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Introduction: Obesity leads to negative changes in lipid profiles and genes
associated with reverse cholesterol transport. Exercise appears to aid in improving
these changes. This study aimed to investigate the effect of eight weeks of rhythmic
aerobic and CX-WORX exercises on the expression of ABCG5/8 genes and lipid
profile levels in obese women.

Method: The research method was quasi-experimental with a pre-test-post-test
design. The statistical population of this study consisted of obese women aged 20 to
30 years. Among them, 36 individuals were purposefully selected and randomly
assigned into three groups: rhythmic aerobic training (n=12), CX-WORX training
(n=12), and control (n=12). Rhythmic aerobic training was performed for eight
weeks, four weekly sessions, each lasting approximately 60 to 95 minutes, at an
intensity of 50-80% of the maximum heart rate. The CX-WORX training protocol
was conducted for eight weeks with a frequency of three sessions per week, each
lasting 45 minutes per day. Data were analyzed using SPSS22 statistical software.
One-way analysis of variance (ANOVA) and Tukey's post hoc test were used to
compare between-group differences, and paired t-tests were employed for within-
group comparisons at a significance level of 0.05.

Results: The results showed that eight weeks of rhythmic aerobic and CX-WORX
training significantly increased the expression of ABCG5 and ABCG8 genes and
HDL levels in obese women (P=0.001). Additionally, both training programs led to
a significant reduction in LDL, triglyceride, and cholesterol levels in obese women
(P=0.001).

Conclusion: Based on the results, both training models induce positive changes in
lipid profiles and genes involved in reverse cholesterol transport. Therefore, these
training methods are recommended to create beneficial physiological adaptations and
improve the health of obese women.
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E'xtended Abstract

Introduction

Obesity has become a significant problem in societies
around the world, increasing the risk of various diseases.
These include cardiovascular diseases, diabetes, high
blood pressure, high cholesterol, liver diseases, sleep
apnea, certain cancers, and metabolic and inflammatory
issues. A body mass index (BMI) above 25 is classified
as overweight, while a BMI above 30 is considered
obese. Obesity negatively impacts nearly every aspect
of health, from shortening lifespan to contributing to
chronic diseases like diabetes and cardiovascular
conditions. It can also interfere with sexual function,
breathing, mood, and social interactions. Importantly,
obesity is not necessarily a permanent condition; it is
often the result of overeating and inactivity. When
excessive amounts of energy—particularly from fats
and sugars—are consumed without adequate physical
activity to utilize this energy, the excess is stored as
body fat. In addition to traditional sports activities, more
engaging forms of exercise are becoming popular. One
such activity is rhythmic aerobic exercise, which has
gained traction over the past decade. This type of
exercise is appealing due to its enjoyable nature and can
be performed without expensive equipment. Rhythmic
aerobic exercises greatly benefit the cardiovascular
system, helping to reduce blood cholesterol levels and
inflammatory factors in individuals with obesity. Some
studies have shown that these exercises improve body
composition, reduce fat mass, and enhance overall
health, although others indicate no effect on
inflammatory factors. Another relatively new exercise
gaining popularity among both athletes and non-athletes
is CX-WORX. This program focuses on strength
exercises that target the core muscles, significantly
increasing strength, endurance, and body composition.
However, there has yet to be any research examining the
effects of these exercises on the lipid profile, cholesterol
transfer, and inflammatory factors in obese individuals.
A key factor contributing to diseases associated with
obesity, particularly cardiovascular diseases, is an
imbalanced lipid profile, which includes alterations in
blood cholesterol levels. Cholesterol, when accumulated
excessively, can lead to toxic conditions in the body,
contributing to cardiovascular diseases. The reverse
cholesterol transport (RCT) process involves returning
excess cholesterol to the liver, where it can be broken
down and excreted. This process prevents cholesterol-
laden macrophages from adhering to cell and arterial
walls, thereby reducing the risk of disease. RCT is
mediated by ATP-binding cassette (ABC) membrane
protein transporters, which are a superfamily of
membrane proteins that use ATP energy to transport
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various substances across cellular membranes. ABC
transporters are classified into categories, with the
ABCG family having five members: ABCG1, ABCG2,
ABCG4, ABCG5, and ABCG8. Among these, ABCG1,
ABCG5, and ABCGS8 are crucial for secreting biliary
cholesterol. The genes for ABCG5 and ABCG8 are
located close together on chromosome 2p21, and
mutations or dysfunction in these proteins can lead to a
lipid disorder known as sitosterolemia. This condition is
characterized by cholesterol accumulation and
atherosclerosis of the coronary arteries, which can
ultimately result in heart attacks, particularly in obese
individuals. Research has indicated that aerobic exercise
increases ABCGb5 gene expression in obese male rats.
Additionally, other studies have shown that both
endurance and high-intensity activities elevate the
expression of the ABCG5 and ABCGS8 genes in these
rats. The objective of the current research is to
investigate the effects of eight weeks of rhythmic
aerobic exercise and CX-WORX on the expression of
the ABCG5/8 genes and lipid profiles in obese women.

