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Extended Abstract

Background and Purpose

The liver is a vital organ with essential roles in metabolism, energy storage, and detoxification.
Oxidative stress and inflammation are critical factors that can severely compromise liver health.
Oxidative stress occurs when the production of reactive oxygen species (ROS) exceeds the body's
capacity to neutralize them with its antioxidant defenses. This imbalance can activate various
transcription factors, which in turn regulate the expression of genes involved in inflammatory
pathways. Inflammatory markers, which are part of the body's response to injury and infection,
are closely linked to liver tissue damage.Key genes involved in these processes include HMOX1
(heme oxygenase 1), NFE2L2 (nuclear factor erythroid 2—related factor 2, or Nrf2), and NOS2
(inducible nitric oxide synthase). HMOX1 is a protective enzyme that counteracts oxidative
damage and helps control inflammation. NFE2L2 is a master regulator of the antioxidant response
and also helps reduce inflammation. The expression of NOS2 is induced by inflammatory stimuli
like cytokines and microbial products, leading to nitric oxide production during inflammation.
The dysregulated expression of these genes is a common feature of liver diseases, highlighting
their role in pathogenesis and progression.High-fat diets (HFD) are known to exacerbate oxidative
stress and activate inflammatory pathways, contributing to conditions such as non-alcoholic fatty
liver disease (NAFLD), fibrosis, cirrhosis, hepatocellular carcinoma, diabetes, and cardiovascular
disorders, although the precise mechanisms are not fully understood. Conversely, high-intensity
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interval training (HIIT) has gained recognition for its cardiovascular and metabolic benefits,
including the ability to reduce oxidative stress by improving oxygen consumption and enhancing
antioxidant defenses.This study investigates the combined effects of HIIT and a high-fat diet on
hepatic oxidative stress and the expression of inflammatory genes in C57BL/6J mice.

Materials and Methods

Of course. Here is the native and polished version of your text:Forty male C57BL/6 mice
(approximately one month old, weighing 14 + 1 g) were housed under controlled conditions,
including a 12-hour light/dark cycle, 50-60% humidity, and a temperature of 24°C, with free
access to food and water. The mice were randomly divided into four experimental groups for a
10-week period: 1) normal diet (50% carbohydrate, 30% protein, 20% fat) without exercise; 2)
normal diet with HIIT; 3) high-fat diet (60% fat, 20% protein, 20% carbohydrate) without
exercise; and 4) high-fat diet combined with HIIT.The HIIT protocol was performed on a
treadmill. Following a one-week acclimation period with incremental speeds, the formal training
began. The protocol consisted of five 40-minute sessions per week, each including a 3-minute
warm-up, 35 minutes of interval running, and a 2-minute cooldown. The training intensity started
at 15 m/min and was increased by 2 m/min every two weeks, reaching a final speed of 23 m/min
in the last week.To evaluate molecular outcomes, mRNA expression levels of the HMOX1,
NFE2L2, and NOS2 genes were gquantified using real-time PCR, while NOS2 protein expression
was analyzed by Western blotting. All data were analyzed using ANOVA, with a significance
threshold of P < 0.05.

Results
After 10 weeks, mice fed a high-fat diet demonstrated significant metabolic and hepatic

alterations compared to those on a normal diet. We observed pronounced increases in fasting
blood glucose (73.34%, P=0.0001), liver weight (22.67%, P=0.0001), and liver enzymes, with
AST rising by 101% and ALT by 58.46% (P=0.0001 for both).At the molecular level, the high-
fat diet markedly upregulated hepatic gene expression of HMOX1 and NOS2 by 173.62%
(P=0.0001) and 125.30% (P=0.0003), respectively. Conversely, NFE2L2 gene expression was
significantly suppressed, decreasing by 50.52% (P=0.0008). This change was consistent with a
130.52% increase in NOS2 protein expression (P=0.0002).The addition of exercise to the high-
fat diet regimen elicited a significant restorative effect. Compared to the sedentary high-fat diet
group, the exercise group showed increased expression of NFE2L.2 (21.66%, P=0.0008), HMOX1
(7.63%, P=0.0001), and the NOS2 gene (13.90%, P=0.0003), along with a 12.32% rise in NOS2
protein levels (P=0.0002).

Conclusion
High-intensity interval training (HI1T) demonstrates a capacity to mitigate hepatic oxidative stress

and inflammation, independent of weight loss. The underlying mechanisms involve HIIT's role
in enhancing hepatic lipid and carbohydrate metabolism, which reduces fat accumulation and
improves insulin sensitivity. Furthermore, HIIT suppresses hepatic lipogenesis and adipose tissue
lipolysis, while modulating key signaling pathways such as TLR4/NF-«kB, leading to decreased
production of pro-inflammatory cytokines like TNF-a and IL-6. These collective actions reduce
inflammatory cytokine production and limit hepatocyte necrosis, thereby promoting overall liver
health. As a result, integrating HIIT with a balanced diet presents a promising non-

Sport Physiology, Volume 17, No 67, 2025



49 Sabet et al.

pharmacological strategy to counter high-fat diet-induced hepatic dysfunction. These findings
highlight the essential synergy between nutrition and physical activity in preventing chronic
diseases and point toward valuable directions for future research.

Key Words: High-Intensity Interval Training, High-Fat Diet, Oxidative Stress, Inflammatory
Markers

Article Message

A high-fat diet promotes hepatic oxidative stress and inflammation, leading to tissue damage and
functional impairment. High-intensity interval training (HIIT) represents an effective strategy to
counteract these adverse effects.
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