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ABSTRACT

Background: Obesity is a major health problem worldwide. Therefore, the
purpose of this study was to determinethe effects of I-carnitine
supplementation on physical factors related to health and lipid profiles in
obese female children with basic gymnastics exercises.

Methods: In this quasi-experimental study, with a pre-test-post-test design
and a placebo group, 60 obese children among the girl students of Isfahan
with BMI=30.28 kg/m? were selected purposefully and were divided into 4
groups (Basic gymnastics training, L-carnitine consumption, Combined, and
Placebo). The training protocol was implemented for 12 weeks, three times a
week, and 45 minutes for each session. Furthermore, the groups of L-
carnitine consumption and combined used L-carnitine tablets with a dose of
2 g per day for 12 weeks. To analyze the data, multivariate covariance, and
post hoc Tukey tests were used.

Results: A significant increase in Cardio-respiratory endurance, muscular
endurance, muscular strength and flexibility was observed in both basic
gymnastics training and combined groups (p<0.001). In addition, a
significant decrease in total cholesterol, triglyceride, and LDL and a
significant increase in HDL were observed in the basic gymnastics training,
and combined groups (p<0.002). Also, the changes caused by the combined
group on all variables were significantly better than other groups.
Conclusions: These findings indicate the beneficial effects of basic
gymnastics training along with L-carnitine supplementation on physical
factors related to health and lipid profile in obese children. Therefore, the
combined use of basic gymnastic exercises and L-carnitine supplementation

can be useful to improve these variables.
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Extended Abstract

Background: Obesity is a major health
concern worldwide. Obesity in children and
adolescents has been increasing in the last
two decades of the 20th century .It has been
stated that obesity is associated with several
complications such as type 2 diabetes,
hypertension, cardiovascular diseases and
dyslipidemia. Lipid profile changes are one of
the risk factors for heart diseases and can
predict the occurrence of cardiovascular
diseases through them. Bad habits related to
lifestyle play a big role in obesity. Therefore,
it is necessary to modify the lifestyle,
especially during adolescence, and to identify
effective strategies to prevent overweight and
obesity. Exercise and physical activity have
been recognized as useful and applicable
strategies for the prevention and even
treatment of many diseases and physical,
mental, and psychological problems related to
obesity. One of the dynamic and very
attractive sports that can affect body
composition, and obesity and improve
physical fitness factors is gymnastics.
However, the effectiveness of this type of
exercise has not been fully determined on
physiological and functional indicators. In
addition, one of the most famous supplements
used for ideal weight loss is L-carnitine. This
supplement plays an essential role in lipid
metabolism through the transfer of long-chain
fatty acids to the mitochondria where f-
oxidation enzymes are located. Considering
the importance of the problem of obesity in
children and the limitations of studies
regarding basic gymnastics exercises with L-
carnitine supplementation in obese female
children, this study was conducted to
investigate the effect of basic gymnastics
exercises with L-carnitine supplementation
on lipid profiles and physical factors related
to the health of obese female children.

Methods: This research is a semi-
experimental and applied type of research
that was conducted in 2022. The statistical
population of this research was obese female
children with an age range of 7 to 11 years
and a BMI=30.28 kg/m? in the city of

Isfahan, 60 of whom were selected
purposefully and divided into 4 groups of 15
people (Exercise, Supplement, Combined and
Placebo). The entry criteria for this study are
limited to female children between the ages
of 7 and 11 who are obese and have a BMI
equal 30.28 kg/m?® They should not have
engaged in any weight loss exercises during
the past year, taken any drugs or supplements,
using tobacco, or have a history of illness or
infection that affects immune factors.
Additionally, they should not have suffered
from acute injury in the lower limbs within
the last 6 months or experienced pain in the
trunk or lower limbs. The exclusion criteria
for this study included missing two
consecutive practice sessions, lack of proper
cooperation to carry out the intervention, and
presence of injuries. The study involved a 12-
week training program, consisting of three
sessions per week. Additionally, participants
took 2 grams of I-carnitine supplement daily
for 12 weeks, following a specific schedule.
The placebo group received 200 mg of starch
daily, split into two doses in the morning and
evening, along with water. During the study,
lipid profile indices and physical fitness
factors were measured before and after the
12-week program. To perform the analysis,
we used SPSS26 software and applied the
statistical method of multivariate covariance
analysis along with Tukey's post hoc test at a
significance level of 0.05.

