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. Abstract

Introduction: Considering the effects of natural and herbal extracts on diet-
induced obesity and the existence of scientific evidence regarding the effect of
physical activity on weight loss, the aim of the present study was to investigate the
effect of eight weeks of HIIT training along with saffron extract consumption on

the body composition of non-athletic men in Marvdasht.

Research methodology: The statistical population of the study included non-

athletic men in Marvdasht city who did not have any regular sports activities.

© Therefore, 60 people were selected randomly and randomly divided into 4 groups

(control, HIIT training, saffron extract consumption, HIIT training with saffron
extract consumption). The subjects were exposed to the research variables for eight

weeks. Before and after training and supplement consumption, body composition

indices (body fat percentage, body mass index (BMI, waist-to-hip ratio (WHR),
and protein mass) were measured. To analyze the research findings, dependent t-

test and one-way and two-way analysis of variance with Tukey's post hoc test were
¢ used. (P=0.05).

Findings: The results showed that eight weeks of HIIT training significantly
reduced body fat percentage (P=0.01), BMI (P=0.01), WHR (P=0.001) and
increased protein mass (P=0.01) in non-athletic men. The results of this study also

showed that eight weeks of HIIT training along with saffron extract consumption
¢ significantly reduced body fat percentage (P=0.001), BMI (P=0.001), WHR

(P=0.001) and increased protein mass (P=0.01) in non-athletic men.

Conclusion: Although the results of this study showed that saffron extract alone
cannot improve body composition, it seems that saffron extract can have an
interactive effect on body composition in combination with exercise, and its
consumption along with HIIT exercises can be a good solution for weight loss and
improving body composition in individuals.
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Extended abstract

Introduction: Obesity has become a major health problem today, associated with an increased
risk of many chronic diseases. However, many researchers have suggested that the pattern of
fat distribution in the body should be considered, rather than just general obesity. They believe
that abdominal obesity is a better indicator of the risk of other chronic diseases such as
metabolic syndrome, type 2 diabetes, cardiovascular disease, and mortality (Gaskill and
Hafner, 1997). Obesity levels continue to rise in both developed and developing countries
(Spicer et al., 2005). Since excess weight is associated with multiple health problems, effective
fat loss strategies are needed (Clark and Jakic, 2001). Although dieting is the primary method
of fat loss, aerobic exercise programs, in addition to increasing cardiovascular fitness, also
contribute to the process of burning fat in the energy production cycle (Ross and Dagnon,
2000). Most aerobic training consists of steady-state, moderate-intensity exercise for 30 to 40
minutes, three to four days a week, over a period of four to six months (Evans et al., 1999).
Studies conducted in the last decade of the last century showed that obesity and the distribution
of fat in the body, especially in the midsection (waist and abdomen), are good predictors of
future diseases. According to the results of these studies, the most important health disorders
that are associated with increased body fat, especially in the abdomen and body areas, include
insulin resistance, hyperlipidemia (increased blood fat), high blood pressure, type 2 diabetes,
coronary heart disease, breast, uterine and prostate cancer, respiratory diseases, blood clots and
reduced fibrinogenic capacity, structural abnormalities, heart function and depression
(Harrison, 2001). In Iran and around the world, inactivity is one of the most important risk
factors for obesity (Hajian-Tilaki and Heidari, 2007). Although genetic factors are involved in
obesity, it seems that environmental factors can also exacerbate this problem. In different
societies, factors such as socioeconomic status, physical differences, marriage, physical
activity, education level, and dietary factors have been mentioned (Azadbakht and
Esmaeilzadeh, 2008).

Nowadays, the use of medicinal plants has received much attention, and one of the most
important of these medicinal plants is saffron and its extracts. Medicinal plants have been
proposed as suitable alternatives to chemical drugs for several decades due to their fewer side
effects, and their consumption is increasing in the world. One of the medicinal plants that has
been recognized for its beneficial effects in traditional medicine is saffron (Akhundzadeh et al.,
2016). The beneficial effects of saffron and its active ingredients in various body tissues such
as the central nervous system, gastrointestinal tract, liver, kidney, cardiovascular system,
hematopoietic system, immune system, eye, and endocrine system have been observed in in
vitro and in vivo studies (Razavi et al., 2013). Saffron and its components can protect the
neurons of the nervous system against external and internal damage. In this way, it prevents
the decline in memory ability of people with Alzheimer's disease and may even be effective in
treating memory-related diseases (Milajerdi et al., 2014). Numerous therapeutic properties
have been mentioned for saffron and its active ingredients, including antidepressant, anti-
anxiety and hypnotic, anticonvulsant, muscle relaxant, analgesic and anti-inflammatory,
antioxidant, anti-Alzheimer's, anti-tumor, blood sugar and lipid lowering, and anti-cough
effects. It has been shown that saffron has protective effects on the cardiovascular system.
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Numerous pharmacological studies have shown that saffron has anti-arrhythmia and cardiac
ischemic, blood pressure regulating, anti-sclerotic, and anti-apoptotic effects on cardiovascular
tissue (Razavi et al., 2013).

