http://rjms.iums.ac.ir VY a5, ) led Y4 0,55 15l 15Sisjs mgle alan

§ croym ivyor o€ o) |0

&

*3

gy Jlio ] ‘

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1401.29.1.15.6 ]

P LU gwli COb 9 MTOR &5 Ol 9 (9 s g (B JoSo § Foglio (9 poi dii ¥ il

")lﬁl ‘()l)ﬁ"‘. ‘d)‘f).» ul)@ ..\>|9 ‘L;o)t.:l )l)i olRuisly «s93)9 L539]9;)..3 as)f Zdlm.l,o BVC Y

m_azarbayjani @iauctb.ac.ir (Jgtwe sty #) olul (o5 35 p0 olyts 300y (ool ST ol&utils (15555 (5909258 09,5 1 i lomby3T (e sosme
el cld 855 0 ol 2ol ool ST ol ¢ 559 (s3I 09,5 18 s gpaie

Ol ecuidg o «cuiddg e Aty o oMl ST oK1 0555 s5eg0348 09)5 I s e dun

EER €2

th)‘sé.g,ls .
aiae Cun by g0 Slos ailod ooyt SS0ASH b cenlito g 039 Ladye jlu JS00S5 b dliae g 58l Glusgas g slul 18uB g dlae )

tagie (s S5 55 98 o8 23l gy Jleil (] 5 sl (g taosiad (a9 5 laglie Clizye pogat S Culled g g b 3 Cov
(38 oo s PMTOR (5 ol 1 igyisgins 5 toglie (e i ¥ 551 s @0 ol (salllan 53 12,50 115 (g staosins 5 (pped 550
mTOR A Al sl el
Gy 505y S ¥ 1 (3olai oo dy p S VYRV e jo aloly g aleld g dtin A o b 5 &y por VF 55 adlllas oyl 31,5 (g

i dula iy ain jlag oo )3 BT )18 g tgtd + glaglie (12303 (F iyt (1 iheglde cpyed (V ]S (V Jols

Hlio &ygo & Slngy (gytosiod Y MYKE win ) dule & g iogind 09,5 S ppizpan idh plosl |y roglie Uiy o3

RT& PCR g, au mTOR 5 Lo zskaus 390 by 31 058,V 59, gy (slian g atan Hlaa Jold 5 ped 4ol 53905 il )

L5 3 P gl sine g 1 03l (6 ol o (gl S5 Lo 39051 5 g S by il ly el 315 (S o3ll

b aBS

SS9 (el 905 &l b (P=+/01¥) 345 ylline 09,5 gz 3 MTOR 5 ol caw 45 5 ()l g S (sl ol slaiBl

Voo NVA redl s gl @ Loog,S il (P<e/-0) oy (lis (g bline ST 58 g (32505 09)5 b S (ygyiogiond 9 (oglie (203 095 45 o ot gulis
(P>e/+0) 5555 (lis (g bline SIS ¢ &y g3 pluS

ALY il &) 05 Ol 29 32 2l 4 PS4 s (5 sllae T Wlg g (tglie (pped b pigiad (Lol 5T sy ge yla5 4y 3G S Al
b 4l ey 06 el > mTOR

ool o G355 g8l Lyl
28 Jlo pols 005 Cylos 2o

&l ol 4 olciw! oguss
Mousaei M, Azarbayjani MA, Peeri M, Hosseini SA. The Eeffect of 4 Weeks Resistance Training and
Testosterone Supplementation on mTOR Gene Expression in Tendon Tissue of Male Rats. Razi J] Med Sci.

