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Abstract

Aim: Although lack of exercise activity, and a high-fat diet (HFD) cause an imbalance between
energy consumption and intake, exercise training prevents and controls obesity. Therefore, the
recent study aimed to compare the effect of high-intensity interval training (HIIT) and moderate-
intensity continues training (MICT) on the protein content of PI3K, AKT, and FOXO3 in the
heart of rats fed a high-fat diet. Methods: In this experimental study, 20 male Wistar rats
(approximate age=five weeks and average weight 110+10) were purchased and randomly placed
in four groups of five: healthy control with normal diet (HC), sedentary control with HFD (SC), .
HIIT with HFD (HIIT), and MICT with HFD (MICT). Eight weeks of HIIT and MICT was S¢an this QR code to see the
performed for two groups, separately. To induce obesity, the animals were fed a high-fat diet ~2¢companying Vlde?’ or visit

for eight weeks. Western blot method was used to check protein content of PI3K, AKT, and jahssp.azaruniv.ac.ir

FOXO3. One-way analysis of variance with Tukey's post-hoc test was used to analyze the data

(with a significance level of P<0.05). Results: After eight weeks of MICT and HIIT, blood 1. Department  of  Exercise
glucose, insulin, body weight, triglycerides (TG), total cholesterol (TC), low-density Physiology, Faculty of
lipoprotein-cholesterol (LDL-C), inflammatory factors, and FOXO3 protein content Educational ~ Sciences  and
significantly decreased (P=0/001), and protein content of AKT as well as PI3K significantly Psychology, University  of
increased (P=0/001) in HIIT and MICT groups compared to the SC group. Conclusion: It seems Mohaghegh Ardabili, Ardabil,

that both types of exercise training protocols played an important role in controlling factors and
pathways related to heart failure by modulating insulin levels, blood glucose, lipid profile,
inflammatory factors, as well as increase in protein content of PI3K and AKT and decrease in
protein content of FOXO3 in HFD-fed rats.
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Extended abstract

Background

High-fat diet (HFD) as a chronic over-nutrition has become a common problem in modern countries, as it contributes to
a higher risk of metabolic, inflammatory, autoimmune, and carcinogenic disorders as well as increasing insulin resistance
(1). Evidence has emerged that Phosphoinositide 3-kinases (PI3K)/Protein kinase B (PKB or AKT) signaling pathway is
essential for healthy metabolism because of its properties and an imbalance that causes obesity. The PI3K/AKT pathway
is essential for controlling the metabolism of cardiomyocytes. It is unknown how the protein content of Forkhead Box
03 (FOXO03) and the PI3K/AKT pathway contribute to a high glucose-induced apoptosis in cardiomyocytes . According
to previous studies, elevated hyperglycemia activates caspase-3, which causes cardiomyocytes to undergo apoptosis. To
our knowledge, no studies have conducted a comprehensive comparison of the effects of HIIT versus MICT on PI3K/AKT
pathways and FOXO3 protein content in HFD-fed rats. We wanted to find the intensity of exercise that could increase
the adaptation of the cardiac PI3K/AKT signaling and FOXO3 protein content. The study's primary aim was to
demonstrate that HIIT is as effective as MICT in obesity management. We also evaluated changes in lipid profile and
inflammatory factors. So, the recent study aimed to compare the effect of HIIT and MICT on the protein content of PI3K,
AKT, and FOXO3.

Materials and Methods

Twenty male rats were randomly placed in four groups of five: healthy control with normal diet (HC), sedentary control
with HFD (SC), HIIT with HFD (HIIT), and MICT with HFD (MICT). Rats were in controlled conditions: this way, the
average temperature was 22+3°C, and the light-dark cycle was 12:12 hours. Three groups of rats were subjected to HFD
consumption compared to the HC group, which received a regular diet with free access to water during the treatment. All
rats were under controlled conditions with free access to water and special rat food. In this way, the average ambient
temperature was 2243 degrees Celsius and the light-dark cycle was 12:12 hours.

