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Abstract

Aging is associated with increased in systemic inflammation and fibrosis in heart tissue. Both regular
exercise and hawthorn plant are known to modulate these conditions effectively. This study aimed to
investigate the impact of high-intensity interval training (HIIT) combined with hawthorn extract
consumption on cardiac fibrosis and inflammatory markers in the heart tissue of elderly rats. In an
experimental study,36 elderly male rats aged 21+2 months were prepared and randomly divided into
four equal groups. The exercise intervention consisted of five HIIT training sessions per week,
coupled with administration of 100 mg/kg hawthorn extract via gavage for eight weeks. Samples were
collected at the end of the intervention period to measure TNF-a, IL-1p levels,sand the extent of
fibrosis in heart tissue. Data analysis was conducted using analysis of variance (ANOVA), Bonferroni
post hoc test, and Image J software. The findings showed that there was a significant decrease in the
tissue concentrations of IL13,TNFa and the amount of fibrosis among the research groups. Both
research interventions (high-intensity interval training and hawthorn extract consumption) led to a
significant decrease in the tissue concentration of TNFa and IL1B in comparison with the control
group. Additionally, the exercise combined with hawthorn extract group exhibited the most
pronounced reduction in the amount of fibrosis. However, according to the Bonferroni test results,
there was a significant difference between the exercise+extract group compared to both the exercise-
only group and the extract-only group in reducing fibrosis. This suggests that combining HIIT training
with hawthorn consumption has a stronger effect on reducing inflammation and fibrosis in elderly
rats.
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Extended Abstract

Background and Purpose

Aging is indeed a complex process that impacts tissue and cellular functions, elevating susceptibility
to various diseases including neurodegenerative, cardiovascular, metabolic, musculoskeletal, and
immune-related conditions. While advancements in modern medicine have enhanced human health
and lifespan, chronic illnesses now pose significant challenges, leading to disability and mortality
among older individuals. Contemporary research on aging strives to elucidate how both internal and
external factors influence the aging process (1). Aging indeed contributes to degenerative pathologies
that can impair tissue and cellular functions. In the context of heart health, aging is a significant factor
in the development of fibrotic heart diseases. Age-related processes such as cellular senescence,
elevated levels of pro-inflammatory cytokines like IL-1p and TNF-a, dysfunctional autophagy, and[
mitochondrial impairment are interconnected biological mechanisms. These processes collectively
reduce the regenerative capacity of the aging heart and contribute to the development of cardiac
fibrosis (2). Recent studies have indeed highlighted the potential benefits of reducing pro-
inflammatory cytokine levels in mitigating fibrosis in heart tissue (3, 4). Therefore, the aim of this
study was to investigate how high-intensity interval training (HII'T) combined with hawthorn extract
consumption affects cardiac fibrosis and inflammatory markers in heart tissue of elderly rats.

Materials and Methods

36 elderly male rats aged 21 + 2 months were prepared and divided into four groups (9 rats in each
group): Extract of hawthorn and training, training, extract of hawthorn and control. At the beginning,
all rats underwent a one-week acclimatization period to run on a treadmill designed for rats. During
the first week of training, rats were individually placed into a treadmill lane at a 0° incline for a total
of 10 min. The exercise protocol included five sessions of HIIT training per week.. Each HIIT
training session included 4 minutes of low-speed running at 15 m/min (45-55% VO2max), followed
by 1 minute of high-speed running at 25 m/min (90-95% VO2max) for 9 repetitions, and a cool-down
period at a constant speed of 10 m/min for 1 minute (5). Hawthorn extract, administered at a dose of
100 mg/kg, was given via gavage for eight weeks (6). Rats were anesthetized 24 hours after the last
training session following a 12-hour fast. Anesthesia was induced by intraperitoneal injection of
ketamine (50-30 mg/kg) and xylazine (3-5 mg/kg). The heart muscle tissue was quickly dissected and
weighed using a digital scale. After dissection, the findings were immediately transferred to liquid
nitrogen and subsequently stored in a freezer at -80°C until further analysis in the laboratory. The
levels of TNFa and IL1f in heart tissue were measured using the ELISA method. Additionally, the
amount of fibrosis in heart tissue was assessed using Masson's trichrome staining method.The Data
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were analyzed using Shapiro-Wilk tests, followed by one-way analysis of variance. Post hoc
comparisons were conducted using the Bonferroni test, with significance set at p < 0.05.

Results

The findings showed a significant decrease in the tissue concentrations of IL1p3,TNFa., as well as the
amount of fibrosis between the research groups. Both research interventions led to a significant
decrease in the tissue concentration of TNFa (P=0/001) and IL1f (P=0/001), as well as the extent of
fibrosis (P=0/001) compared tothe control group. Additionally, the exercise+extract group exhibited
the greatest reduction in the amount of fibrosis (P = 0.001). However, the results of the Bonferroni
test showed a significant difference between the exercise+extract group in comparison with the
exercise group (P=0/020) and the extract group (P=0/032) in reducing the amount of fibrosis.
Conclusion

The results indicated that hawthorn supplementation combined with HIT training resulted in a
significant reduction in inflammatory markers, including IL-1p and TNFa, as well as in the amount
of fibrosis in the heart tissue of rats.It was also observed that both hawthorn extract and HIIT exercise
individually can modulate the expression levels of inflammatory markers and reduce the amount of
fibrosis in the heart tissue of aged rats. Furthermore, combining exercise with hawthorn extract
resulted in more pronounced modulating effects in aged rats.

The Article Message

The results of this study demonstrated that HIIT training and hawthorn extract administration reduced
pro-inflammatory factors (TNFa and IL1 levels) and potentially decreased cardiac fibrosis in aged
rats. If these positive effects translate to human subjects, HIIT training and hawthorn extract could
serve as effective non-pharmacological interventions to mitigate aging-related complications.
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Figure 1- Comparison between the mean concentration of IL1B between groups. * There is a significant

difference at the P < 0.05 level. ** There is a significant difference at the P < 0.01 level. C, control
group; T, training group; E, extract group; TE, exercise group and extract
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Figure 2- Comparison between the mean concentration of TNFa between groups. * There is a
significant difference at the P < 0.05 level. ** There is a significant difference at the level of P < 0.01. C,
control group; T, training group; E, extract group; TE, exercise group and extract
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difference at the P < 0.05 level. ** There is a significant difference at the level of P <0.01. C, control
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3. Acyl-CoA Dehydrogenase Very Long Chain
4. Renin—Angiotensin System

5. Angiotensin 11
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