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PRAS40 is expressed in all types of body tissues and is present in the muscle
growth pathway and has multiple phosphorylation sites. Studies have shown
that PRAS40 plays a role in regulating cell growth. The aim of this study was
to evaluate the effect of six weeks of resistance training and whey protein
supplementation on PRAS40 and biceps hypertrophy in male Wistar rats
Method:This developmental experimental study was carried out in 1402 year.
23 eight-week-old male Wistar rats (250 grams) were randomly divided into
three groups: resistance training, resistance training+ supplement, and
control. After two weeks of orientation, the training groups completed six
weeks of resistance training, climbing the ladder five days a week. The
training +supplement group received whey protein (2.05 g/kg dose) through
gavage. 48 hours after the last training, a blood sample was taken and the
gastrocnemius muscle was removed, frizzed, and saved to evaluate the
expression of the PRAS40 gene.

Findings: Six weeks of resistance training with whey supplement caused a
significant decrease in PRAS40 gene expression and an increase in body and
muscle weight in the exercise and supplement + exercise groups.

Conclusion: The resistance training protocol along with her supplement can
lead to muscle hypertrophy and activate the anabolic pathways in the muscle
through the suppression of the PRAS40 pathway.
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Extended Abstract

Background and Purpose: Skeletal muscle is a mobile organ and spends most of its
energy at rest. Therefore, beyond the obvious role of skeletal muscle in movement and
mobility, its maintenance is very important for metabolic health(1). Muscle loss has
negative effects on daily life, reducing the ability to perform daily activities and time it
prolongs recovery from an illness. Due to the significant financial and social burden that
skeletal muscle atrophy can cause, an effective treatment and prevention system is
needed. Currently, treatment strategies Skeletal muscle atrophy includes physical
exercise, nutritional supplements, drugs and other methods. However, until Today |,
there are no therapeutic drugs on the market, and no effective treatments for skeletal
muscle atrophy have been developed is therefore, understanding the mechanisms and
discovering new targets and drugs to combat muscular atrophy is essential (2).One of
the most important structural adaptations in skeletal muscles following resistance
training is hypertrophy. Considering the importance of strength and muscle mass in
reaching the peak of performance and sports success, having a suitable and effective
resistance training program is of great importance. The goal of muscle hypertrophy can
be obtained through proper diet and exercise. Muscle contractions caused by moderate
resistance exercises 2 to strongly increase anabolic muscle signaling (mTOR, P70s6k1
)which often leads to It becomes muscular hypertrophy and it is possible to increase its
amount by using food supplements (protein)(3). Therefore, considering that amino acids
following exercise, especially of the type of weight training within a few hours in the
sarcoplasm they accumulate and such accumulation undoubtedly creates favorable
conditions in relation to protein synthesis. In fact, the increase in protein synthesis (that
is, muscle hypertrophy) can be seen immediately. Whey protein will be a good option to
prevent muscle wasting(4). In addition, due to rapid digestion and absorption, Whey
protein supplements are a popular protein source(5). During growth, it is thought that
skeletal muscle growth it is largely caused by the convergence of pathways in the
metabolic master regulator mTOR. mTOR by substances 16 nutrients (such as amino
acids), stimulation hormone (insulin growth factor) IGF-1) and mechanical signaling and

nervousness leads to growth while inflammation (cytokines) and cellular stressors such
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as unfolded proteins they do not inhibit mTOR(6). One of the most important signaling
pathways of skeletal muscle hypertrophy is the IGF1/AKT/mTORC1 pathway. Proline-
rich Akt substrate (PRAS40) As a substrate and coagulant of mMTORC1, it affects growth
factor stimulation. PRAS40 is a key negative regulator for the initiation of translation and
protein synthesis due to its effect on the mTORC1 complex. Also, PRAS40 may function
to upregulate the induction of autophagy (programmed cellular senescence).
Overexpression of PRAS40 gene can lead to muscle atrophy and in many chronic
diseases this gene is upregulated. On the other hand, Research has shown that the
consumption of amino acids can increase protein production in muscles. Resistance
exercises along with protein consumption simultaneously stimulate mTORC1. For these
reasons, combining a high-protein diet with resistance training is an efficient strategy for
muscle hypertrophy. According to the recent studies and the overall positive effect of
sports activity on the mTOR pathway and protein synthesis and the effect that the gene
expression of this pathway has on it, and due to the importance of PRAS40 gene
phosphorylation on muscle atrophy, studies A few have investigated the effect of
resistance training on the expression of the PRAS40 gene, an inhibitor of mTOR. Also,
in the researches, it was not found that the effects of exercise and supplementation on
the expression of the PRAS40 gene were investigated in rats. The present research
seeks to investigate whether the combination of whey protein supplement with
resistance training has an effect on PRAS40 gene expression in young male rats.
Considering the negative effects of the PRAS40 gene on muscle hypertrophy, we
hypothesized that resistance training with its supplement has a double effect on
reducing the expression of this gene.

