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The effect of high-intensity interval training along with electrical
stimulation using foot shock on the process of angiogenesis in the liver
tissue of obese rats to calorie restriction
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Abstract

Introduction: Obesity is a major factor in liver diseases. This study
investigates the effects of combining high-intensity interval training (HIIT)
and electrical stimulation on hepatic angiogenesis in obese rats under caloric
restriction.

Materials and Methods: In this experimental study, 35 male Wistar rats (8
weeks old, weighing 200 = 19 grams) were randomly divided into five
groups of seven following obesity induction: obese without caloric
restriction (control), obese under caloric restriction, caloric restriction with
high-intensity interval training, caloric restriction with electrical stimulation,
and caloric restriction with both HIIT and electrical stimulation. The groups
underwent a caloric restriction program (16 hours of food intake, 8 hours of
fasting), a four-week HIIT regimen (speed of 10 to 20 meters per minute for
20 to 40 minutes), and post-exercise electrical stimulation (0.5 milliamps for
20 minutes). Two days after the interventions, heart tissue sampling was
performed, and gene expression was measured using Real-Time PCR. Data
were analyzed using one-way analysis of variance at a significance level of

p = 0.05,54 GraphPad software.

Results: The results showed that high-intensity interval training in the obese
group under caloric restriction significantly increased the expression of the
VEGF gene compared to the obese group (P = 0.044, F = 4.3). HIIT did not
result in a significant increase in FGF23 in this group compared to the obese
group (P > 0.0001, F = 30). The combination of HIIT with electrical
stimulation in the obese group under caloric restriction led to a significant
increase in VEGF gene expression (P < 0.0001, F = 21) and a significant
decrease in FGF23 gene expression compared to the obese group (P <
0.0001, F = 52).

Conclusion: It appears that HIIT and electrical stimulation during caloric
restriction can significantly increase VEGF gene expression and decrease
FGF23 gene expression in the obese group with caloric restriction,
potentially contributing to liver health and enhancing angiogenesis.
However, further studies are needed to explore the dimensions of these
effects.

Keywords: Obesity, Caloric restriction, High-Intensity Interval Training,
Electrical Stimulation, Angiogenesis
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