functions (strength, VO, flexibility and balance) were
evaluated pre, mid, and post-intervention. Quantitative expression was evaluated
using 2*** method and REST software. ANOVA test with Bonferroni correction
were used to compare the groups at a significance level of 0<0.05.

Results: In response to training, total fat mass (FM) , lean body mass(LBM) and
waist circulation(WC) in the concurrent training group improved significantly
compared to the control group (P <0.05). The CT group experienced a reduction in
FM (-7.73%; P <0.05) and an increase in LBM (2.5%; P <0.05). A significant
decrease in the expression of IL-6 (P=0.004) and TNF-a (P=0.0013) was observed
in the experimental group compared to the control group. There was no significant
difference in estradiol levels in the experimental group compared to the control
group (P>0.05). VO,max (P=0.001), balance (P=0.001), strength [hand grip
(32.7%), leg strength (31.4%)], and flexibility (P=0.002) in the experimental group
increased significantly compared to the control group.

Conclusion: The concurrent training and exercise-induced fat mass loss appears to
slow the increase of pro inflammatory cytokines, an established risk factor of breast
cancer, in postmenopausal women . Thus, this study provides additional evidence
to the intricate interaction among estradiol, inflammatory cytokines, adipose tissue,
and muscle mass in postmenopausal women.
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Introduction

The postmenopausal stage of life is
associated with changes in sex hormones -
associated with increased risk for breast
cancer (BC) (1). Declines in estrogen
levels during menopause are also
associated  with  increased  systemic
inflammation, marked by the increased
expression of pro-inflammatory cytokines
interleukin-6 (IL-6), tumor necrosis factor
alpha (TNF-a), total adiposity, and mainly
visceral adipose tissue (VAT) (2). These
events are of obvious importance in the
pathogenesis of many diseases, such as
metabolic syndromes and various cancers
(3). Physical exercise is recommended as
an effective and safe non- pharmacological
intervention to prevent breast cancer.(4).
Regular exercise training also decreases
the body composition and BC risk factors
in postmenopausal women (PW) (5). It has
been proposed that exercise training
reduces the risk factors of breast cancer by
decreasing the inflammation caused by
obesity. (1). Aerobic and resistance
exercises are able to reduce chronic
inflammation6) Thus,this study aimed to
evaluate the effects of concurrent training
on inflammatory markers in PW prone to
BC.

Materials & Methods

One hundred and eleven participants
recruited from the Department of
Oncology of Emam Reza Hospital
(Kermanshah city,2022) - were included in
the study. The inclusion criteria for the
research were: age 45-55years, obesity
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(BMI >25 kg/m?), physically inactive
(<150 min/week of physical activity),
elevated risk on the basis of their 5 - year

Gail risk score (>1.66%) maximum
E2>66pg / ml, and having
mammography..  Participant randomly

were divided into concurrent training (CT,
n=12) and control group (CG, n=13).
The participants enrolled in a 12-week
supervised intervention  training 5
days/week (the exercise program involved
60 minutes of strength training and 30
minutes of aerobic training).
Blood samples were obtained from the
volunteers to measure estradiol and TNF-a.
and IL-6. Physical functions (strength,
VO,max, flexibility and balance) were
evaluated pre, mid, and post-intervention.
Quantitative expression was evaluated
using 2  method and REST
software. )Analysis of VarianceANOVA)
tests with Bonferroni correction were used
to compare the groups at a significance
level of 0<0.05.

Results

Thirty obese PW were included in the
randomized controlled trial.. After 12
weeks, the data were available for 25 PW
allocated to the concurrent training group
(n=13) and control group (n=12).The mean
age of the patients was 52 years (+8). The
age of half of the patients at time of first
menstrual period was 7-11 years, and 83%
of study participants were married.

The changes in body composition after the
12-week intervention are shown in Figure
1.
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Fig 1: Changes in body mass, fat mass, and lean mass after 12 weeks of intervention*P<0.05 compared
with baseline. CT: concurrent training group, CG: control group.
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No significant changes were found in the for circulating estradiol (P = 0.469; n2 =
post-test between the CT and CG groups 0.023) (Figure 2).
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§ Fig 2: Changes in E2 level after 12 weeks of intervention. P value [time, group, and time group
§ (interaction)] of one-way ANOVA analysis.(Like previous Figure, this phrase should be deleted) *P<0.05
& compared with baseline. CT: concurrent training group, CG: control group.
o)
2 A significant decrease in the expression of observed in the CT compared to the CG
IL-6 (P=0.004) and TNF-a (P=0.0013) was (Figure 3).
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Fig 3: Changes in gene expression IL-6 & TNF-a level after 12 weeks of intervention. P value [time, group,
and time group (interaction)] of one-way ANOVA analysis (Like previous Figure, this phrase should be
deleted). *P<0.05 compared with baseline. CT: concurrent training group, CG: control group.

