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Abstract

This study aimed to compare the effects of 12 weeks of high intensity interval training and
continuous training on SIRT3 and superoxide dismutase (SOD) activity in gastrocnemius
muscle of aged female Wistar rats. Fifteen female Wistar rats (age= 18-month, weight=
270-350 g) were selected and divided into 3 groups: High intensity interval training
(HIIT), continuous training (CT), and control. After determining rat’s VOamax, progressive
HIIT and CT protocols were designed with the intensity relating to 85-90% VOzmax and
65-70 % VO2max, respectively, and training duration in HIIT was approximately half of
CT. Forty-eight hours after the last training session, rats were sacrificed and their
gastrocnemius muscle samples were saved for further analysis. The results showed a
significant difference of SIRT3 between HIIT, CT, and control group (p=0.001)
(Control<CT<HIIT). However, there was no significant difference between HIIT and CT
(p=0.641). In addition, the results revealed a significant difference in SOD activity among
groups (p=0.031); however, the difference between CT and control was not statistically
significant (Control<CT<HIIT) (p=0.244). The findings showed that HIIT is more
effective than CT in terms of SIRT3 protein level and SOD activity, hence, it can be used
as a safe and time efficient training protocol.

Key Words: Training, Aging, Sirtuins, Free Radicals, Antioxidant Defense

1. Email: a.askarian@ut.ac.ir
2. Email: aagaeini@ut.ac.ir
3. Email: mrkordi@ut.ac.ir
4. Email: choobineh@ut.ac.ir

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



Askarian: The Comparison of Effects of a Period of High... 50

Extended Abstract

Background and Purpose

Aging is associated with decline in adaptation to stress leading to malfunctioning
of various body organs. Mitochondria are responsible for producing the majority
of cellular ATP(1). Moreover, they are involved in myriads of processes beyond
energy production, including apoptosis, calcium and redox regulation (2). Sirtuins
are NAD*-dependent protein deacetylase and regulate adaptive responses to a
variety of stresses, including calorie restriction, metabolic stress and exercise.
Sirtuin3 (SIRT3) is localized in the mitochondrial matrix, where it regulates the
acetylation levels of different enzymes and influences almost every major aspect
of mitochondrial biology. Recent studies have shown that Sirt3 plays a key role
in mitochondrial ROS homeostasis. Sirt3 regulates ROS production by directly
binding and deacetylating mitochondrial complex I and Il (3, 4). Sirt3 also
regulates ROS clearance via changes in the acetylation level of SOD2 -a major
mitochondrial antioxidant enzyme. Thus, the aim of this study was to compare 12
weeks of high intensity interval training and continuous training on SIRT3 and
superoxide dismutase (SOD) activity in gastrocnemius muscle of aged female
Wistar rats.

Materials and Methods

All animal procedures were conducted in accordance with ethical guidelines
approved by university of Tehran (IR.UT.SPORT.REC.1397.021). Female Wistar
rats (n=36, 18 months) were obtained from Bagiatallah university of medical
sciences (Tehran, Iran). Animals were housed in three cages and water and food
were ad libitum. Animals were kept in 12/12 light-dark cycle at 25°¢15. Female
Wistar rats (age= 18-month, weight= 270-350 g) were selected and divided into
three groups; high intensity interval training (HIIT), continuous training (CT), and
control. Rats were familiarized to treadmill within a week. Maximum aerobic
capacity was determined after a ramp protocol. Briefly, after five minutes of warm
up at 10m/min on an inclined (10°) eight-lane motorized treadmill, speed
increased 2m/2min until exhaustion. The last stage was considered as individual
maximum speed used for the calculation of aerobic capacity (VO2max). After
determining rat’s VO2max based on the ramp protocol (5), progressive HIIT and
CT protocols were designed with the intensity corresponding to 85-90% VO2zmax
and 65-70 % VO.max, respectively, and HIIT lasted approximately half as long as
CT. Three training sessions were held in each week for 12 weeks. The work:rest
ratio in HIT corresponded to 1:1. During intervention, weight and aerobic
capacity of rats were measured every four weeks. 48 hours after the last training
session, rats were sacrificed and their gastrocnemius muscle samples were saved
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for further analysis. SIRT3 protein level was determined using standard Western-
blot protocol and the activity of SOD was measured using ELISA commercial Kit.
One-way analysis of variance was used to analyze data.

Findings

This study showed a significant difference of SIRT3 between HIIT, CT, and
control group (p=0.001) (Control<CT<HIIT). However, there was no significant
difference between HIIT and CT (p=0.641). In addition, the results revealed a
significant difference in SOD activity among groups (p=0.031), however, the
difference between CT and control was not statistically significant
(Control<CT<HIIT) (p=0.244). Aerobic capacity of HIIT and CT was
significantly higher than control group. However, there was no significant
difference between HIIT and CT (p <005). On the other hand, the weight of HIIT
and CT groups was significantly higher than control group. However, no
significant difference was observed between HIIT and CT groups.

Conclusion

During this study, each HIIT training session lasted half as long as the continuous
training. This study’s findings showed that HIIT is more effective than CT in
terms of SIRT3 protein level and SOD activity. On the other hand, no difference
was observed between aerobic capacity and weight of aged rats regarding the type
of training. Therefore, we can say that HIIT can be used as an effective and time
efficient training protocol.
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