Results: The study results indicate that after
12 weeks of basic gymnastics exercises with
I-carnitine supplementation, there was a
significant increase in cardio-respiratory
endurance in all three groups: exercise only,
supplement only, and exercise+supplement
(p<0.05). Furthermore, there was a significant
increase in  muscle endurance, muscle
strength, and flexibility in the exercise and
exercise+supplement groups (p<0.05). In
addition, the amount of total cholesterol in
the exercise and exercise+supplement groups
has decreased significantly (p<0.05). Also, a
significant decrease in triglyceride and LDL
levels was observed in the exercise, |-
carnitine and exercise+supplement groups
(p<0.05). On the other hand, the amount of
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HDL increased significantly in the exercise
and exerciset+supplement groups (p<0.05).
Iriyani et al. (2023) conducted a study to
examine the effect of gymnastics on changing
the nutritional status and physical fitness
level of overweight and obese teenagers.
Their results showed that gymnastics
exercises have a positive effect on the
physical fitness of overweight and obese
teenagers. Similarly, Aydin et al. (2023)
found that artistic gymnastics and trampoline
gymnastics exercises have a positive impact
on various aspects of physical fitness,
including body composition, balance,
jumping, abdominal strength, and flexibility
in women. Vecchio et al. (2021) conducted a
meta-analysis study to determine the correct
dosage of L-carnitine supplementation to
improve physical performance and evaluate
the changes related to its intake. Their
findings indicate that L-carnitine
supplementation improves body strength,
sports endurance, and exercise capacity, and
delays the onset of fatigue. Furthermore,
Mousazadeh et al. (2023) conducted a meta-
analysis study to investigate the effect of L-
carnitine supplementation on lipid profile.
Their results suggest that L-carnitine
supplementation significantly reduces total
cholesterol, triglycerides, and LDL-C, while
increasing the level of HDL-C. In addition, a
review by Liao et al. (2021) reported that
carnitine  supplementation  significantly
reduces total cholesterol, low-density
lipoprotein-cholesterol, triglyceride, body
weight, body mass index, hip circumference,
and waist circumference. Various studies
have shown that basic gymnastics exercises,
with or without supplementary aids; can
enhance physical fitness factors in obese
female children. Gymnastics involves
movements that require cardio-respiratory

endurance, flexibility, muscle strength,
agility, explosive power, muscular endurance,
and body- muscle coordination. As a result,
it's an excellent sport for teaching basic motor
skills and promoting health-related fitness in
children. Additionally, muscle carnitine can
help with energy production,
cardiorespiratory fitness, and endurance
capacity during physical activity. Hence, L-
carnitine can be used as a potential ergogenic
supplement due to its role in converting fat
into energy. While most studies have reported
results consistent with the present study, there
were differences in terms of the duration,
size, population, and types of diet and
exercise interventions used.

Conclusion: The present study found that
basic gymnastics exercises with L-carnitine
supplementation for 12 weeks resulted in a
significant improvement in physical fitness
factors related to health in obese female
children. The study also showed that a
significant decrease in total cholesterol,
triglyceride, and LDL, and a significant
increase in HDL. The results suggest that
implementing  both  basic  gymnastics
exercises and L-carnitine supplementation
simultaneously is a suitable strategy to
improve physical fitness and lipid profile in
obese female children. The interaction of
these two methods has a greater effect than
each of them alone. It is important to consider
the limitations of this study when
generalizing the results. The study was
conducted on obese female children, so
caution should be taken in generalizing the
results to other genders and conditions.
Additionally, while subjects were encouraged
to maintain their usual diet and not engage in
physical activity outside the study program,
the researchers did not have strict control
over these factors.
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