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Introduction and Purpose: Non-alcoholic fatty liver disease (NAFLD) results from
excessive triglyceride accumulation in the liver. NAFLD leads to inflammation and
oxidative stress in the body. It appears that oxidative stress disrupts Sirtuin 6 (SIRT6)
expression and accelerates telomere attrition. Therefore, the present study aims to
investigate the effects of eight weeks of high-intensity interval training (HIIT) and
purslane supplementation on SIRT6 levels and insulin resistance in rats with
NAFLD.

Materials and methods: Twenty-five male Wistar rats, six weeks old, weighing
between 160 and 185 grams, were randomly selected. To induce NAFLD, the rats
were fed a high-fat diet for 12 weeks. They were then divided into five groups:
healthy control, NAFLD control, exercise, purslane supplement, and exercise +
purslane supplement. Purslane supplementation was administered to the relevant
groups at a dose of 400 mg/kg based on body weight. The HIIT protocol lasted for
eight weeks, five days per week, with seven one-minute repetitions at 90% of
maximal speed, interspersed with two-minute active recovery periods at 20% of
maximal speed. SIRT6 levels were measured using the Western blot method. Data
were analyzed using one-way ANOVA and Tukey’s post-hoc test at a significance
level of P<0.05.

Results: Insulin resistance was significantly higher in the NAFLD control group
compared to the healthy control group. This indicator was significantly lower in the
exercise, purslane supplement, and exercise + purslane supplement groups compared
to the NAFLD control group. Additionally, SIRT6 protein levels were significantly
lower in the NAFLD control group compared to the healthy control group. However,
SIRT6 levels were significantly higher in the exercise, purslane supplement, and
exercise + purslane supplement groups than in the NAFLD control group (P<0.05).
Discussion and Conclusion: It appears that the combination of high-intensity
interval training and purslane supplementation may serve as an adjunct therapy for
individuals with non-alcoholic fatty liver disease.

Key Words: High-intensity interval training, Purslane supplement, Sirtuin 6,
Insulin resistance, Non-alcoholic fatty liver disease.
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Extended Abstract

1. Introduction and Purpose

Non-alcoholic fatty liver disease (NAFLD) is
becoming the most common chronic liver disease
worldwide and the leading cause of liver cancer, liver
transplantation, and fatal liver diseases.Recently,
NAFLD has been attributed to a multifactorial process
that includes lipotoxicity, chronic inflammation,
oxidative stress, and mitochondrial dysfunction.
Obesity, insulin resistance, and dyslipidemia are
recognized as risk factors for NAFLD. Sirtuins are a
group of NAD+-dependent protein deacetylases that
play a role in regulating energy metabolism, stress
responses, cell survival, and longevity. Sirtuin 6
(SIRT®) is a histone deacetylase that maintains lipid
homeostasis mainly in a chromatin-dependent manner.
SIRT6 suppresses free fatty acid and triglyceride
synthesis, promotes fatty acid oxidation, regulates new
cardiolipin biosynthesis, keeps LDL and cholesterol
levels low, and suppresses gluconeogenesis. Studies
have shown that increased physical activity reduces fat
levels in the liver by decreasing lipogenesis and
significantly lowering serum aminotransferase levels.
In addition to reducing the expression of enzymes that
limit the rate of fatty acid production in the liver and
fatty acid synthetase, purslane extract can inhibit fat
peroxidation due to its antioxidant properties.
Therefore, intense interval training, in conjunction
with caraway herbal supplements, may provide a new
therapeutic strategy for people with NAFLD.
Considering the limitations of existing studies,
particularly concerning SIRT6, we investigate the
effects of high-intensity interval training (HIIT) and
purslane supplementation on SIRTG6 levels and insulin
resistance in rats with NAFLD.

2. Materials and Methods

Twenty-five male Wistar rats, aged six weeks and
weighing 160-185 grams, were purchased from
Bojnord University of Medical Sciences. They were
housed for 20 weeks under controlled conditions
regarding light, temperature, and humidity. The rats
were fed a high-fat diet for 12 weeks. To confirm the
presence of fatty liver disease, liver enzyme levels
were tested, and an increase in these enzymes was
used as a criterion for inclusion in the study. The rats
were then randomly divided into five groups: 1)
healthy control, 2) fatty liver control, 3) exercise, 4)
purslane supplement, and 5) exercise + purslane
supplement. The rats in the training group exercised
five days a week with two rest days in between and on
weekends for eight weeks. Purslane plant powder was
administered via gavage to the respective groups at a

dose of 400 mg per kg based on the rats' weight. Forty-
eight hours after the last training session, the rats were
anesthetized using an intraperitoneal injection of
ketamine (60-80 mg/kg body weight) and xylazine (8
mg/kg body weight). A slit was then made in their
abdomen, and liver tissue was isolated in less than one
minute. Hepatic SIRT6 levels were measured using
the western blot method.

3. Results

Insulin resistance in the fatty liver control group was
significantly higher than in the healthy control group.
The levels of this index in the exercise group, purslane
supplement group, and the exercise + purslane
supplement group were significantly lower than in the
fatty liver control group. Additionally, the level of
sirtuin 6 protein in the fatty liver control group was
significantly lower than in the healthy control group.
The levels of this index in the exercise group, purslane
supplement group, and exercise + purslane
supplement group were significantly higher than in the
fatty liver control group (P<0.05). Regarding sirtuin 6
and insulin resistance, no significant differences were
observed among the healthy control group, exercise
group, purslane supplement group, and exercise +
purslane supplement group (P>0.05).

4. Conclusions

The results of the present study demonstrate the
positive effects of intense intermittent exercise and
purslane extract on SIRT6 levels and insulin resistance
in rats with NAFLD. Therefore, it appears that these
exercises, either alone or in combination with the
consumption of purslane extract, can help prevent the
progression of the disease and reduce its
complications.
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