Training protocols

The treadmill exercise program consisted of eight weeks of five times a week HIIT and MICT protocols, for a total of
forty training sessions. A 10-minute warm-up to 33—49% of the rat's maximum aerobic speed (MAS) was part of the
MICT protocol. Animals in the control groups experienced identical procedures (moving from the animal facility to the
laboratory running room) and were likewise placed on a treadmill turned off. Exercise physiology graduate student and
undergraduate physical therapy student oversaw the training sessions.

Assessment of studied factors

Decapitation was performed the day after the exercise protocols were completed. The protein levels of PI3K, AKT, and
FOXO3 in cardiac were examined by western blotting. Rats were sedated with an intraperitoneal injection of 20—30 mg/kg
of 10% ketamine and 2-3 mg/kg of 2% xylazine, and cardiac were extracted 48 hours after the eight weeks of treatments
and after a night of fasting. To measure insulin using the Sandwich-ELISA method My BioSource Company's Rat Insulin
ELISA Kit (Made in America) with a sensitivity of (preferably) 0.01 ng/m. Lipid profile (TG, TC, and LDL-C) estimation
was carried out at the end of the study. Serum MCP-1, IL-B, and TNF-a tests were performed utilizing a Bio-Plex Pro Rat
Adipokine Magnetic Bead Panel (RADPKMAG-80K, 3017598) with a Luminex 200 system (Austin, TX, USA) from
Wayen Biotechnologies Shanghai, Inc, by the manufacturer's instructions.

Statistical analysis

Data of this research was analyzed using SPSS version 26 statistical software. The Shapiro-Wilk test (with a significance
level of P<0.05) and one-way analysis of variance with Tukey's post hoc-test (with a significance level of P<0.05) were
used, respectively to check the normality of the data and to compare groups.

Results

The results of one-way ANOVA showed a significant difference between blood glucose levels, insulin, and body weight
after eight weeks of HFD and exercise training. After 8 weeks of HFD exposure, blood glucose and insulin levels, as well
as body weight, significantly increased in the SC group compared to the HC group (P=0.001), but 48 hours after the last
training session, a significant decrease was revealed in the HIIT and MICT groups compared to the SC group (P=0.001).
The result of one-way ANOVA for TG, TC, and LDL-C levels showed that there was a significant difference between
groups (P=0/001). After eight weeks of treatments the value of TG, TC, and LDL-C significantly decreased in HIIT and
MICT groups compared to the SC group (P=0.001). The result of one-way ANOVA showed that there was a significant
difference between HC, SC, HIIT, and MICT groups (P=0/001), and after eight weeks of HIIT and MICT value of ILB-
1, MCP-1, and TNF-a significantly decreased in the HIIT and MICT groups compared to the SC group (P=0.001). The
result of one-way ANOVA showed that there was a significant change in the protein content of AKT, PI3K, and FOXO3
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in the SC group compared to the HC group (P=0.001). The protein content of AKT and PI3K showed a significant decrease
in the SC group compared to the HC group (P=0.001). However, there was a significant increase in the HIIT and MICT
groups compared to the SC group (P=0.001). The protein content of FOXO3 showed a significant increase in the DC
group compared to the HC group (P=0.001). However, there was a significant decrease in the HIIT and MICT groups
compared to the SC group (P=0.001).

Discussion

It seems that both types of exercise training protocols played an important role in controlling factors and pathways related
to heart failure by modulating insulin levels, blood glucose, lipid profile, inflammatory factors, as well as increase in
protein content of PI3K and AKT and decrease in protein content of FOXO3 in HFD-fed rats.

Article message

Taken together, our findings suggest that both exercises intensity may represent effective interventions for correcting
deficiencies of HFD in rats by suppressing lipid deposition and inflammatory factors, decreasing blood glucose levels as
well as insulin, and promoting PI3K, AKT and FOXO3 protein content. So, HIIT and MICT exercises are a cost-effective
and practical form of health care that is superior to pharmacotherapy, however various factors such as exercise intensity,
modality, duration, frequency of training, training environment, and temperature can all influence the outcomes of
subjects’ blood indicators.
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