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Abstract

Aim:  Obesity is regarded as a complex disease which is associated with a disorder in fat
metabolism and causes oxidative stress. The objective of this study is to investigate the effect of
two-week High Intensity Interval Training (HIIT) with thyme supplementation on lipid indices,
oxidative stress, body composition, and aerobic capacity of the obese and overweight women.
Methods: In a semi-experimental study, 40 obese and overweight women, with a BMI>25, body
fat (38.92+3.80 %) and an average age (32.87+3.32 years), based on the fat percentage and BMI,
were randomly divided into the four HIIT (five sessions per week), thyme supplement, exercise
+ supplement, and control groups. Thyme supplementation was in the form of an infusion (2
grams mixed with 150 ml of boiling water), which was consumed two times (two hours before
and immediately after training). Body composition indices and blood samples were taken 24
hours before and after two-week HIIT exercises in order to evaluate and analyze LDL, HDL,
MDA, and TAC indices. Analysis of covariance and Bonferroni’s Post Hoc Test were used for
data analysis at a significance level of P<0.05. Results: The findings indicated that there is a
significant difference between the groups in HDL, MDA, TAC, and VO;max values (P<0.05).
The difference was observed in VOzmax and MDA between the exercise and exercise +
supplemented control, as well as the supplement groups. The TAC of the thyme supplement and
exercise + supplement consuming groups was higher in proportion to the other two groups.
Furthermore, there was no significant difference between the research groups in LDL and the
body fat percentage variables (P>0.05). Conclusions: It seems that consuming thyme tea for two
weeks along with HIIT exercises improves the oxidative stress and some lipid profiles and can
be apparently effective in improving the complications caused by obesity.
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Extended abstract
Background

Obesity is a complex disease accompanied by disturbances in fat metabolism and blood lipid profile (1). According to
some studies, obesity causes the production of Reactive Oxygen Species (ROS), which leads to several cellular stresses
including oxidative stress (2). Studies show that the sources of occurrence of oxidative stress in obesity are diverse,
among which hyperglycemia, inadequate antioxidant defense, increased muscle fat levels, increased muscle activity,
increased rate of formation of ROS, changes in performance of mitochondria, endothelial dysfunction, and chronic
inflammation could be mentioned (3). Researches indicate that exercise training can contribute to the prevention of
obesity, fat reduction, and diseases related to lifestyle and reduction of oxidative stress (6, 7). Among the exercises that
have received more attention today is High Intensity Interval Training (HIIT). This training method is time-efficient in
obtaining physiological and clinical benefits such as lowered blood pressure, improved lipid profile, and enhanced
antioxidant capacity (10).

In addition to exercise, the protective effects of natural antioxidants present in medicinal plants is considered to prevent
oxidative stress caused by obesity. One of these medicinal herbs is thyme (with the scientific name Thymus vulgaris)
(16, 17). Carvacrol, thymol, and flavonoids are of the main components of this plant and can act as effective and strong
antioxidants. Carvacrol, thymol, and quercetin present provide defatting properties for thyme, which can reduce the
level of LDL and increase HDL in the blood, thereby reducing cardiac atherosclerosis (17). Considering that limited
studies have investigated the effect of exercise training on oxidative stress and antioxidants, we decided to investigate
the effect of thyme supplementation and the HIIT training on oxidative stress indicators, lipid profile, body composition,
and aerobic power of Tabriz city obese/overweight women.