HIIT stands for High-Intensity Interval Training. This type of workout involves short, high-
intensity periods of physical activity followed by periods of rest or low-intensity activity.
Simply put, in HIIT, you exercise at your maximum capacity for a short period of time, then
rest for a short period of time, and repeat this cycle several times. High-intensity interval
training (HIIT) is a form of interval training, a cardiovascular exercise strategy that alternates
short periods of intense anaerobic exercise with periods of lower-intensity recovery, ending the
sequence before reaching peak fatigue. This method is not limited to aerobic exercise and often
includes weight lifting for short periods. Although there is no global standard for the duration
of a HIIT session, these intense workouts usually last less than 30 minutes because they use
anaerobic energy systems, which are usually used for short, fast bursts. Times vary based on a
participant's current fitness level. In addition, traditional HIIT is designed to be no more than
20 seconds of high intensity and no more than 10 seconds of low intensity. This system
provides anaerobic energy. The intensity of HIIT also depends on the duration of the session.
Given the prominent role of exercise and physical activity in reducing excess fat and controlling
weight, the researcher intends to investigate the effect of eight weeks of HIIT training along
with saffron extract consumption on the body composition of non-athletic men in Marvdasht
city and use the findings of this study to develop community health.

Research Methodology: The present study is an applied study that was conducted using a semi-
experimental and field method. The statistical population of this study is non-athletic men in
Marvdasht who do not have any regular sports activities and are just starting to go to sports
clubs for training. 60 volunteers will be selected as a statistical sample and placed in 4 groups
(1- Control group. 2- HIIT training group. 3- Saffron extract supplement group. 4- HIIT
training group with saffron extract supplement). Initially, the pre-test, which included body
composition, was measured from the subjects. Then, the subjects were exposed to the research
variables for eight weeks, and at the end of eight weeks, the subjects' body composition was
measured again. Descriptive statistics were used for central indices, dispersion, and tabulation.
In the inferential statistics section, the Kolmogorov-Smirnov test was used for the normal
distribution of data. To test the research findings, dependent t-test and one-way and two-way
analysis of variance were used along with Tukey's post hoc test. All statistical operations were
performed using SPSS/22 software and the significance level of the tests was considered to be
a > 0.05.

Findings: The results of the dependent t-test showed that eight weeks of HIIT training had a
significant effect on the body fat percentage of non-athletic men in Marvdasht. Eight weeks of
HIIT training along with saffron extract consumption had a significant effect on the body fat
percentage of non-athletic men in Marvdasht. Eight weeks of saffron extract consumption had
no significant effect on the body fat percentage of non-athletic men in Marvdasht. The results
of the one-way analysis of variance test showed that eight weeks of HIIT training along with
saffron extract consumption had a significant effect on the body fat percentage of non-athletic
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men in Marvdasht and there was a significant difference between the research groups. The
results of the Tukey post-hoc test showed that there was a significant difference in fat
percentage between the HIIT training group and the control group (p=0.01). The results of the
Tukey post-hoc test showed that there was a significant difference in fat percentage between
the HIIT training group and the saffron extract consumption group (p=0.01). The results of the
Tukey post-hoc test showed that there was a significant difference in fat percentage between
the HIIT training group and the saffron extract consumption group (p=0.01). The results of the
Tukey post hoc test showed that there was a significant difference in fat percentage between
the HIIT training group with saffron extract consumption and the saffron extract consumption
group (p=0.01).

