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Aim: This study aimed to investigate the effect of high-intensity interval . . P
L . ) . Sciences, Bojnourd Branch,
training (HIIT) and ginger supplementation on the gene expression of ) . )
PARP-1 and SIRT1 in male rats with nonalcoholic fatty liver disease. Islamic  Azad University,

Bojnourd, Iran.
Method: Twenty-five adults male Wistar rats, six weeks old and weighing

160+£25 grams, were randomly selected and fed a high-fat diet for 12

weeks to induce nonalcoholic fatty liver disease. The rats were then .

divided into five groups: healthy control, fatty liver control, exercise, >4 Corresponding author:
ginger supplementation, and exercise + ginger supplementation. After
confirmation of nonalcoholic fatty liver disease, ginger supplementation
was administered daily and intense interval training was administered to
the relevant groups for 8 weeks, 5 sessions per week. Real Time-PCR was
used to measure PARP-1 and SIRT1 gene expression. One-way analysis
of variance and Tukey's post hoc test were used to determine the
difference between groups at a significance level of p<0.05.
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Results: The expression of the PARP-1 gene in the exercise, ginger

supplement, and exercise and ginger supplement groups was

significantly reduced compared to the fatty liver control group (P=0.001).

The expression of this gene in the fatty liver control group was also

significantly increased compared to the healthy control group (P=0.001).

The expression of the SIRT1 gene was also significantly increased

compared to the fatty liver control group in the exercise, ginger ISSN: 2980-8960
supplement, and exercise and ginger supplement groups (P=0.001). The
expression of this gene in the fatty liver control group was also
significantly reduced compared to the healthy control group (P=0.001).
No significant difference was observed between the experimental groups
(P>0.05).

All rights of this article are
reserved for authors.

Conclusion: High-intensity interval training combined with ginger
supplementation resulted in decreased PARP-1 and increased SIRT1 in
male rats with nonalcoholic fatty liver disease. These changes appear to
be effective in improving the severity of the disease.
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Extended abstract

Problem Statement and Research Significance

Non-alcoholic fatty liver disease (NAFLD) is a common hepatic disorder characterized by excessive fat
accumulation in the liver and is associated with a spectrum of metabolic and cardiovascular complications,
posing a significant health burden. Primary management focuses on lifestyle modification. On the other hand,
molecular pathways such as PARP-1 and SIRT1 play crucial roles in lipid metabolism, oxidative stress, and
inflammation, which are central to NAFLD pathogenesis. While high-intensity interval training (HIIT) and
ginger supplementation have shown potential benefits in improving metabolic parameters related to NAFLD,
their combined effect on key regulatory genes like PARP-1 and SIRT1 remains unclear. Therefore, this study
aims to investigate the impact of HIIT combined with ginger supplementation on the expression of PARP-1 and
SIRT1 genes in a rat model of NAFLD, to elucidate potential synergistic therapeutic mechanisms.

Methodology Overview (Research Methods, Study Population, Instruments)

This experimental study utilized 25 male Wistar rats (160+25g). After one week of acclimation, five rats were
assigned to a healthy control group on a standard diet. To induce NAFLD, the remaining rats were fed a high-fat
diet (60% fat) for 12 weeks. Confirmation of NAFLD was based on elevated liver enzymes. The diseased rats
were then randomly divided into four groups (n=5 each): 1) NAFLD control, 2) Exercise (EX), 3) Ginger

supplement (GIN), and 4) EX+GIN. All groups remained on the high-fat diet.

The EX and EX+GIN groups performed an 8-week HIT protocol (5 days/week) on a treadmill. The protocol
involved a graded intensity increase from 75% to 90% of maximal running speed, with sessions including
warm-up, intervals (e.g., 1-minute runs at 30-38 m/min), active recovery, and cool-down. The GIN and
EX+GIN groups received a daily oral dose of 100 mg/kg hydroalcoholic ginger extract. All procedures followed
ethical guidelines (Code: IR.IAU.BOJNOURD.REC.1404.013). 48 hours after the final intervention and
following a 12-14 hour fast, animals were anesthetized. Blood samples were collected to measure ALT, AST,
glucose, and insulin (for HOMA-IR calculation). Liver tissue was immediately frozen in liquid nitrogen for gene
expression analysis. Total RNA was extracted, cDNA synthesized, and real-time PCR was performed using
SYBR Green to quantify the expression of PARP-1 and SIRT1 genes, with B-actin as the reference gene. Data
were analyzed using one-way ANOVA and Tukey's post-hoc test in SPSS 27, with a significance level of
p<0.05.

