http://rjms.iums.ac.ir VE) 6o ) sl (Y oy 55 5jl) ySiisjs ogle alan

£ers) € erNe e oCope )0

;
g‘x.

&

g
e/
£

[ Downloaded from rjms.iums.ac.ir on 2025-10-23 ]

Il 31,91 33 13200 (o glio WLy yoi 4 SNas AKT imTOR sl g 9 Sl

Ol el csodMasl 31 olEtils «liize g pole dnlg ¢ oibjyg pole g Sd Canyi 09,5 tplac] e sriw

phdghazalian@gmail.com ( Jstue saiwsg #) o)l (a5 c oMol 31 olXiiily wliizes g pole dnlg ¢ oibjyg pole 5 5ds Cany 09,5 lutily 1 W15€ LS 8

Ol el ool 3T oIl ¢ o184 ANy 55 yg pole g (S S 0g)S okl 1 dugwr o] s
Ol el oo Ml 33T o8l «liing g pole dnly o iy pole o (Sd Canyd 09,5 okl £ g 3T wile Crns
Ol el 25 e soDasl 3T oty lisines g pole dnly ¢ bjyg pole g (S Canri 09,5 balkiul 1 oME Lluilo

LXN €3

Lo jlgals’
LSgp oLl
19y ol

mTOR
AKT

VNV ANY bl )b

VANY ol b

| odd ALl b jy9 Ol pad doeyd dhae ol Gl | (S pleisdy Sl dlas jidle s 10 g Ao
I52x0 S ytinslS g S S (oglio il yos 4 AKTMMTOR (slo iy gl (wyp pols (imgh 5l Ban plpls
RPN | IR JE )

ALl B0 a5 (85 0 S ST 05 485 B S SIS 05,5) 009,35 93 1 (Bolad Oypo ds plls 30 Ve 1,5 g,
2250 65,L il e yolaie 4 g Caspu g paE S b gl ST S sl g S ytinST ol SsiS g
bl @SN Y Jols Lo 2Ll 05 a5l 423 5+ CulS 9cd) s g AD 4B )S i > LS SO 50
Ca 93 50 ol Ad plool gl adllas Lol o lunl )0 0 a8 )S Jlas 13 Al Ve Cuw ya oy Coliiul ol ]y
€8l w5095 2 > AKT g MTOR (slopyiin ol o o sl 05 plonl (il g s JlaSo 9 Jlinsd
ool | yuilylgg8" ()9")"‘ 9 dimsly (I d)u Uh9y 3 slrodly Julogigs o5 (gl o ool | coudd g gigeu] SiST L
o gl pac simd lois AKT g mTOR (elapnsigy (o29)5 o Ol Jb opl b (DS +/00) 341 yloline 1,59y
92.09)5 9>

5 S8 50 15 (sl g8 s 4y e gy 9 1,390 Clled ande S0l L5 3l adlllas pgacme ) 16 S Al
el S350 31 e 1395 (AU )3 ggemme 3 Slyss cul el 0gMe 9800 (Sl SMae By pnla

ool 015 155 sgdle b a5
218 Jlo ol 20 Sy los 2o

o oyl ay olciuw! oguds

Aliazam S, Ghazalian F, Soheili S, Abed Natanzi H, Gholami M. Evaluation of AKT and mTOR Protein Changes
in Response to Eccentric and Concentric Physical Activity in Healthy Young Men. Razi J Med Sci.

2023;29(10):403-413.

wawl 438 )5 o y9u0 CC BY-NC-SA 3.0 by Gallao ST aw yiansd w3 ygu0dy allite ¢yl pLisisl®


https://orcid.org/0000-0002-5805-0559
https://rjms.iums.ac.ir/article-1-8136-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-23 ]

Razi Journal of Medical Sciences. 2023;29(10):403-413. http://rjms.iums.ac.ir

t Original Article

Evaluation of AKT and mTOR Protein Changes in Response to Eccentric and
Concentric Physical Activity in Healthy Young Men

Saeed Aliazam: PhD Candidate, Department of Sport Sciences, Science and Research Branch, Islamic Azad University,
Tehran, Iran

Farshad Ghazalian: Associate Professor, Department of Sport Sciences, Science and Research Branch, Islamic Azad
University, Tehran, Iran (* Corresponding Author) phdghazalian@gmail.com

Shahram Soheili: Assistant Professor, Department of Sport Sciences, Faculty of Sport Sciences, University of Guilan, Guilan,
Rasht, Iran

Hossein Abed Natanzi: Assistant Professor, Department of Sport Sciences, Science and Research Branch, Islamic Azad
University, Tehran, Iran

Mandana Gholami: Assistant Professor, Department of Sport Sciences, Science and Research Branch, Islamic Azad
University, Tehran, Iran