The results of the dependent t test showed that eight weeks of HIIT training had a significant
effect on the percentage of body protein mass in non-athletic men in Marvdasht. Eight weeks
of HIIT training with saffron extract consumption had a significant effect on the percentage of
body protein mass in non-athletic men in Marvdasht. Eight weeks of saffron extract
consumption had no significant effect on the percentage of body protein mass in non-athletic
men in Marvdasht. The results of the one-way analysis of variance test showed that eight weeks
of HIIT training with saffron extract consumption had a significant effect on the percentage of
body protein mass in non-athletic men in Marvdasht and there was a significant difference
between the research groups. The results of the Tukey post hoc test showed that there was a
significant difference in the percentage of protein mass between the HIIT training group and
the control group (p=0.01). The results of the Tukey post hoc test showed that there was a
significant difference between the HIIT training group and the saffron extract consumption
group in the percentage of protein mass (p=0.01). The results of the Tukey post hoc test showed
that there was a significant difference between the HIIT training group with saffron extract
consumption and the control group in the percentage of protein mass (p=0.01). The results of
the Tukey post hoc test showed that there was a significant difference between the HIIT training
group with saffron extract consumption and the saffron extract consumption group in the
percentage of protein mass (p=0.01).

The results of the dependent t-test showed that eight weeks of HIIT training had a significant
effect on the body mass index (BMI) of non-athletic men in Marvdasht. Eight weeks of HIIT
training with saffron extract consumption had a significant effect on the body mass index
(BMI) of non-athletic men in Marvdasht. Eight weeks of saffron extract consumption had no
significant effect on the body mass index (BMI) of non-athletic men in Marvdasht. The results
of the one-way analysis of variance test showed that eight weeks of HIIT training with saffron
extract consumption had a significant effect on the body mass index (BMI) of non-athletic men
in Marvdasht city, and there was a significant difference between the research groups. The
results of the Tukey post-hoc test showed that there was a significant difference between the
HIIT training group and the control group in body mass index (BMI) (p=0.01). The results of
the Tukey post-hoc test showed that there was a significant difference between the HIIT
training group and the saffron extract consumption group in body mass index (BMI) (p=0.01).
The results of the Tukey post-hoc test showed that there was a significant difference between
the HIIT training group with saffron extract consumption and the control group in body mass
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index (BMI) (p=0.01). The results of the Tukey post-hoc test showed that there was a
significant difference between the HIIT training group with saffron extract consumption and
the control group in body mass index (BMI) (p=0.01).

The results of the dependent t-test showed that eight weeks of HIIT training had a significant
effect on the waist-to-hip ratio (WHR) of non-athletic men in Marvdasht. Eight weeks of HIIT
training along with the consumption of saffron extract had a significant effect on the waist-to-
hip ratio (WHR) of non-athletic men in Marvdasht. Eight weeks of saffron extract consumption
had no significant effect on the waist-to-hip ratio (WHR) of non-athletic men in Marvdasht.
The results of the one-way analysis of variance test showed that eight weeks of HIIT training
along with the consumption of saffron extract had a significant effect on the waist-to-hip ratio
(WHR) index of non-athletic men in Marvdasht and there was a significant difference between
the research groups. The results of the Tukey post-hoc test showed that there was a significant
difference between the HIIT training group and the control group in the waist-to-hip ratio
(WHR) index (p=0.01). Tukey's post hoc test results showed that there was a significant
difference between the HIIT training group and the saffron extract consumption group in the
waist-to-hip ratio (WHR) index (p=0.01). Tukey's post hoc test results showed that there was
a significant difference between the HIIT training group with saffron extract consumption and
the control group in the waist-to-hip ratio (WHR) index (p=0.01). Tukey's post hoc test results
showed that there was a significant difference between the HIIT training group with saffron
extract consumption and the saffron extract consumption group in the waist-to-hip ratio (WHR)
index (p=0.01).

