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Abstract

Aim: Diabetes causes a wide range of serious health problems in humans. Sirtoin-1 and
plasminogen activator inhibitor-1 are proteins that can help reduce the complications of type 2
diabetes. The purpose of this study was to investigate the effect of eight weeks of pilates and
aerobic exercises on serum levels of sirtuin-1 and plasminogen activator inhibitor-1 and insulin
resistance index in women with type 2 diabetes. Methods: In this semi-experimental research,
33 women with type 2 diabetes (mean age: 60.91+2.37 and mean BMI: 29.89+3.46) were
selected based on available and targeted sampling and were Randomly, they were placed in three .
groups of 11 people: Aerobics, Pilates and Control. The Pilates group performed Pilates Scan this QR code to see the
exercises with an intensity of 45-65% of the reserve heart rate, and the aerobic group performed ~accompanying video, or visit

running exercises and relaxation exercises with the same intensity for eight weeks and three ~Jahssp.azaruniv.ac.ir

sessions per week (24 sessions in total). Data analysis was performed using one-way analysis of

variance and Tukey's post hoc test. Results: The results of the present study showed a significant 1. Assistant Professor, Department
difference between the training groups and the control group in the dependent variables of the of Sport Science, Islamic Azad
research, so that the levels of sirtuin-1 (p=0.001) in the training groups increased significantly University, Bojnurd Branch,
and plasminogen activator inhibitor-1 (p=0.001) And insulin resistance (p=0.001) was Bojnurd Iran
significantly reduced in these groups. Conclusion: Aerobic exercises and pilates can have a . : .
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significant effect in helping those suffering from this disease with the significant effect of A
effective factors in improving the condition of diabetes. (s_birjandi2001@yahoo.com)
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Extended abstract
Background

Diabetes is a metabolic disease whose prevalence is increasing in the world. In this disease, the patient's blood sugar
increases and long-term complications include cardiovascular failure, kidney failure, and decreased nerve activity.
Diabetes has many complications that have a great impact on the quality of life of the individual and the family and
imposes a huge cost on the individual and the economy of the society (1). Sirtoin-1 (SIRT-1) is an NAD+-dependent
deacetylase that calorie restriction increases its expression. SIRT-1 is part of nicotinamide adenine dinucleotide
(NADH/NAD)-dependent protein deacetylases, which regulate important cellular processes such as cell death, insulin
secretion, and body metabolism, and also act in the direction of homeostasis control, and also through deacetylation
Histones are involved in many vital functions, including the control of lipid oxidation. Plasminogen activator inhibitor-1
(PAI-1) is a 47 kilodalton (kDa-47) single-chain adipokine and glycoprotein that is directly secreted by adipose tissue. It
prevents the activity of angiogenesis inhibitors and acts as an angiogenic switch. The contribution of PAI-1 derived from
adipose tissue to circulating amounts is parallel to the increase in adipocyte size and adipose tissue mass. The production
of PAI-1 from adipose tissue increases due to obesity, because the increase in fat mass and the activation of the pro-
inflammatory state by adipokines in the adipose tissue microenvironment increases. PAI-1 downregulation has been
shown to ameliorate high-fat diet-induced obesity-induced glucose intolerance and insulin resistance in mice.

There have been limited studies on the effect of various sports activities, including Pilates, on the serum levels of SIRT-
1 and PAI-1 in diabetic subjects. The present study was conducted with the aim of investigating the effect of eight weeks
of aerobic activity and pilates on the serum levels of SIRT-1, PAI-1 and plasma insulin resistance index of women with
type 2 diabetes.

Methodology

In this semi-experimental study with a pre-test-post-test design, 33 women aged 50 to 65 with type 2 diabetes were
selected after coordinating with the Diabetes Association and after obtaining written and informed consent. The subjects
were randomly divided into three groups of 11 people: control, Pilates and aerobics.

Aerobic exercise protocol, including eight weeks of aerobic running (three days per week), with overload, during the first
week, the subjects exercised every day for 30 minutes with an intensity of 45% of the reserve heart rate (calculation of
the reserve heart rate using the formula Karonen and it was calculated as resting heart rate + percentage of training
intensity * (resting heart rate - maximum heart rate) = reserve heart rate (15)) in the overload phase which was in (second,
third, fourth, fifth week), gradually During four weeks, the intensity and duration of the activity was increased until it
reached the final amount of 50 minutes with an intensity of 65% of the reserve heart rate. In the phase of maintaining and
stabilizing the load (sixth to eighth week), the training continued with the same intensity until eight weeks ended.

The second group was implemented in three stages with the Pilates training protocol, which included eight weeks and
three days a week. In the familiarization stage (first week), the subjects worked every day for 30 minutes with an intensity
of 45% of the reserve heart rate. In the overload stage (second, third, fourth, fifth week), the intensity and duration of the
activity was gradually increased during four weeks. It reached the final amount of 50 minutes with an intensity of 65%
of the reserve heart rate. In the phase of maintaining and stabilizing the load (sixth to eighth week), the training continued
with the same intensity until eight weeks ended.

Statistical methods:

The normality of the data distribution was checked with the Shapiro-Wilk test and the Lune test was used to check the
homogeneity of variances. Due to the normality of data distribution and homogeneity of variances, one-way analysis of
variance was used at a significance level of p<0.05.

Results:

The results of one-way analysis of variance showed that eight weeks of aerobic exercises and pilates caused a significant
decrease in the level of PAI-1 and insulin resistance index in women with type 2 diabetes, and also the level of SIRT-1
increased significantly compared to the control group.
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Conclusion:

According to the results obtained in the present study, it can be said that aerobic exercises and pilates can have a significant
effect on the improvement of diabetes conditions, such as insulin resistance and plasminogen activator inhibitor-1, as well
as a significant increase in sirtuin-1. to those suffering from this disease.
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®, Tissue plasminogen activator (t-PA)

*. Stepto

*. polycystic ovary syndrome (PCOS)

*. Mammalian target of rapamycin (mTOR)
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