Materials and Methods: The present research was conducted with regard to the
developmental-fundamental goal and with regard to the experimental implementation
with an animal model and a post-test design. 23 Wistar male rats at the age of eight
weeks with an average weight of 250 + 20 grams were purchased from Royan
Research Institute in Tehran and were transferred to the Animal laboratory of Sport
Science of Shahid Rajaei University and placed in polycarbonate cages without any
restrictions on food and water and in temperature conditions of 18 to 23 degrees
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Celsius under sleep and wake cycle (12 hours of light and 12 hours of darkness) and
humidity of 40 to 60 percent were kept. Also, the training time of rats is 10:00 to 16:00 in
the afternoon was determined Then, the animals were randomly divided into three
control groups (n=7), resistance training group (n=8), and resistance
training+supplement group (n=8). The rats in the training and exercise+supplement
group did resistance training five days a week for 6 weeks. Their training protocol
includes six weeks of resistance training to climb a one-meter ladder with an effective
length of 68 cm and with 34 steps two centimeters apart, and they climbed the ladder 3
sets 5 Repeataion in each session. The rest interval between turns was 2 minutes and
the rest interval between repetitions was 1 minute. The amount of weight attached to
the rats' tails in each session was based on a percentage of their body weight. 30
minutes after exercise, the rats in the receiving groups were given the whey protein
supplement (Nutrition, Inc., USA GOLD STANDARD WHEY; Optimum) by gavage. The
whey protein supplement was dissolved in distilled water. The recommended amount
About 20 grams of whey protein is used for humans In each meal, it is consumed with a
natural diet and exercise program. The dose of whey protein for rats used in this study
was estimated from a human equivalent dose based on the body surface using the
formula. 48 hours after the last training session, the rats were transferred to the
laboratory, where they were anesthetized with ketamine (75 mg/kg) and xylazine (10
mg/kg). Blood samples were taken directly from the animal's heart. Then, the biceps
muscle was removed and washed in physiological serum and weighed on a digital scale
with an accuracy of 0.0001 g, then immediately frozen using liquid nitrogen and frozen
at -80 for further measurements. The kit of Synaclon company was used for RNA
extraction. To describe the data from the mean and standard deviation, and to
determine the normal distribution of the data, the Shapiro-Wilk test was used, and to
determine the effect of resistance training and the use of Whey supplement, the one-
way analysis of variance test was used, and to determine the difference between
groups, the Scheffe post hoc test was used.

Results: Whey supplement with direct effect on Akt and the phosphorylation of Akt,
which is the upstream pathway of 40PRAS and causes the separation of this gene from
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MTORC1 it can have a significant effect in preventing atrophy and increasing
hypertrophy. Six weeks of resistance training with whey protein supplement caused a
significant difference between the weight of the control Rats with the resistance training
group and the training+supplement group. So that resistance training increased the
weight of Rats. Also, Shefe's post hoc test showed that the two training groups with and
without supplements have a significant difference with the control group in terms of the
weight of the Gastrocnemius muscle. One repetition maximum was increased in both
groups. However, it was interesting to note that the percentage of increase was higher
in the resistance training+supplement group. In relation to the studied gene, the results
of one-way analysis of variance and Sheffe's post hoc test showed that resistance
training + supplement and resistance training groups had a statistically significant
decrease in PRAS40 gene expression compared to the control group. Resistance
training+supplement had a greater decrease in PRAS40 gene expression than the
resistance training group.

Conclusion: PRAS40 as a critical mediator of cellular aging and as a potential target for
degenerative diseases and Cancer is known. According to the results obtained in the
present study, it seems that resistance training has an effect

It has a significant decrease in the expression of PRAS40 gene compared to the sham
group According to the present study, we found that the use of supplements along with
resistance training can reduce the expression of PRAS40 gene as an inhibitor of
hypertrophy in young male Wistar rats. Also, Whey supplement, with its direct effect on
Akt and Akt phosphorylation, which is the upstream pathway of PRAS40 and causes the
separation of this gene from mTORC1, has a significant effect in preventing atrophy and
increasing hypertrophy. Therefore, it can be concluded that the consumption of whey
protein together with resistance training can be more effective and activate the anabolic
pathways in the muscle.

Ethical Considerations: Compliance with Research Ethical Guidelines

The animal study protocol was approved by the Ethics Committee of Physical Education
Research Institute of the Ministry of Science with serial SSRLREC-2205-1628(#R)).
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1. Muscle RING-finger protein 1(MuRF)
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