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Abstract

Aim: Consumption of high-calorie, high-salt diets is one of the main factors in
production of free radicals and consequent oxidative stress in cardiac tissue. The aim
of the present study was to evaluate the effect of an eight-week sprint interval training
(SIT) on oxidative/antioxidative status of cardiac tissue in male Wistar rats on a high-
calorie, high-salt diet. Methods: It was an experimental study in which 32 male
Wistar rats were randomly divided into four equal groups: normal diet group (ND),
normal diet and exercise (ND/SIT), high-calorie high salt diet group (HCL/HS), and
high-calorie high salt diet + exercise group (HCL/HS + SIT). The sprint interval
training was performed for eight weeks, three times per week, and 4-9 reps per
session. Forty-eight hours after the last training session, rats were sacrificed and the
cardiac tissue removed and used for superoxide dismutase (SOD), glutathione
peroxidase (GPX) activity, as well as total antioxidant capacity (TAC), and
malondialdehyde (MDA) levels assessment. Results: Findings showed that eight
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Extended abstract

Background

Consuming high-calorie, high-salt diets is fairly common nowadays and can lead to various health conditions (1). High
amounts of salt in a high-calorie high-salt diets diet stimulate the production of reactive oxygen species (ROS) in various
organs, including the heart, which may lead to oxidative stress. This in turn may lead to the onset and progression of
various cardiac conditions (2). It is believed that consumption of high-calorie high-salt diets and related oxidative stress
is a significant mechanism in the development of various cardiac dysfunctions including left ventricle pathological
hypertrophy, impaired contractile function, impaired energy metabolism, and heart failure (3). Malondialdehyde (MDA)
is the most common measure of lipid peroxidation which reflects the activity of free radicals or oxidants (4). On the other
hand, antioxidants are biomolecules that neutralize ROS and alleviate the damage caused by free radicals. Superoxide
dismutase (SOD) is the first line of defense against oxidative stress and superoxide radicals (5) and Glutathione peroxidase
(GPX) is the last enzyme that participates in antioxidant reactions. Total antioxidant capacity (TAC) includes both
enzymatic and non-enzymatic antioxidants and reflects the total capacity of the tissue in neutralizing free radicals (6).
Exercise is one of the lifestyle factors which is believed to strengthen the antioxidant defense system and reduce oxidative
stress (7). Sprint interval training (SIT) is a subtype of high-intensity interval training that has been shown to induce
beneficial metabolic and cardiorespiratory adaptations (8) . Lack of time is the main obstacle to participating in exercise,

and the time-efficient aspect of SIT training is believed to have significant implications for attendance and adherence to
exercise programs(9). Recently, SIT training with repetitions of less than 30 seconds has received great interest, as it has
been shown to induce similar cardiorespiratory and metabolic adaptation and may be a suitable alternative to endurance,
traditional high-intensity interval training protocols (10). But less is known about the effect of SIT on
oxidative/antioxidative status in various tissue organs, especially in those under a high-calorie high-salt diet. So, the aim
of the present study was to investigate the effects of an eight-week SIT on cardiac oxidative/ antioxidative status in rats
under a high-calorie, high-salt diet.

Methodology
This is an experimental study in which 32 male Wistar rats (130-150 grams) were obtained from Bagiyatallah University

of Medical Sciences. Rats were housed in the Animal laboratory of Shahed University in separate cages made of
transparent polyethylene, at an ambient temperature of ~23°C, humidity between 45 and 50%, and in a 12:12 h light-dark
cycle and with ad libitum access to food and water. After environment adaptation and reaching the target weight (260-
300 grams) they were divided into the following four groups:

* Group 1: control with normal diet (ND)

* Group 2: control with a high-calorie high-salt diet (HCL/HS)

* Group 3: SIT with a high-calorie high-salt diet (HCL/HS+SIT)

* Group 4: SIT with a normal diet (ND/SIT)

Maximal running speed (MRT) measurement: Rats in ND/SIT and HCHS+SIT underwent maximal running test after
treadmill familiarization and the data were used for calibrating the exercise intensity. In summary, the test starts with an
initial speed of 10 m/min, which increases every 3 min, 3 m/min, until the maximum running speed was reached. The test

was terminated when the rats were exhausted and remained at the end of the mat on the shock grid for 5s (11).

Exercise training protocol: The training proceeded with two weeks of general (continuous running on a treadmill with
low intensity) and specialized familiarization (interval running with low to moderate intensity). The SIT protocol
consisted of 4 and 9 reps of 10 seconds sprints on the treadmill with 60 seconds of active recovery between intervals, 3
sessions per week for 8 weeks.

Assessments: Forty-eight hours after the last exercise session, after overnight fasting rats were anesthetized with ether
and the heart was cut-removed and the left ventricles separated and used for biochemical assessment. First, the left
ventricle of the heart tissue was homogenized in phosphate buffer saline and centrifuged. Then, the supernatant solution
was separated and used to assess the level of the MDA and TAC and the activities of the SOD, and GPX enzymes. The
assessments were conducted according to the instructions of the kits (ZellBio GmbH, Germany).
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Statistical methods: Data are presented as mean + standard deviation (SD). The Shapiro-Wilk test was used to test the
normality. The one-way analysis of variance and Tukey's post hoc tests were used for between-group comparisons.
Statistical analysis was conducted using IBM SPSS Statistics 24 (IBM) and a p<0.05 was used as the cutoff for defining
statistical significance.

Results:

Findings showed that eight weeks of SIT significantly increased the activity of SOD and GPX enzymes in the
HCL/HS+SIT group compared to the HCL/HS group (p<0.05). It also significantly reduced the MDA levels in cardiac
tissue compared to the HCL/HS group (P=0.001). However, there were no significant changes in TAC levels after eight
weeks of SIT training in the HCL/HS+SIT group (P=0.148).

Discussion and conclusion:
Consuming a high-calorie high-salt diet caused a significant increase in MDA levels, and eight weeks of SIT training

significantly reduced the MDA levels in the cardiac tissue of rats under a high-calorie high-salt diet. Also, exercise
prevented the reduction of SOD and GPX enzyme activity caused by a high-calorie, high-salt diet. However, eight weeks
of SIT training did not significantly increase cardiac TAC after the reduction induced by consuming a high-calorie high-
salt diet, But SIT training could cause a significant increase in TAC in rats that had a normal diet.

Conclusion:

In conclusion, it seems that SIT with short repetitions (10 seconds) may have positive effects on the antioxidant defense
system, and reduce the high-calorie high-salt diet-induced oxidative stress and probably consequent harmful effects on
cardiac tissue.

Article message

Based on the findings of the present study SIT with short intervals as short as 10 seconds may have beneficial effects on
cardiac oxidative/antioxidative status in subjects under a high-calorie high-salt diet.
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