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ABSTRACT

Objective: Obesity leads to oxidative stress and chronicinflammation. This study aimed to
investigate the effects of high-intensity interval training (HIIT) and alternate-day fasting (ADF)
on inflammatory markers and oxidative stress in the visceral adipose tissue of rats fed a high-fat,
high-fructose diet (HFF).

Methodology: 40 eight-week-old Sprague-Dawley rats were randomly divided into five
groups (n=8): control(Con), HFF, HFF+HIIT, HFF+ADF, and HFF+HIIT+ADF. The HIIT
protocolwas perfomed for 12 weeks, five sessions per week, consisted of seven intervals of four
minutes at 85-90% of maximum velocity (Vmax), interspersed with two minutes of active
recovery. ADF groups were deprived of food on alternate days.Tumor necrosis factor-alpha
(TNF-0) and interleukin-10 (IL-10) protein expression levels were measured using Western blot
analysis, and malondialdehyde (MDA) levels were assessed using a calorimetric method.
Independent t-tests, one-way analysis of variance (ANOVA), and Tukey's post hoc test were
employed to assess differences between groups at a significance level of p<0.05.

Results: TheHFFshowed a significant increase in weight compared to the CON group. MDA
levels and IL-10 and TNF-aprotein expression were significantly elevated in the HFF (p<0.05).
The HIIT, ADF, and HIIT+ADFcomared to the HFF group exhibited significant reductions in
weight and MDA levels (p<0.05).

Conclusion: The study indicated that HFF is associated with weight gain, elevated oxidative
stress and inflammatory markers. HIIT, ADF, and especially HIIT+ADF reduce body weight
and mitigateoxidative stress and modulated inflammation
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Extended Abstract

Introduction and State of Problem

Unfavorable changes in today’s lifestyle, including physical inactivity, high-fat and high-
carbohydrate diets, are associated with an increased prevalence of overweight and obesity. This
condition, in turn, is linked to the occurrence of various metabolic disorders such as
cardiovascular diseases, type 2 diabetes, hepatic steatosis, metabolic syndrome, inflammatory
diseases, and certain types of cancer. Generally, the body contains two types of adipose tissue:
white adipose tissue (WAT) and brown adipose tissue (BAT). The accumulation or excessive
expansion of WAT in visceral and intra-abdominal regions (omentumm and mesentery),
retroperitoneal area, and around gonads is associated with chronic low-grade inflammation. It is
believed that the expansion of visceral WAT plays a significant role in the onset or exacerbation
of chronic metabolic cardiovascular diseases. The use of indirect therapeutic interventions, such
as dietary modification and exercise, is considered as primary strategies for treating obesity and
its associated negative outcomes. Therefore, studying the effects of HIIT and ADF on
inflammatory and oxidative stress indices in visceral adipose tissue appears to be beneficial.
Accordingly, in this study, the impact of HIIT, ADF, and their combination on the levels of
TNF-a, IL-10, and MDA in the visceral fat of rats fed a high-fat and high-fructose diet (HFF)
was evaluated. The results of this research could provide new insights for the development of
prevention and management strategies for metabolic diseases.

Methodology

This study is a parallel-design experimental research. After approval of the research
methodology by the National Ethics Committee for Research (IR.UT.SPORT.REC.1403.021), a
total of 40 male Sprague Dawley rats, weighing 180 + 20 grams, were purchased from the Iran
Pasteur Institute. Initially, the subjects were randomly divided into five groups of eight rats
each: 1) control diet group (CON), 2) high-fat and high-fructose diet group (HFF), 3) high-fat
and high-fructose diet with high-intensity interval training (HFF+HIIT), 4) high-fat and high-
fructose diet with alternate-day fasting (HFF+ADF), and 5) high-fat and high-fructose diet with
both high-intensity interval training and alternate-day fasting (HFF+HIIT+ADF). Following
Vmax estimation, the HIIT groups engaged in treadmill running from week 5 to week 12.
During the intervention, the ADF groups had full access to water and food (ad libitum) every
other day and no access to food on alternate days. Samples were collected 48 hours after the last
training session. After data collection, the data were analyzed using SPSS version 26 at a
significance level of 0.05 (P < 0.05).

Results

The data analysis results indicated that the HFF diet significantly increased the body weight of
rats compared to the control diet (CON) (P = 0.001). Conversely, the application of HIIT, ADF,
and their combination (HIIT+ADF) significantly reduced the body weight of rats compared to
the HFF group (P = 0.001). Additionally, a significant difference was observed in body weight
between the HIIT group and the HIIT+ADF group (P = 0.044). Furthermore, the findings
showed that the HFF diet significantly elevated MDA levels in the visceral adipose tissue of rats
compared to the control diet (CON) (P = 0.001). In contrast, HIIT, ADF, and HIIT+ADF
significantly decreased MDA levels (P = 0.001). Additionally, HFF significantly increased the



protein expression of TNF-a in visceral adipose tissue compared to the control diet (CON) (P =
0.02). The results also demonstrated that HFF led to a significant increase in IL-10 protein
expression in visceral adipose tissue relative to the CON group (P = 0.007) (Figure 3).
Discussion and Conclusion

The sedentary lifestyle and consumption of HFF are directly associated with increased obesity
and fat mass, particularly increased visceral fat. The accumulation of visceral fat not only leads
to obesity but can also elevate inflammation and oxidative stress in adipose tissue. This study
aimed to evaluate the effects of HIIT and ADF on certain inflammatory and oxidative stress
indices (focusing on changes in tissue contents of MDA, TNF-q, and IL-10) in visceral fat of
rats fed with HFF. The main finding demonstrated that HFF significantly increased rat body
weight; in contrast, HIIT, ADF, and their combination (ADF+HIIT) significantly reduced body
weight. Additionally, HFF increased MDA levels in the visceral adipose tissue of rats.
Conversely, HIIT, ADF, and ADF+HIIT significantly decreased MDA levels. Moreover, HFF
significantly increased the protein expression of TNF-a in rat visceral adipose tissue; in
contrast, HIIT, ADF, and ADF+HIIT decreased TNF-a protein expression, although this
difference was not statistically significant (P > 0.05). Similarly, HFF led to an increase in IL-10
protein expression in visceral fat tissue, while HIIT, ADF, and ADF+HIT resulted in a
decrease, but again, these differences were not statistically significant (P > 0.05). This study
provides evidence that a HFF not only increases body weight but also elevates lipid
peroxidation (MDA) and low-grade chronic inflammation (TNF-a and IL-10). In contrast,
following HIIT, ADF, and especially their combination (HIIT+ADF) was associated with a
significant reduction in MDA. However, protein expression levels of TNF-a and IL-10 during
HFF were not significantly different. These findings suggest that although HIIT, ADF, and their
combination result in weight loss and reduced oxidative stress, they do not significantly
decrease low-grade chronic inflammation.
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