The effect of 12 weeks of CT program on
physical fitness parameters is shown in
Table 1. Physical fitness (PF) levels,
including muscular  strength  (Knee

extension strength: +31%; hand grip:
+31%), balance (+28%), VO2max
(+9.64%), and flexibility (60.1%) were
raised in the CT compared to the CG.

Table 1: The changes of physical performance between the groups at baseline and after 12 weeks of
concurrent training program
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Variables Baseline 6 weeks 12 weeks P value
Group Time Interaction
VO,max CT  21.63+19 2378+23 2572434 P =0.087 P =0.001 P =0.001*
(ml/kg/min) CG 21324331 19.80+4  20.88+32 1’=0.113 1’=0.452 1°=0.655
Flexibility(cm) CT 136455  21.25+45 26.08453 P =0.001 P =0.001 P =0.002*
CG  12.8+6.58 13.8+7 11.93+6.2 1’=0.264 1?=0.861 1?=0.918
Hand Grip CT  24.7+3.18 275428 29.69+3.1 P =0.001 P =0.002 P =0.001*
Strength (Kg) CG  21.66+3.18 22+45 20.98+1.9 n°=0.734 1°=0.837 1?=0.905
Knee Extension CT  25.74+45 29.64+3.8 31+2.93 P=0.003 P =0.001 P =0.001*
Strength(Kg) CG  25.67#2.90 25+3.9 2467+35 1°=0.384 1°=0.723 1’=0.875
Balance(cm) CT  85.13+43 96.83+3.7 104455 P=0.004 P =0.001 P =0.001*
CG  87.4+38  87+4.2 86.5+3.91 n°=0.264 1’=0.861 1?=0.918
Discussion performance. After a 12-week intervention

This study was conducted to examine the
effect of 12 weeks of CT program on
cytokines, body composition, and physical
performance in obese PW. It has been
shown that the TNF-o and IL-6 were
decreased in the CT group compared to the
CG, while no significant effect was
detected on E2 levels. The 12-week
intervention  well tolerated by the
participants had a high conformity and
improved body composition and in
addition, CT improved physical

program, participants exhibited high levels
of conformity and improvement in body
composition. In addition, the training
program caused an improvement in
physical performance outcomes in CT.An
increase in FM in PW may lead to
activation of inflammatory pathways that
increases the production of TNF-a in
adipose tissue, which in turn enhances the
expression of aromatase activity in adipose
fibroblasts (7). Aromatase expressed in fat
tissue could create a carcinogenic
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environment due to the proximity of fat
cells to breast epithelial cells (1,2). These
observations ~ support  our  findings
regarding the increased expression of
inflammatory and hormonal biomarkers in
PBMC of women with high FM and BMI.
The present study also showed that 12
weeks of CT program reduced the
expression of TNF-a and IL-6, suggesting
an important anti-inflammatory effect
among obese PW. Research shows that the
combination of aerobic and resistance
training may have beneficial effects on the
systemic inflammation. Monteiro et al.
(2022) compared the effect of body weight
and combined aerobic and resistance
training on inflammatory markers in PW,
and it was observed that the levels of
inflammatory cytokines with combined
training (TNF-a, IL-6) were decreased
regardless of weight changes. Moreover,
an increase in anti - inflammatory factors
(IL-4 and 1L-10) was observed only in the
CT group (6). These data may indicate that
the benefits of exercise training are
realized when both forms of practice are
performed, which may be attributed to
changes in the body composition. This idea
has been found by Sardeli et al. (2018)
suggesting that reducing the concentration
of pre - inflammatory cytokines may be
associated with changes in  body
composition, especially fat reduction and
LBM (8). Therefore, beside of the changes
in body composition by CT, adjustment in
upper trunk muscle strength index and
noticeable adaptations in the body
composition are confirmed.

Conclusion

Twelve weeks of CT program improved
FM, FFM, and inflammatory markers and
increased muscle strength and physical
performance in PW prone BC. Thus, CT is
considered as a good strategy to support
the PW prone BC.
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