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Abstract

Background and Objective: Obesity and overweight, one of which symptoms is chronic inflammation, is associated with
changes in tryptophan metabolism, culminating in numerous diseases. Sport training is among the ways to control obesity
and overweight. This study was conducted to determine the effect of eight weeks of endurance training on amino acid
tryptophan serum levels and body mass of overweight women.

Methods: This quasi-experimental study was conducted on 24 overweight women in two groups of 12 people, including the
control and experimental groups. The mean age and standard deviation of the control and experimental groups were
41.16+3.45 and 41.08+2.93 years, respectively. The body mass was measured using the anthropometric device, and blood
samples were taken in the pre-test and post-test in a 12-hour fasting condition. The subjects of the experimental group
underwent endurance training 3 sessions a week for 8 weeks with an intensity of 60% to 75% of the maximal heart rate
reserve. Serum tryptophan level was measured by enzyme-linked immunosorbent assay (ELISA) method.

Results: Eight weeks of endurance training led to enhancing serum tryptophan levels, reducing fat mass, and reducing body
mass index (BMI) (P<0.05), and also resulted in a statistically insignificant increase in fat-free mass in overweight women.

Conclusion: Eight weeks of endurance training could be effective in improving the physiological status and body
composition of overweight women.
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Extended Abstract

Introduction

verweight and obesity are the causes of various diseases in the

body due to their numerous effects on individuals’ anatomical and

physiological structures and also inducing negative changes in
them.

Endurance training can be appropriate for weight loss due to provoking
biochemical pathways and producing some metabolites, including
tryptophan-kynurenine pathway metabolites. These metabolites are among
the compounds that influence many cellular pathways. Tryptophan is one of
the twenty-two main amino acids of living cells and one of the essential
amino acids in the human diet. This amino acid exists in the structure of
many proteins. It is also effective in generating some neurotransmitters such
as serotonin and coenzymes such as niacin. By increasing inflammatory
factors such as tumor necrosis factor-o (TNF-o) and reactive oxygen species
(ROS), kynurenine greatly affects fat mass gain and overweight. The
increased  kynurenine-dependent TNF-a level leads to increased
tryptophan/kynurenine ratio and insulin resistance. The overexpression of
tryptophan/kynurenine ratio is indeed regarded as one of the factors of
insulin resistance.

Kynurenine, through cellular pathways such as G-protein, has been known
as a therapeutic pathway for some diseases such as obesity, diabetes, and
immune and metabolic diseases. By stimulating the secretion of
inflammatory factors and the secretion of catabolic hormones such as
cortisol, the tryptophan/kynurenine pathway culminates in the incidence of
insulin resistance, which can be prevented by making proper changes.

A limited number of studies have dealt with investigating the impact of
endurance training on tryptophan and body composition in overweight and
obese individuals. Therefore, the present study was conducted to determine
the effect of eight weeks of endurance training on amino acid tryptophan
serum levels and body mass of overweight women.

Methods

This quasi-experimental study was conducted on 24 overweight women in
two groups of 12 people, including the control and experimental groups.

Subjects were selected from among available overweight women. They
were then evaluated based on the medical history questionnaire and the
physical activity readiness questionnaire (PAR-Q). The participants were all
healthy, had no history of cardiovascular or kidney diseases or thyroid gland
disorders, and had no regular sports activity during the past 6 months.

The anthropometric measurements of height, weight, and body
composition, including fat mass, fat-free mass, and body mass index (BMI),
were measured in the pre-test and post-test.

The subjects in the control group (n=12) performed their daily affairs and
did not participate in the sports intervention designed by the researcher.

The subjects in the experimental group (n=12) performed the aerobic
exercise program designed by the researcher three times a week for eight
weeks. Exercises were performed in a sports club supervised by the
researcher.

Antecubital vein blood samples were taken from the subjects 48 hours
before the exercise sessions (pre-test) and 48 hours after the last exercise
session (post-test), in the amount of 10 mL from in the sitting position, in the
12-hour fasting condition, and at rest. Serum tryptophan levels were
determined by enzyme-linked immunosorbent assay (ELISA) method
(ZelIBio kit, Germany).

Results

The mean and standard deviation of the BMI of the control and
experimental groups were 32.01+1.89 and 30.01+46.68 kg/m? in the pre-test

and 31.01+19.05 and 29.01+25.80 kg/m? in the post-test, respectively
(P<0.001).

BMI and fat mass were statistically significantly reduced in the intragroup
comparison after 8 weeks of endurance training in the post-test compared to
the pre-test (P<0.001). The tryptophan serum levels increased statistically
significantly after 8 weeks of endurance training in the post-test compared to
the pre-test (P<0.001). Although the fat-free mass index had an increase in
the post-test compared to the pre-test, it was not statistically significant.

In intergroup comparison between BMI (F=110.391, P=0.001), fat mass
(F=172.717, P=0.001), and tryptophan serum levels (F=172.757, P=0.001) in
the control and experimental groups, a statistically significant difference was
found; however, no significant statistical difference was observed between
the fat-free mass index in the control and experimental groups.

Conclusion

According to the results of the current research, 8 weeks of endurance
training led to increasing tryptophan in overweight women.

Overweight and obesity increased inflammatory factors such as
interleukin-6 and C-reactive protein, and endurance training enhanced
tryptophan serum levels by reducing the level of interleukin-6 and C-reactive
protein.

Strengthening the immune system, particularly T cells, is another probable
reason for enhancing tryptophan and reducing its metabolism in the
kynurenine pathway. Under such a situation, endurance training with low
intensity culminates in increasing tryptophan by strengthening T cells, but
increasing the intensity of endurance activity leads to decreasing tryptophan
and increasing the production of the kynurenine pathway.

Eight weeks of endurance training led to reduced fat mass in overweight
women. One of the probable reasons for reduced fat mass is the increased
expression of mitochondrial biogenesis genes, such as peroxisome
proliferator-activated receptor gamma (PPARYy) of polymerase chain reaction
and proliferator-activated receptor gamma coactivator 1 o (PGC-la)
subsequent to endurance training, which these changes lead to reduced fat
mass. On the other hand, increasing the enzymes of the electron transfer
chain, lipolytic enzymes such as citrate synthase and cytochrome C oxidase
can culminate in a decrease in fat mass. Another reason for this reduction
includes the activation of B-adrenergic signaling pathways and carnitine
palmitoyltransferase 1, which these receptors and cellular transporters get
activated due to endurance training and greatly affect beta-oxidation of fat
mass and its reduction.

Another finding of this study includes a significant decrease in BMI.
Among the effective mechanisms in reducing BMI are cellular, hormonal,
and non-hormonal factors, which result in decreased fat mass and,
subsequently, weight loss and reduced BMI.
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Endurance training can be effective in enhancing tryptophan, reducing body fat

mass, and reducing BMI, but not in increasing body muscle mass. Therefore, this

training method can be used in overweight and obese individuals.
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