2022;29(1):144-152.

wawl 438 3 s )90 CCBY-NC-SA 3.0 by Galoo ST (o piawd s yg0043 Allito ¢yl pLinisl®


https://orcid.org/0000-0002-3502-7487
https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.1.15.6
https://rjms.iums.ac.ir/article-1-7417-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22287043.1401.29.1.15.6 ]

Razi Journal of Medical Sciences. 2022;29(1):144-152. http://rjms.iums.ac.ir

\eoIPalN 0 AjIsIaAlun uel)

VS
Ko

t Original Article

The Eeffect of 4 Weeks Resistance Training and Testosterone Supplementation

on mTOR Gene Expression in Tendon Tissue of Male Rats

Mohammad Mousaei: Department of Sport Physiology, Central Tehran Branch, Islamic Azad University, Tehran, Iran
Mohammad Ali Azarbayjani: Department of Sport Physiology, Central Tehran Branch, Islamic Azad University, Tehran,

Iran (* Corresponding author) m_azarbayjani @iauctb.ac.ir

Maghsoud Peeri: Department of Sport Physiology, Central Tehran Branch, Islamic Azad University, Tehran, Iran
Seyed Ali Hosseini: Department of Sport Physiology, Marvdasht Branch, Islamic Azad University, Marvdasht, Iran

Abstract

Background & Aims: The dimensions and characteristics of tendons and muscles
are much related to each other and change according to each other. The reason for
this phenomenon is probably due to the ability of the muscle to exert force.
Therefore, the desired characteristics of the components of the load-bearing baffles
are regulated by the amount of daily mechanical load. This concept is important not
only for understanding the function of these tissues but also for understanding the
mechanisms of damage and its causes. Muscle hypertrophy is also affected by the
intensity and type of physical activity, especially resistance training. Nutritional and
hormonal factors also play a key role in this. Testosterone is very important as one
of the key anabolic hormones. Accordingly, the effect of 4 weeks of resistance
training and testosterone on mTOR gene expression in male rat tendons was
investigated.

Methods: In this experimental interventional study, 48 rats aged eight weeks, in the
weight range of 220 + 20 g at a temperature of (20-20) ° C, humidity (55%) and
free access to water (300 ml bottle) Clear and graduated with autoclave capability
and with a 1 cm cap made of stainless steel without thread) and enough food
(produced by Behparvar Company, Iran) with a 12-hour dark / light cycle. After
one week of adaptation, rats were randomly divided into four groups: control,
resistance training, testosterone enanthate and resistance training - testosterone
enanthate. At first, the rats in the training groups were introduced to climbing the
ladder for a week. Rats' weights were calculated, and the training program was
adjusted based on the initial weight. The rats then practiced resistance for four
weeks and five days a week. In the first session, a weight equal to 50% of the
weight of each rat was attached to the tail and the rats climbed the ladder. If the
animal was able to climb, then 30 grams was added to the weight and the animal
climbed the ladder again. Again, if the weight was able to lift 30 grams, it was
added to the rat's tail. This was performed as long as the animal was able to climb.
The highest weight that the animal could carry was the maximum muscle strength
of the animal in the first session. In the next session, the rats performed four sets of
climbing the ladder, so that in the first set they climbed the ladder with 50% of
maximum muscle strength, in the second set 75%, in the third set 90% and in the
fourth set with 100% muscle strength. After the fourth set, if each set was capable,
30 grams would be added to the amount of weight and the rat would climb the
ladder. The program continued in one session until the inability to perform the
climb. At the beginning of each week, the rats resumed training with the pattern of
the first week, based on the maximum weight they had shifted at the end of the
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previous week. Expression levels of mTOR gene were measured by RT & PCR.
One-way ANOVA and Tukey post hoc test were used for statistical analysis.
Significance level was considered p <0.05.

Results: The results of one-way analysis showed that the expression level of
mTOR gene was significant in four groups (P = 0.014). Referring to Tukey post
hoc test, the results showed that the resistance training group and testosterone
showed a significant difference with the training and control group only (P <0.05).
The other groups did not show significant differences in pairs (P <0.05).

Conclusion: The results of this study showed that resistance training activates the
pathway of activation of collagen protein production in tendon tissue by increasing
mTOR expression and possibly reduces apoptotic cells and the formation of new
cells in the tendon, all of which indicate It has a positive effect on this tissue.
Testosterone in combination with the resistance training process is also more
effective in activating muscle hypertrophy pathways in the short term. It seems that
the interaction effect of testosterone with resistance training can have a more
favorable effect than either alone on improving the expression of mTOR gene in rat
tendon tissue.
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