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Background and Objective: A high-fat diet leads to metabolic and cardiovascular
May 12, 2026

complications through inflammatory mechanisms. This study aimed to
investigate the effects of high-intensity interval training (HIIT) and semaglutide,
separately and in combination, on cardiac TNF-a and IL-6 levels in rats fed a high-
fat diet (HFD).

Materials and Methods: Thirty male C57BL /6] mice were randomly assigned to
five groups: normal diet, HFD, HFD + HIIT, HFD + semaglutide, and HFD + HIIT +
semaglutide. The interventions were applied over eight weeks, after which
cardiac tissue samples were collected. The expression levels of TNF-a and IL-6
were measured, and histological assessments were performed to evaluate
structural changes.

Results: The HFD group showed a significant increase in cardiac TNF-a and IL-6
levels compared to the control group. Both HIIT and semaglutide interventions
independently reduced these inflammatory markers (p<0/05). However, the
combined intervention group exhibited the most pronounced reduction in TNF-
a and IL-6, indicating a synergistic effect (p<0/05). Histological analyses
supported these findings, revealing improved cardiac structure, particularly in
the combined group.

Conclusion: The results suggest that integrating HIIT with semaglutide provides
Keywords: the most effective strategy for reducing cardiac inflammation induced by a high-
High-fat diet, TNF-a, IL- fat diet. These findings highlight the importance of exercise-based interventions
6, High-intensity Interval and introduce semaglutide as a promising cardioprotective agent with anti-
inflammatory properties. Future studies are recommended to investigate the

Training, Semaglutide
long-term effects of this combined approach in human models.
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Extended Abstract

1. Introduction

Obesity induced by a high-fat diet (HFD) is
a major contributor to cardiovascular
diseases through the promotion of chronic
low-grade inflammation (1,2). Adipose
tissue functions as an active endocrine
organ that secretes pro-inflammatory
cytokines such as tumor necrosis factor-
alpha (TNF-a) and interleukin-6 (IL-6),
which play key roles in myocardial
inflammation, cardiac remodeling, and the
progression of heart failure (2-4).
Persistent elevation of these cytokines
activates inflammatory signaling pathways
including NF-«B and MAPK, ultimately
leading to structural and functional
impairment of cardiac tissue (5,8). Regular
exercise is considered an effective non-
pharmacological strategy for reducing
cardiovascular risk (9,11). In recent years,
high-intensity interval training (HIIT) has
gained attention as a time-efficient
exercise modality capable of improving
metabolic health and reducing
inflammatory markers (12,16). In parallel,
semaglutide, a long-acting glucagon-like
peptide-1 receptor agonist (GLP-1RA), has
been shown to induce weight loss and
improve metabolic abnormalities, with
emerging evidence supporting its
cardioprotective and anti-inflammatory
properties (19,20). However, the potential
synergistic effects of HIIT combined with
semaglutide on cardiac inflammatory
markers remain insufficiently explored.
Therefore, the present study aimed to
investigate the individual and combined
effects of HIIT and semaglutide on cardiac
TNF-a and IL-6 levels in mice fed an HFD.

2. Methods

Thirty male C57BL /6] mice were randomly
assigned to five groups: normal diet (ND),
high-fat diet (HFD), HFD plus HIIT, HFD

plus semaglutide, and HFD plus combined
HIIT and semaglutide. Obesity was
induced using a diet providing 60% of total
calories from fat, while the control group
received a standard diet. The intervention
period lasted eight weeks. Semaglutide
was administered subcutaneously at a
dose of 40 pg/kg body weight every three
days throughout the intervention (22).
Control animals received saline injections.
HIIT was performed three times per week
on a treadmill. The training consisted of

ten 2-minute repeated high-intensity
running intervals performed at 80-90% of
Vmax, interspersed with 2-minute active
recovery periods at 40% of Vmax. Each
session started with a 5-minute warm-up
at 40% of Vmax and concluded with a 5-
minute cool-down (23). The protein levels
of TNF-a and IL-6 in cardiac tissue were
measured by Western blotting. Data were
analyzed using one-way ANOVA followed
by Tukey post-hoc tests, with statistical
significance set at p < 0.05.

3. Results

The results showed that eight weeks of
HFD consumption significantly increased
cardiac TNF-a and IL-6 levels compared
with the ND group (p < 0.001), confirming
the pro-inflammatory impact of diet-
induced obesity on cardiac tissue. Both
HIIT and semaglutide interventions
independently led to  significant
reductions in TNF-a and IL-6 compared
with the HFD group (p < 0.001).
Importantly, the combined HIIT and
semaglutide group demonstrated the
greatest reduction in cardiac
inflammatory markers. For TNF-a, the
combined intervention resulted in
significantly lower levels compared with
HIIT alone, indicating a synergistic anti-
inflammatory effect.
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4. Conclusion

In summary, the present study
demonstrates that an HFD induces
significant cardiac inflammation, as
reflected by elevated TNF-a and IL-6
levels. Both HIIT and semaglutide
independently attenuated these
inflammatory  responses, supporting
previous evidence regarding the anti-
inflammatory effects of HIIT (27, 28,34) and
the cardioprotective properties of
semaglutide  (35,40). However, the
combination of these two interventions
showed more favorable effects on cardiac
inflammatory markers. The synergistic
benefits of combining HIIT with
semaglutide may be attributed to
complementary mechanisms, including
improved mitochondrial function, reduced
oxidative stress, enhanced metabolic
regulation, and inhibition of pro-
inflammatory signaling pathways such as
NF-«kB  (26,30,36,41). These findings
emphasize the value of multidimensional
intervention strategies that integrate
exercise and pharmacological therapy for
managing obesity-related cardiac
inflammation. The combined application
of HIIT and semaglutide represents a
promising approach for reducing
cardiovascular risk associated with high-

fat diet-induced obesity. Further studies
are warranted to evaluate the long-term
effects of this combined strategy and its
translational =~ potential in  human
populations.
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