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ABSTRACT

Obesity is one of the most important concerns and problems that threaten
health all over the world, and sports activity and healthy diet are the most important ways to treat and
prevent it. so, this study aims to evaluate the effect of 12 weeks of high-intensity interval training (HIIT)
and Ellagic Acid (EA) supplementation on oxidative/antioxidant markers in obese women.

In this randomized clinical trial, 56 inactive obese women were randomly divided
into four groups of HIIT, EA, EA+HIIT, and Control. The HIIT groups performed the training for 12 weeks
including four 4-minute interval running at 85-95% HRpeak, 3 minutes of running at 50-60% HRpeak and
7 minutes of rest interval. EA supplement was administered at a dose of 50 mg/day for 12 weeks. Blood
samples were collected from the subjects before and 48 hours after the last session to assess serum
levels of glutathione peroxidase (GPx), Malondialdehyde (MDA), and total antioxidant capacity (TAC).
[ESM® There was a significant difference between EA+HIIT and HIIT groups in MDA (P=0.005), TAC
(P=0.003) and GPx (P=0.0001) after intervention. There was a significant difference between the MDA
and TAC values of the subjects in the studied groups after 12 weeks of HIIT with EA supplementation
(P=0.0001). And this was the difference between the combined group (EA+HIIT) and other groups.
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Extended Abstract

Introduction

besity is one of the most important con-
cerns and health threatening problems in
the world. Obesity is caused by the in-
crease in consumption of high-fat diet and
sedentary lifestyle. Due to cultural and
social issues, women are less physically active than men
in Iran. Physical activity and healthy diet are important
for preventing obesity and its management. Studies have
shown that high-intensity interval training (HIIT) is more
enjoyable. On the other hand, the increase in the preva-
lence of obesity has led to the use of anti-obesity chemi-
cal medications for weight loss which can abundantly be
found in the market; however, they may have side effects
which affect their usage for a long term. Therefore, safer
and more effective medications are needed to prevent the
long-term obesity. Recently, various natural substances
derived from fruits and vegetables are used to avoid obe-
sity and related metabolic syndrome. Ellagic acid (EA) is a
polyphenolic compound obtained from different fruits and
plants. A recent study showed that EA reduces inflamma-
tory factors, increases antioxidant factors, and improves
insulin resistance and glycemic conditions in patients with
type II diabetes. Considering the lack of clinical trials on
the effects of EA supplementation on metabolic disorders
and the lack of studies on the simultaneous effect of HIIT
and antioxidant supplements on obese people, the present
study aims to evaluate the simultaneous effect of HIIT and
EA supplementation on antioxidant status of the body in
overweight/obese women.

Materials and Methods

This is a double-blind randomized clinical trial on 56
inactive overweight and obese women in Tehran, Iran.
Inclusion criteria were physical inactivity (no moderate
to severe physical activity per week), BMI >25 kg/m2, no
history of taking anti-inflammatory supplements or drugs,
and minimal weight changes in the past year. Exclusion
criteria were any cognitive impairment, acute inflamma-
tory diseases, history of cancer in the past five years, using
drugs to boost the immune system, any fracture or joint
problems in the lower extremity in the past six months,
having a neurological disease, and regular participation in
sports programs. The women were randomly assigned to
four different groups: HIIT, EA, EA+HIIT, and control.
One week before the study, the anthropometric charac-
teristics of women were measured. Twenty-four hours
before the intervention, fasting blood was collected to
mesure serum levels of glutathione peroxidase (GPx),
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malondialdehyde (MDA), and total antioxidant capacity
(TAC) by the ELISA method. The training protocol and
supplementation both lasted for 12 weeks. The HIIT was
performed 3 times a week including four 4-minute inter-
val running at an intensity of 85-95% of HRpeak, 3 min-
utes of walking at 50-60% of HRpeak, and 7 minutes
of rest interval. The subjects in the EA and EA+HIIT
groups randomly received 50 mg of EA (once a day in
the morning), while the control group received placebo
(cellulose). In order to analyze the collected data, de-
scriptive and inferential statistics were used in SPSS
software, version 22. To examine the effect of HIIT plus
EA on the serum levels of biochemical factors (MDA,
GPx, TAC) in the pre-test and post-test phases in each
group, paired t-test was used. One-way analysis of vari-
ance (ANOVA) and Tukey's post hoc test were used to
compare the changes between the groups. The signifi-
cance level was set at 0.05.

Results

The changes in the dependent variables in the pre-
test phase were not significantly different between
the groups (P>0.05). The results of one-way ANOVA
showed no significant difference in the GPx values
among the study groups (P=0.102). However, there
was a significant difference in the MDA and TAC lev-
els among the study groups (P<0.001). In order to find
the location of the differences, Tukey's test was used
for pairwise compassion. The results showed a signifi-
cant difference between the EA+HIIT and HIIT groups
(PTAC=0.003, PMDA=0.005), between EA+HIIT
and EA groups (PTAC=0.0001, PMDA=0.04) and be-
tween EA+HIIT and control groups (PTAC=0.0001,
PMDA=0.0001). There was no significant difference
between the HIIT and EA groups in the amount of MDA
and TAC (PTAC=0.85, PMDA=0.82).

Conclusion

Twelve weeks of HIIT alone or in combination with EA
supplementation (50 mg/day) has a significant effect on
the serum levels of MDA and TAC in obese/overweight
women; however, their combination has no significant
effect on the GPx serum level. One of the possible rea-
sons for the lack of significant change in GPx may be
related to the characteristics of this enzyme and or how
it was measured. These results confirm the evidence that
polyphenols and exercise can play an important role in
controlling weight and obesity by reducing the compli-
cations of obesity. However, more studies are needed to
confirm the outcome.
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3. High-Intensity Interval Training (HIIT)

4. Oxidative stress

5. Reactive Oxygen Species (ROS)
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7. Glutathione Peroxidase (GPx)
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12. Shapiro-Wilk Test
13. Levene's test
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11. HRpeak
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14. Paired t-test
. 15. ANOVA
17. G*power 16. Tukey
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19. Chlorella

18. Super Oxide Dismutase (SOD)
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