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Abstract

Aim: Physical exercises and the consumption of medicinal plants with anti-inflammatory
properties are one of the most widely used methods to reduce the complications of type 2
diabetes. The aim of this study was to investigate the interactive effect of 12 weeks of high-
intensity interval training and curcumin consumption on glycemic index, adiponectin and lipid
profile in obese men with type2 diabetes hyperlipidemia. Methods: The current research was a
double-blind semi-experimental type. The statistical population included men with type 2
diabetes (mean age 38.76+2.05 years and weight 89.00+2.96 kg), 60 people participated in this
research. Subjects were randomly divided into four groups: high-intensity interval training, high-
intensity interval training + curcumin, curcumin, and placebo-control. The training intervention
was performed three times a week and the consumption daily of curcumin was 2100 mg in three
servings of 700 mg, for 12 weeks. Body composition and biochemical indices were measured
before and after exercise. One-way ANOVA, two-way factorial ANOVA for repeated
measurements and paired samples t test were used to analyze the data. Results: Interactive effect
of exercise and curcumin significantly increased adiponectin (p= 0.010), and significantly
decreased glucose (p= 0.0001), insulin (p= 0.0001), HbAlc (p= 0.021), insulin resistance (p=
0.001), TC (p=0.0001), TG (p= 0.001), LDL (p= 0.002) and HDL (p= 0.011). Exercise alone
caused significant changes in all biochemical variables (p<0.05), but curcumin consumption
alone did not cause significant changes (P>0.05). Conclusions: Therefore, high-intensity
interval training with curcumin consumption more improved glycemic status and lipid profiles
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Extended abstract

Background

Adipose tissue is the largest source of energy in the human body. The increasing prevalence of obesity has become one of the
biggest health challenges in the world, so that today obesity is referred to as a multifactorial disease with adverse health effects and
harmful consequences. Metabolic and physiological changes in body systems following the increase of fat tissue lead to the
formation of chronic diseases such as cardiovascular diseases, arteriosclerosis, metabolic syndrome and especially type 2 diabetes.
Adipose tissue acts as an active endocrine organ that secretes some substances called adipokines, including leptin, adiponectin,
visfatin, resistin, and omentin, which act at the levels of autocrine/paracrine glands as well as endocrine glands. Pro-inflammatory
hormones produced by adipose tissue contribute to insulin resistance, obesity and increased risk of cardiovascular diseases, while
adiponectin and omentin as anti-inflammatory adipokines increase insulin sensitivity. Meanwhile, their values decrease in obesity
and type 2 diabetes. The results have shown that low concentration of adiponectin is associated with abdominal obesity, low
concentration of high-density lipoprotein, hypertriglyceridemia, high concentration of fasting glucose, hypertension and metabolic
syndrome. Also, high levels of adiponectin in healthy people are associated with anti-inflammatory, anti-atherogenic and anti-
diabetic effects. In obese people with type 2 diabetes, the vital tissues of the body are exposed to serious damage, and most of the
chemical drugs used to treat diabetes have adverse side effects. Meanwhile, medicinal plants have high antioxidant properties due to
their polyphenol compounds. In recent years, due to their cost-effectiveness and lack of side effects, they have received much attention
as a therapeutic approach along with physical activities. Curcumin is the pigment of turmeric, due to its anti-diabetic, anti-inflammatory
and antioxidant effects, it has been considered in the treatment of complications caused by diabetes. Based on the results, physical
exercises are known as an effective strategy in the prevention and treatment of type 2 diabetes. Research has shown that intense interval
training has a significant effect in reducing excess fat weight and metabolic syndrome. Intense interval training increases skeletal
muscle fat oxidation and improves glucose tolerance. Physical exercises and the consumption of medicinal plants with anti-
inflammatory properties are one of the most widely used methods to reduce the complications of type 2 diabetes. Therefore, the
aim of this study was to investigate the interactive effect of 12 weeks of high-intensity interval training (HIIT) and curcumin
consumption on glycemic index, adiponectin and lipid profile in obese men with type2 diabetes hyperlipidemia.

Methodology

The current research was a double-blind semi-experimental type. The statistical population included men with type 2
diabetes (mean age 38.76+2.05 years and weight 89.00+2.96 kg), 60 people participated in this research. Subjects were
randomly divided into four groups: HIT (n=15), HIIT + curcumin (n=15), curcumin (n=15), and placebo-control (n=15).
The control group and the group continued their normal daily schedule. The HIIT intervention was three days a week
with an intensity of 80-85% reserve heart rate and the consumption daily of curcumin was 2100 mg in three servings of
700 mg, for 12 weeks. Body composition and biochemical indices were measured before and after exercise. Adiponectin
and Insulin was assessed by ELISA method. HbA1C and fasting glucose were determined by chromatographic method
and glucose oxidase enzyme method, respectively. Triglyceride, total cholesterol, and HDL concentrations were measured
by enzymatic colorimetry.

Statistical methods:

In inferential statistics, the Shapiro-Wilk test was used to determine the normality of data distribution. One-way ANOVA,
two-way factorial ANOVA for repeated measurements and paired samples t test were used to analyze the data (P <0.05).
Results: Interactive effect of exercise and curcumin significantly increased adiponectin (p= 0.010), and significantly decreased
glucose (p=0.0001), insulin (p=0.0001), HbA1c (p= 0.021), insulin resistance (p= 0.001), TC (p= 0.0001), TG (p= 0.001), LDL (p=
0.002) and HDL (p=0.011). Exercise alone caused significant changes in all biochemical variables (p<0.05), but curcumin consumption
alone did not cause significant changes (P>0.05), (Figure 1 and 2).
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Figure 1. Changes Glucose, Insulin, HOMA-IR, HbA1C and Adiponectin based on the difference of averages in the studied groups.
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Figure 2. Changes TC, TG, LDL and HDL based on the difference of averages in the studied groups.
Discussion

The main aim of this study was to investigate the interactive effect of 12 weeks of high-intensity interval training (HIIT) and
curcumin consumption on glycemic index, adiponectin and lipid profile in obese men with type2 diabetes hyperlipidemia. After
12 weeks, Glucose, Insulin, HOMA-IR, HbA1C, TC, TG, LDL in two groups of HIT and HIIT with curcumin consumption
decreased significantly compared to the control group, and the level of Adiponectin and HDL increased significantly. So,
Glucose, HOMA-IR, HbA1C, TC and TG in the curcumin consumption group decreased significantly and the level of
Adiponectin increased significantly. However, the interactive effect of HIIT with curcumin supplementation resulted in
the most significant changes on biochemical variables in obese men with type 2 diabetes and hyperlipidemia. It seems
that the oxidation and metabolism response and adaptability to it are largely dependent on the type of training program
and the use of medicinal herbs. Variables such as training load, number of courses, number of repetitions, amount of rest
between courses, volume of muscles involved, number of sessions per week, type of training program and also the dosage
and type of supplement consumed, are among them.

Conclusion

The results of the present study highlight the fact that HIIT is a safe and applicable exercise protocol for type 2 diabetes
and hyperlipidemia men with the ability to induce favorable changes in insulin indices and lipid profile serum levels. It
should be noted that HIIT along with consumption of curcumin can lead to further improvement in the established
adaptations. Therefore, HIT with curcumin consumption more improved glycemic status and lipid profiles in type 2
diabetes and hyperlipidemia men more than the main effect of HIIT and curcumin.
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