Discussion: The results of this study showed that eight weeks of HIIT training significantly
reduced the percentage of body fat in non-athletic men in Marvdasht. The results of this study
showed that eight weeks of HIIT training along with the consumption of saffron extract
significantly reduced the percentage of body fat in non-athletic men in Marvdasht. The results
of this study showed that eight weeks of HIIT training significantly increased the percentage
of body protein mass in non-athletic men in Marvdasht. The results of this study showed that
eight weeks of HIIT training significantly reduced the body mass index (BMI) of non-athletic
men in Marvdasht. The results of this study showed that eight weeks of HIT training
significantly reduced the body mass index (BMI) of non-athletic men in Marvdasht. The results
of this study showed that eight weeks of HIIT training significantly reduced the waist-hip ratio
(WHR) of non-athletic men in Marvdasht. The results of this study showed that eight weeks of
HIIT training along with saffron extract consumption significantly reduced the waist-to-hip
ratio (WHR) index of non-athletic men in Marvdasht city. Numerous therapeutic properties
have been mentioned for saffron and its active ingredients, including antidepressant, anti-
anxiety and hypnotic, anticonvulsant, muscle relaxant, analgesic and anti-inflammatory,
antioxidant, anti-Alzheimer's, anti-tumor, blood sugar and lipid lowering, and anti-cough
effects. It has been shown that saffron has protective effects on the cardiovascular system.
Numerous pharmacological studies have shown that saffron has anti-arrhythmia and cardiac
ischemic, blood pressure regulating, anti-sclerotic and anti-apoptotic effects in cardiovascular
tissue (Razavi et al., 2013). In traditional medicine, it has been mentioned that saffron is able
to provide cardiovascular health. Saffron has also been mentioned as a cardiotonic agent and
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this plant has also been used in the treatment of heart palpitations (Mousavi and Bathaei, 2011).
Karimi et al. (2010) stated that flavonoids in saffron have the property of eliminating free
radicals, especially superoxide free radicals. Ochiai et al. (2007) confirmed the antioxidant
effects and free radical scavenging by saffron. A study by Mohajeri et al. (2009) to investigate
the antioxidant effects of the alcoholic extract of saffron stigma against rifampin hepatotoxicity
showed that the alcoholic extract of saffron stigma significantly reduced lipid peroxidation and
caused a significant increase in antioxidant levels in the studied mice (Meamarbashi and
Rajabi, 2015). The results of the study by Memarbashi and Rajabi (2015) on the dietary
consumption of saffron indicated a significant effect of saffron in reducing biochemical
symptoms of delayed onset muscle soreness in the saffron consuming group compared to the
control group.

Crocin is a glycoside consisting of a carotenoid called crostin and sugar that create the color of
saffron. Crocin, crostin and safranal are known as the main and active biological components
of saffron (Sadooghi et al., 2017). Crocin, which is a water-soluble carotenoid, as the main
component of saffron, may be responsible for many of the beneficial properties of saffron,
including memory-improving properties, anti-inflammatory and antioxidant activities (Karmi
et al., 2012). Crocin, crosten and safranal have antioxidant properties and are capable of
eliminating free radicals and can lead to a significant reduction in oxidative damage in ischemic
tissues (Vakili et al., 2011). In addition, the anti-programmed cell death effect of crocin has
been shown against PC-12 cells in rats treated with daunorubicin, as well as an inhibitory effect
on cell death caused by tumor necrosis factor alpha. Crocin also protects cells against transient
cerebral ischemia and oxidative stress caused by neuronal cell death (Kermi et al., 2012). It has
been shown that crocin, with its protective and antioxidant effects, reduces testicular tissue
damage caused by cyclophosphamide injection (Bakhtiari, 2014). Saffron has anticancer
effects on a wide range of tumors, including leukemia, ovarian and breast carcinoma, colon
adenocarcinoma, rhabdomyosarcoma, papilloma, and squamous cell carcinoma (Sadooghi et
al., 2017). Research has also shown the analgesic and anti-inflammatory effects of saffron
extract (Sadooghi et al., 2017). Crocin and safranal are effective in preventing gastric ulcers
and gastrointestinal disorders in Saharan mice (Khorasani and Hosseinzadeh, 2016). Crocin
has a protective role in diabetes and reducing renal complications, and reduces serum glucose,
urea, and creatinine levels in diabetic Saharan mice. It seems that the antidiabetic effects of
crocin are due to its antioxidant properties (Samadi et al., 2015). Saffron also has antidepressant
and anticonvulsant properties and can also play a role in the activity of the reproductive system
by affecting the function of the pituitary-gonadal axis. Crocin is also effective in improving
ovarian cysts and hormonal disorders in Saharan mice with polycystic ovary syndrome
(Sadooghi, 2017).

Although the results of this study showed that saffron extract alone cannot improve body
composition, it seems that saffron extract can have an interactive effect on body composition
in individuals with exercise, and its consumption along with HIIT exercises can be a suitable
solution for weight loss and improving body composition in individuals.
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Conclusion: According to the results of this study, which showed an improvement in reducing
fat percentage, as well as reducing body mass index (BMI), reducing waist-to-hip ratio (WHR),
and increasing protein mass in non-athletic men in Marvdasht city due to eight weeks of HIIT
training with saffron extract consumption, it is recommended that non-athletes use the present
research protocol to reduce fat percentage, as well as reduce body mass index (BMI), reduce
waist-to-hip ratio (WHR), and increase protein mass. The results of this study showed that eight
weeks of HIIT training with saffron extract consumption reduced fat percentage, as well as
reduced body mass index (BMI), reduced waist-to-hip ratio (WHR), and increased protein mass
in non-athletic men in Marvdasht city.
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