Methods

The current research was conducted using a quasi-
experimental design with pre-tests and post-tests. The
statistical sample consisted of 36 women with a mean
age of 48.47 £ 3.29 years, a weight of 76.63 £ 1.82 kg,
a height of 158 + 2.00 cm, a body mass index (BMI) of
30.45 + 1.05 kg/m2, a fat mass percentage of 29.54 +
1.46%, a fat-free mass of 27.16 £ 1.13 kg, and a
maximum oxygen consumption of 16.31 + 2.60
ml/kg/min. Participants were selected purposefully and
conveniently. To be included in the study, all
participants had to meet specific criteria, including
general health, cardiovascular fitness, attendance at
training sessions, willingness to participate in required
research tests, no medication usage, no severe
orthopedic conditions, complete mental health, and no
prior participation in physical activities over the last six
months. They also had to be free from hormone therapy,
regular sports activity, and any history of
cardiovascular, liver, kidney, lung diseases, or diabetes.
Exclusion criteria included missing more than three
consecutive sessions or more than four total sessions.
Participants could also be excluded based on personal
unwillingness to continue, any injuries sustained during
the research protocol, or age-related health issues such
as hypoglycemia during exercise or orthopedic
problems. In this study, height and weight
measurements were taken while participants wore
minimal clothing and no shoes, using a SECA model
scale and caliper. The body composition of subjects was
assessed using a body composition analyzer model 720,
manufactured in South Korea. After meeting the
inclusion criteria, participants were randomly assigned
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info three groups: a Rhythmic Aerobic Training group
(12 participants), a CX-WORX Training group (12
participants), and a Control group (12 participants).

Results

The findings of this study indicated that eight weeks of
rhythmic aerobic training and CX-WORX significantly
increased the expression of the genes ABCG5 (P=0.001)
and ABCG8 (P=0.001), while also decreasing plasma
levels of LDL (P=0.001), triglycerides (P=0.001), and
cholesterol (P=0.001). Additionally, HDL plasma levels
were increased (P=0.001) in obese women. To further
analyze the results, Tukey's post hoc test was employed
to compare the differences between the groups. The
statistical results from Tukey's test revealed significant
differences in the expression of the ABCG5 and ABCG8
genes, as well as in the plasma levels of LDL,
triglycerides, total cholesterol, and HDL between the
CX-WORX training group and the rhythmic aerobic
training control group (P=0.001). However, there were
no significant differences observed between the two

experimental groups.

Conclusion

The findings of this study suggest that rhythmic aerobic
exercise and CX-WORX can serve as effective non-
pharmacological and non-invasive methods for
preventing and treating obesity-related diseases. These
exercises contribute to significant improvements in lipid
profiles and the genes associated with them.
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L. Nuclear factor kappa B 4. Malonyl CoA carboxylase 8, Mitochondrial biogenesis

2, Adenosine monophosphate kinase 5. Fatty acid synthase 9, Fatty acid transporters

(AMPK) 6, Lipoprotein lipase (LPL) L, Lecithin cholesterol acyl 0
3, Acetyl-CoA carboxylase 7, Beta oxidation enzymes transferase (LCAT)
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