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Introduction and Purpose: Adipokines play an important role in complications
related to type 2 diabetes and regulate many vital actions that play an important
role in the pathophysiology of insulin resistance, diabetes, sweat endothelial
disorders and inflammation. A drug with anti-inflammatory properties is also one
of the most widely used methods to reduce the complications of type 2 diabetes,
the aim of this research was to investigate the effect of 8 weeks of HIIT training
and curcumin supplementation on adiponectin levels and insulin resistance in
obese women with type 2 diabetes.

Materials and Methods: The present study was a semi-experimental study. 40
people were randomly selected among 60 women with type 2 diabetes with an
average age of 36.5+0.13 and an average weight of 89.6+3.53 kg, living in Urmia
city. Participants in the study were randomly divided into two homogenous
groups of 20 including: the placebo supplement training group and the placebo
training group. Exercise intervention three sessions a week and daily curcumin
consumption of 2100 mg in three 700 mg meals was performed for 8 weeks.
Biochemical and body composition indicators were measured before and after
exercise. Blood samples were collected during two stages (pre-test and post-test)
to measure biochemical variables. The data were analyzed using the analysis of
covariance test of SPSS20 software and at a significance level of 0.05.

Results: In the exercise group + curcumin supplement, the interactive effect of
curcumin and intense intermittent exercise increased adiponectin (P=0.001),
decreased insulin resistance (P=0.001), decreased insulin (P=0.001), and
significantly decreased glucose (P=0.002). (P=0) while in the exercise+placebo
group, these changes were not significant.

Discussion and Conclusion: The current research shows that performing intense
intermittent exercises along with curcumin as a non-invasive method can have a
positive and important effect on increasing adiponectin and reducing insulin
resistance in patients with type 2 diabetes.

Key Words: intense interval training, curcumin supplement, adiponectin, insulin
resistance, obese women
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Extended Abstract

1. Introduction and Purpose

Diabetes is a costly endocrine disease with a rapidly
increasing prevalence worldwide. Projections indicate
that it will affect 642 million people by 2040. Effective
management of diabetes is crucial for global health.
Metabolic changes associated with increased adipose
tissue contribute to cardiovascular diseases and type 2
diabetes. Type 2 diabetes is a metabolic syndrome
characterized by insulin resistance or impaired insulin
secretion. Adipokines, including adiponectin, play a
significant role in the complications related to type 2
diabetes. Adiponectin acts through its receptors
(Adipo R1 and Adipo R2). Obesity is often associated
with decreased expression of these receptors and lower
adiponectin levels, leading to reduced triglyceride
accumulation in the liver and adipose tissue. Exercise
training is an effective treatment method for
improving adipocyte metabolism, insulin sensitivity,
and reducing fat accumulation. It can prevent
subsequent weight gain, improve lipid profiles, and
decrease the incidence of cardiovascular diseases.
Numerous studies emphasize the importance of daily
exercise for individuals with type 2 diabetes. Exercise
and physical activity in diabetic patients can induce
beneficial adaptations in adipose tissue and skeletal
muscle, resulting in increased transporter protein
GLUT4, decreased blood glucose levels, and
improved insulin sensitivity. Curcumin, a natural
polyphenol found in Curcuma longa, has
demonstrated antioxidant and anti-diabetic properties,
leading to weight loss and blood sugar reduction.
Curcumin's anti-inflammatory mechanism of action is
primarily attributed to its influence on inflammatory
signaling pathways. This compound can inhibit the
activity of inflammatory proteins, thereby reducing
the production of inflammatory  cytokines.
Additionally, curcumin acts as a potent antioxidant,
mitigating oxidative stress, a primary contributor to
inflammation within the body. Consequently, as a
natural compound with anti-inflammatory properties,
curcumin can effectively manage and treat
inflammatory conditions, improving patients' quality
of life. High-intensity interval training (HIIT) is a
time-efficient exercise alternative that can improve
glucose levels and address diabetes-related
complications. However, the combined effects of HIT
and curcumin supplementation on anti-inflammatory
agents like adiponectin and insulin resistance in
diabetic patients have not been fully investigated.
Therefore, this study aimed to clarify the simultaneous

effects of HIIT and curcumin supplementation on
these factors in the context of diabetes.

2. Materials and Methods

This quasi-experimental study with a pre-test-post-test
design involved obese women with type 2 diabetes
aged 35-40. Forty participants were randomly divided
into two groups: exercise + supplement (20 people)
and exercise + placebo (20 people). The exercise
program consisted of eight weeks of gym-based
training, including long and moderate aerobic
continuous and intermittent exercises with an intensity
of 50-80% of the reserve heart rate. From the fourth to
the eighth week, intense interval training involving
running and walking was performed. Warm-up and
cool-down sessions were included. The exercise +
supplement group also received 2100 mg of curcumin
supplement daily in the form of three 700 mg capsules
for eight weeks. A placebo capsule was administered
to the exercise + placebo group. Fasting glucose was
measured using the glucose oxidase enzyme method.
Serum insulin and adiponectin were measured using
ELISA Kkits. Insulin resistance (HOMA) was
calculated using the formula;: HOMA-IR = (fasting
glucose (mg/dl) x fasting insulin (mu/l))/405.

3. Results

In the exercise + curcumin supplement group, the
combined effect of curcumin and intense intermittent
exercise  significantly  increased  adiponectin
(P=0.001), decreased insulin resistance (P=0.001),
insulin (P=0.001), and glucose (P=0.001). In contrast,
these changes were not significant in the exercise +
placebo group.

4. Conclusions

The present study demonstrated that eight weeks of
intense intermittent exercise combined with curcumin
supplementation reduced weight, blood glucose,
insulin, and insulin resistance in women with type 2
diabetes. The molecular mechanism underlying the
effect of intense interval training on insulin resistance
may involve increased GLUT-4 transport, post-
exercise glycogen reduction, and vasodilator function.
HIIT has been shown to improve hepatic insulin
sensitivity, leading to a lower glycemic index. Intense
intermittent exercises combined with curcumin, a non-
invasive approach, can positively impact adiponectin
and insulin resistance in patients with type 2 diabetes.
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