Key Findings and Results Analysis

The results of this study indicated that PARP-1 gene expression was significantly increased and SIRT1 gene
expression was significantly decreased in the NAFLD control group. Eight weeks of intervention with high-
intensity interval training (HIIT) and ginger supplementation, both individually and in combination, led to a
significant decrease in PARP-1 expression and a significant increase in SIRT1 expression in rats with non-
alcoholic fatty liver disease. Although the exercise group showed the greatest effect, no statistically significant
difference was observed among the impacts of the three intervention methods (exercise, ginger, and their
combination) on the regulation of these genes. These findings suggest that both interventions can modify
molecular pathways related to oxidative stress and metabolism toward improving the condition of fatty liver

disease.
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Table 1. Description (Mean + Standard Deviation) of Weight Indices in the Study Groups

Week 8 Weight Week 12 Weight (g) (NAFLD Final Weight (g) (After 8 weeks of

Group . . .
(9) Induction) intervention)
Healthy Control 206.68 £ 5.07 235.86 + 10.67 276.78 £18.35
NAFLD Control 207.50 £6.23 265.42 +16.29 309.48 + 21.85
Exercise (HIIT) 209.38 £5.76 257.20 + 10.05 268.32 £17.41
Ginger 209.58 + 6.64 266.40 + 15.18 284.16 +14.22

Supplement

Exercise + Ginger 208.54 £4.29 259.36 + 13.93 27748 £12.24

Innovation and Practical Implications

The title, "The effect of high-intensity interval training and ginger supplementation on poly ADP-ribose
polymerase 1 (PARP-1) and sirtuin 1 (SIRT1) gene expression in male rats with nonalcoholic fatty liver
disease,” demonstrates significant scientific innovation and creativity. Its primary novelty lies in the synergistic
investigation of a structured exercise regimen (HIIT) with a natural nutraceutical (ginger) to modulate two
pivotal, counteracting molecular pathways—PARP-1 and SIRT1—central to NAFLD pathology. This approach
creatively bridges lifestyle intervention with molecular pharmacology, moving beyond studying these factors in
isolation. By targeting both the pro-inflammatory, energy-depleting PARP-1 and the protective, metabolic-
regulating SIRT1, the research proposes a dual-pathway reprogramming strategy to correct the core cellular
dysfunction in fatty liver disease. Furthermore, exploring ginger's bioactive compounds as potential exercise
mimetics or adjuvants introduces a novel, accessible, and non-pharmacological dimension to metabolic therapy.
The study design, which compares independent and combined effects, is methodologically creative, aiming to
elucidate potential additive or synergistic benefits. Ultimately, this work innovatively shifts the paradigm from
single-target drug discovery to a holistic, combinatory therapeutic strategy for a complex metabolic disorder.
Conclusions and Recommendations

The present study aimed to investigate the effects of high-intensity interval training (HIIT) and ginger
supplementation on the expression of PARP-1 and SIRT1 genes in male rats with NAFLD. The results
demonstrated that HIIT, ginger supplementation, and their combination significantly decreased the elevated
expression of the detrimental PARP-1 gene and significantly increased the suppressed expression of the
beneficial SIRT1 gene compared to the NAFLD control group. This effect is mechanistically supported by the
established role of PARP-1 inhibition in boosting cellular NAD+ levels, which subsequently activates SIRT1,
enhancing mitochondrial function and oxidative metabolism. While the exercise intervention alone showed the
most pronounced effect, the findings collectively suggest that both HIIT and ginger can effectively modulate
this critical molecular axis. The study concludes that HIIT, particularly when combined with ginger
supplementation, can be considered an effective complementary and alternative therapeutic strategy for
improving the molecular pathophysiology of NAFLD by downregulating PARP-1 and upregulating SIRTL.

However, further research is warranted to confirm these mechanisms and optimize the intervention protocol.
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