Abstract

. o . Keywords
Background & Aims: The target of Rapamycin is a 290 kDa protein that was created

in the 1970s from the isolation of a yeast resistant to cell growth inhibitory properties. Extrinsic Contraction,
Each complex is phosphorylated by a different substrate and is known as the main
controller of cell growth. MTOR exists in mammals in the form of Rapamycin, which is
divided into two groups, MTORC1 and MTORC2. Each complex performs different tasks mTOR,
according to its location in the cell. This pathway is involved in the regulation of

Li nesis, gl metabolism, cytoskeletal activity, and apoptosis (programmed cell AKT

pogenesis, glucose me , Cy Y, pop prog

death). MTOR creates conditions in the human body that are very suitable for positive
cell growth; For example, it is involved in gene expression and translation of various cell
proteins (enzymes and contractile proteins), ribosome biogenesis, activation of the protein
kinase C (PKC) synthesis pathway that causes muscle growth, and also the strength of
the cell skeleton. To be On the other hand, it prevents apoptosis, protein burning
(autophagy), and excessive turnover of nutrient carriers, including glucose and amino
acids. Inhibition of FoxO proteins by AKT through transcriptional mechanisms increases
cell survival. AKT stimulates cell growth and proliferation through mTORCI. It also
increases VEGF secretion and eNOS phosphorylation mediates vasodilation and
angiogenesis. AKT increases cellular metabolism through downstream targets such as
GLUT4 and GSK3. One of the main drivers of mTOR pathway activation is the pressure
and mechanical load applied to the muscle. Growth factors, nutrients, hormones, and Published: 02/01/2023
cytokines are other stimuli of the mTOR pathway. After this stage, AKT improves the

activity of two pathways, mTOR and glycogen synthase kinase 3 beta; which play a key

role in skeletal muscle hypertrophy in response to strength training. After mTOR is

phosphorylated, PV0s6k, which stimulates protein synthesis, is phosphorylated, on the

other hand, muscle growth inhibitory factors such as 4e-bpi and eif2 are inhibited.

Another importance of the AKT/mTOR pathway is the inhibition and inactivation of the

FOXO or FKHR factor. FOXO is the main factor in the activation of the ubiquitin-

protease system, which causes the breakdown of contractile proteins. In fact, the

AKT/mTOR pathway prevents atrophy and breakdown of skeletal muscle proteins with

its activity. Research shows that strength training inhibits FOXO and Atrogenin by

activating the AKT/mTOR pathway and thus prevents muscle atrophy. Based on the

research conducted on the relationship between mTOR/AKT pathway and sports activity,

it can be said that this pathway is activated especially in strength training and for

hypertrophy. Of course, it should be said that this route has other duties as well. But in

Inward Contraction,
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general, it is an anabolic pathway; but how the duration, intensity, and type of exercise
affect mTOR/AKT levels in humans is still unanswered. The activity of the mTOR/AKT
pathway depends on the age, sex, type, and intensity of the performed activity, the type
and rate of contraction speed (introverted-extroverted), and also the type of tar. Therefore,
in the present study, the researcher intends to evaluate the expression of mTOR/AKT
proteins by comparing a single eccentric and concentric session.

Methods: 10 healthy men were randomly divided into two groups (concentric group of 5
people, eccentric group of 5 people). Isokinetic contraction included eccentric and
concentric knee extension with maximal strength and speed. In order to equalize the
workload in both protocols, it was considered the same and the round trip speed was 60°/s.
The contractions included 12 sets of 10 repetitions for the right leg, the rest time between
each set was 30 seconds. A biopsy was performed at the beginning and end of the study.
Biopsy was performed in both distal and proximal directions of the vastus lateralis
muscle. In order to check the expression of mTOR and AKT proteins in each group, the
tissues were examined by immunocytochemistry technique. The dependent t statistical
method and covariance test were used to analyze the data.

Results: The results showed that the intragroup changes of mTOR and AKT proteins
after one activity session were significant in the extrovert and introvert groups (p<0.05).
However, the inter-group changes of mTOR and AKT proteins showed no difference
between the two groups.

Conclusion: Many adaptations, such as increasing strength and lean mass, are caused by
repeated resistance training, and this is due to the high degree of plasticity of skeletal
muscle in response to training pressure. Different training stimuli in resistance sports can
create different molecular responses related to the special adaptations of skeletal muscle
to the type of resistance training. Prescribing a resistance program should be done
according to the manipulations done in the variables. Exercise variables include intensity,
volume, and time under tension. Manipulation of each of these variables can affect the
final result. Of course, it should be kept in mind that manipulating only one variable can
make it impossible to study the effect of other variables in molecular responses. In total,
the present study showed that a session of eccentric and concentric activity leads to
changes in the factors involved in strength and hypertrophy. In addition, these changes
are generally greater in eccentric than concentric contractions.
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