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Methods: The statistical population included all obese diabetic women in Lamerd City. In this
quasi-experimental study, 40 obese and overweight women aged 28 to 38 years with diabetes
and a body mass index (BMI) of 25 or higher were selected from healthcare centers in Lamerd
County. Participants were randomly assigned to one of four groups: aerobic exercise, flaxseed
supplementation, aerobic exercise combined with flaxseed supplementation, and control. Two
groups underwent the exercise protocol: the aerobic exercise group participated in 12 weeks of
aerobic training, three sessions per week, each lasting 60 minutes. The flaxseed supplementation
group consumed 0.62 grams of flaxseed powder per kilogram of body weight across three daily
meals for 12 weeks. The control group made no changes to their lifestyle. Blood samples were
collected from all participants before and after the 12-week intervention. The research data were
analyzed using repeated measures analysis of variance (RM-ANOVA) at a significance level of
p <0.05.

Results: The results of the present study showed that 12 weeks of aerobic exercise and 12 weeks
of aerobic exercise combined with flaxseed supplementation had a significant reducing effect
on TNF-a, IL-6, and CRP levels in obese and overweight diabetic women(P<0.05). However,
flaxseed supplementation alone did not have a significant effect on these factors. Furthermore,
the combination of aerobic exercise and flaxseed supplementation had a more significant
reducing effect on TNF-a, IL-6, and CRP compared to aerobic exercise or flaxseed
supplementation alone.

Conclusion: Based on the results of the present study, the consumption of flaxseed supplements

along with physical activity likely has a synergistic effect, reducing inflammatory factors and
enhancing the effects of physical activity.
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Extended Abstract

Introduction
Diabetes, particularly type 2 diabetes, is a metabolic

disorder characterized by elevated blood sugar levels.
This condition occurs when blood sugar remains high for
extended periods and can be life-threatening if left
untreated. Research has shown that physical inactivity
contributes significantly to the global burden of insulin
resistance and low oxidative capacity in skeletal muscles.
On the other hand, regular physical exercise is
recommended to help prevent type 2 diabetes mellitus
(T2DM), potentially reducing its incidence by 50% in
individuals at high metabolic risk. It also assists in
managing T2DM by improving blood sugar control and
alleviating related health issues, such as enhancing blood
pressure and lean muscle mass, while reducing lipid
levels, body fat, and insulin resistance. However, there is
still ongoing debate regarding the optimal exercise
dose—considering duration, frequency, and intensity—
that maximizes insulin sensitivity and beta-cell function
in individuals at risk for or diagnosed with T2DM.
Additionally, despite some claims about the effects of
flaxseed and its derivatives on inflammatory markers, the
results of these studies have been inconsistent. This study
aimed to investigate the impact of 12 weeks of aerobic
exercise combined with flaxseed consumption on
inflammatory factors in obese diabetic women.

Methods
The statistical population for this study consisted of all

obese diabetic women in the city of Lamerd. A total of
40 obese diabetic women, monitored by healthcare
centers in Lamerd County with a body mass index (BMI)
of 25 or greater, were selected for participation. These
participants were randomly assigned to one of four
groups: aerobic exercise, flaxseed supplement, aerobic
exercise combined with flaxseed supplement, and a
control group (with 10 participants in each group). The
exercise group followed a 12-week aerobic exercise
program, participating in three sessions per week, with
each session lasting 60 minutes. Participants in the
flaxseed supplement group consumed 0.62 grams of
ground flaxseed per kilogram of body weight, mixed with
250 milliliters of water, along with each of their three
meals. The control group did not make any changes to

their lifestyle. Blood samples were collected from all
participants before the intervention and again after the
12-week period. The research data were analyzed using
repeated measures analysis of variance, with a
significance level set at less than 5%.

Results
The findings of the current study demonstrated that 12

weeks of aerobic exercise, along with 12 weeks of
aerobic exercise combined with flaxseed
supplementation, significantly affected the levels of
TNF-o, IL-6, and CRP in obese diabetic women.
However, flaxseed supplementation on its own did not
lead to significant changes in TNF-a, IL-6, or CRP levels.
Furthermore, the results revealed that the combination of
aerobic exercise and flaxseed supplementation produced
a more substantial impact on TNF-a, IL-6, and CRP
levels compared to either aerobic exercise or flaxseed
supplementation alone.

Conclusion
The results of this study suggest that combining flaxseed

supplementation with physical activity may have a
synergistic effect, enhancing the benefits of exercise.
This research contributes to our understanding of
inflammation in obese women and has the potential to
improve management and treatment strategies for obese
women with diabetes. It can also inform and guide future
human studies in this area. Furthermore, the findings may
aid in developing tailored exercise regimens for diabetic
patients. By adjusting exercise programs to meet the
specific needs of individuals with diabetes, we can
enhance their overall health and reduce the risk of
inflammatory factors in obese diabetic individuals.
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