Methodology

In a semi-experimental pre-test-post-test study, 40 obese and overweight women with a body mass index (BMI) of
above 25, a fat percentage of 38.92 + 3.80, and an average age of 3.32 £ 32.87 years old were randomly assigned based
on fat percentage and BMI in four HIIT groups (five sessions per week), thyme supplement, exercise+supplement, and
control. The HIIT exercises were done over a period of two weeks with a total of 10 training sessions, including 15
minutes of warm-up and 10-30 minutes of main exercise (both groups included three to four sets with two repetitions
and 15-30 seconds of running with an intensity of 80-95 percent of heart rate reserve in each repetition). After each
repetition, there was an active rest for 180-90 seconds, and after each set, there was an active rest period for 2.5-4
minutes (active rest in the range of 40-50% of heart rate reserve) (21-23). The thyme supplement used for this study
was prepared in the form of a decoction and consumed twice a day in combination with 150 milliliters of boiling water
(two hours before the start of the exercise and immediately after the completion of the exercise protocol in each session).
(24, 25). Body composition indices and blood samples were taken 24 hours before and after the last training session to
examine the indices of Low-Density Lipoprotein (LDL), High-Density Lipoprotein (HDL), Malondialdehyde (MDA),
and Total Antioxidant Capacity (TAC). After checking the normality of the data, the analysis of covariance test
(ANCOVA) was used at the significance level of 0.05 in order to analyze the results, and if meaningful, Bonferroni's
post hoc test was used to determine the exact location of the differences between groups. All the statistical analyzes
were performed using the 26" version of SPSS software.

Results

The results of the study showed that in the post-test stage, there was a significant difference between the research groups
in the VO2max, TAC, MDA, and HDL variables. On the contrary, the observed differences in the variables of fat
percentage and LDL were not significant. In order to do a pairwise comparison of the groups to determine the exact
location of the differences, the Bonferroni test was used, which showed that two weeks of HIIT training (alone or with
thyme supplementation) could improve the VO,max. Additionally, thyme supplementation (alone or combined with
HIIT training) for two weeks increased the TAC. Although two weeks of intense interval training, to some extent,
seemed to increase the TAC, this change was not significant. Also, two weeks of HIIT training alone and with thyme
supplementation significantly reduced the lipid peroxidation (MDA levels). Finally, although the analysis of covariance
test indicated the existence of a significant difference in the HDL, the pairwise comparison of the groups with the
Bonferroni test showed that the difference between the groups was not significant.

Discussion and conclusion

The present study was conducted with the aim of determining the effect of two weeks of High Intensity Interval Training
(HIT) with thyme supplementation on the lipid profile, oxidative stress, body composition, and aerobic capacity indices
of obese and overweight women. The results indicated that MDA respectively decreased and increased in the training and
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training with supplementation, as well as the TAC in the supplementation and training with supplementation groups.
According to the past studies, exercise may reduce the oxidative stress by reducing the capacity of the ROS production
or increasing the antioxidant capacity (17). However, in the present study, it seems that the consumption of thyme
supplement prevented the increase in the MDA due to the mentioned antioxidant compounds. One of the mechanisms
that can be involved in improving fat metabolism is the presence of flavonoids in thyme.

Also, no significant change was observed in the LDL and fat percentage in the present study. A possible explanation is
that the HIIT training reduces the release of the fat free acids into the blood circulation due to the reduced blood supply
to the adipose tissue, which is mediated by alpha2-adrenergic receptors in high concentrations of blood catecholamines,
a possibility that needs further investigation and study (29). Furthermore, the present study showed that a short period of
HIIT training as well as training with thyme supplements could lead to a significant increase in the VO,max index. As
one of the possible reasons, although considering the classic limiting factors of the VO,max such as the limitation of
maximum cardiac output in low training weeks (32, 33), it is possible that the mitochondrial adaptation of active skeletal
muscles occurs so quickly that an increase in the maximum arterial-venous oxygen difference (av-O2 diff) has led to an
increase in the VO,max after two weeks (33).

Conclusion

According to the results obtained in the present study, it can be stated that two weeks of HIIT exercise alone and with
thyme supplementation improved the oxidative stress indices and the VO,max, but it had no effect on some indices of the
lipid profile and body composition in obese and overweight women. Considering the limitations of the current research,
including the possibility of arbitrary and uninformed use of antioxidant drugs or foods by the subjects during the research
period, and also considering the few studies conducted in the field of thyme supplementation in combination with exercise,
additional studies are warranted in order to understand the involved mechanisms.
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