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Introduction and Purpose: Obesity and overweight is a metabolic disorder that
affects the levels of fat tissue in this disorder. Lipocalin prostaglandin D synthase
is a unique enzyme in the lipocalin family and plays an important role in
metabolic diseases such as obesity. The aim of the present study was the effect
of eight weeks of different exercises on lipocalin prostaglandin D synthase gene
expression, weight and Li index of obese rats.

Materials and Methods: For this purpose, 40 male Wistar rats, fattened with a
high-fat diet, were randomly divided into four equal groups of endurance
training, resistance training, intense intermittent training, and control. For eight
weeks, the rats of the experimental groups performed five sessions of endurance
training with an intensity of 70-80% of the maximum speed, resistance with an
intensity of 50-120% of the body weight and intense intervals with an intensity
of 85-90% of the maximum speed and Every week, 5% was added to the intensity
of the exercises. Real Time-PCR method was used to measure lipocalin
prostaglandin D synthase gene expression. The statistical method of one-way
analysis of variance and Tukey's post hoc test was used to determine the
difference between groups at a significance level of P<0.05.

Results: After eight weeks of intense endurance, resistance and periodic training,
lipocalin prostaglandin D synthase gene expression increased significantly
(P=0.001) in the training groups compared to the control group. Weight
(P=0.001) and Lee's index (P=0.001) decreased significantly in the training
groups compared to the control group. No significant difference was observed
between training groups (P<0.05).

Discussion and Conclusion: Endurance, resistance and high intense intermittent
training with a positive effect on the intracellular agent lipocalin prostaglandin D
synthase, weight loss and Lee's index can be considered as an effective solution
in the field of increasing lipolysis and reducing disorders related to overweight
and obesity.
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Extended Abstract

1. Introduction and Purpose

Obesity is a chronic, multifactorial disorder with a
high prevalence worldwide. It is a key risk factor for
various diseases, including diabetes, hypertension,
cardiovascular diseases, fatty liver, depression, and
metabolic syndrome. Prostaglandin D synthase (L-
PGDS) is a member of the lipokine family, comprising
180-190 amino acids, and is found in various tissues
such as the central nervous system, heart,
cerebrospinal fluid, genitals, and urine. L-PGDS has
been reported to have diverse roles, including
preventing liver lipogenesis and obesity by
transporting lipid-loving molecules like retinoids and
bile pigments via PPARa. Research has indicated that
exercise can influence L-PGDS gene expression.
Specifically, resistance and endurance training have
been shown to positively impact this factor,
contributing to improved metabolic status and weight
loss. Although one study did not observe significant
differences in L-PGDS expression among various
exercise groups, exercise training is generally
recognized as an effective means of enhancing L-
PGDS status and reducing inflammatory factors.
High-intensity interval training (HIIT) has also
demonstrated  positive  effects on L-PGDS
performance. The high intensity and rapid changes in
intensity associated with HIIT can positively impact
metabolism and body fat reduction. Overall, HIIT can
contribute to improved health and reduced risk of
metabolic diseases. To assess the adequacy of diet and
exercise interventions, the Lee index is used as a
stabilizing variable. The Lee index reflects body
composition in rats, with a normal value of 0.3.
Investigating lipolysis pathways at the cellular and
molecular levels, as well as identifying factors that
influence them, particularly physical activity, can aid
in the treatment of diseases like obesity,
hyperlipidemia, metabolic syndrome, cardiovascular
diseases, and type 2 diabetes. Resistance, endurance,
and HIIT can serve as effective triggers for lipolysis.
Due to the limited information regarding the effects of
exercise training on L-PGDS gene expression, this
study aimed to investigate the impact of eight weeks
of resistance, endurance, and HIIT on L-PGDS gene
expression and weight in obese male Wistar rats.

2. Materials and Methods

Forty adult male Wistar rats, aged 8 weeks and
weighing 225 + 40 grams, were obtained from the Razi
Serum Institute in Mashhad. To acclimate the rats to
the laboratory environment and a specific diet, a one-
week acclimatization period was implemented. The

animals consumed a high-fat diet for eight weeks.
After eight weeks, the mice weighed 318 + 12 grams,
which was considered obese based on the Lee index.
The mice were then randomly divided into four groups
of 10: endurance training (ET), resistance training
(RT), high-intensity interval training (HIIT), and
control (OC). The training program lasted for eight
weeks. During this period, the high-fat diet continued.
Forty-eight hours after the final training session, the
rats were anesthetized using intraperitoneal injections
of ketamine (100 mg/kg body weight) and xylazine
(10 mg/kg body weight). Subcutaneous fat tissue was
removed from the abdomen.

3. Results

One-way ANOVA revealed significant differences in
L-PGDS gene expression among the groups
(P=0.001). Tukey's post-hoc tests indicated that L-
PGDS gene expression was significantly higher in the
RT, ET, and HIIT groups compared to the control
group (P=0.001). However, no significant differences
were observed among the training groups (P>0.05).
Additionally, data analysis showed significant
differences in weight and Lee index among the groups
(P=0.001). Tukey's post-hoc tests demonstrated that
weight and Lee index were significantly lower in the
RT, ET, and HIT groups compared to the control
group (P=0.001), but no significant differences were
found among the training groups (P> 0.05).

4. Conclusions

The findings of this study suggest that high-intensity
endurance, resistance, and interval training can
effectively increase lipolysis, reduce weight, and
lower the Lee index. These positive effects on L-
PGDS, weight loss, and the Lee index highlight the
potential of these training regimens as effective
strategies for addressing overweight and obesity-
related disorders.
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