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2 Mitochondrial deoxyribonucleic acid (MtDNA)

-

Ao
SlyegS o JIAYe e (SpaS 5 SBL ol
Wl cubd g Gy (Bgyem o sla ilow I Jol>
Gl 30 i gdiollo 059 A g yb 4D g Cuwl ol
Ol > pre lele (hiyg g P Clld Jie (S5
Clld e [V cunl poe Jobo Jl8l g bajnegS ye
2)9> 4 39)9 b g Wboo (il (pw HLIEIL 33 Slower
Cunl (ol B [Y] 9 o0 S il (sl
530 5l L, (ATP) Sliwdisy ojgal 5l (2L g o

! Adenosine triphosphate (ATP)

damirchi@gmail.com (ORCID ID: 0000-0001-9114-2327) :clsSe Jgtus stinsgs ™


http://ijpp.phypha.ir/article-1-787-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

IS 5 HlasiS 5,0l

b ybge (8 lacuwes g oglie Sl yol

3,8 des g (515 yude (il el wad gl g (seglie
Sy aglie Slypes sl Ll g o (508 e
P 2gd ol ey das (Sdalie Cundy i el
I b oud iy clld s g Ak
3l gy opl b asle cpped IS Lol sladile
Ml 3 )i g 38les p (ped e sl
ohite G clhedls dlu g pasds wlls
1S ol plnol,y ales 1 e ilays gyl 5 Lidlige (slaoyglie
e Boym 8 low 0loyd 5 i sl Jbal
—od8 olow dasio g SUjylas 5)lse asasgl [] Llosss
I rSin g ol (loy (slaol) gy Sygps ¢ Bgye
SRS e S (Jal IS 4 a295 bl 398
ol bwgie g wad eglie (yed S pluialls 5
~Cumgeog )5 (S e Figm Julp p 15,00 clas
Gl 005 w588 U Ml cbadiges o A8 ol
4 OdSuolid ) eke (B Wlgoe Dy Sl yed
dSprg ple & drg b bl Gl (Ao Fien ol
reglie Wliyad 5 oy Rl 36 0jlpy (S e ML
(ol SBCumwgro0)S (550 gie Fiom p lawgile 5 LA
Vb 0ad b (gleglie (pypes Sl oy pole gl 5l Sua
Figm » > sl Sl (B o) ol g bwgie s
5 AMPK, PGC-lg, TFAM alesjl _ob,iiS st

e slagise (B glacawge > NCpag St
.‘)9.) JM.;OJLA}

Wy, g dlge
a5liw! dy90 ub,%A

olyod 4 (y90j] L il b (25 £ 5l pol> g3,
s i pll alislejl bgus 4 a5 ol S 09,5
Sy oSke by ale VY5 olpe fige yw VO
Ollgs (S 5 iS5 S 3l p5 FYY £ YO/
Joe 4 g 23 gl ) sl duge (altlol
odly sl 5,8 i ol aRislejl Sllgs (o)l
P Sle dep YWY Sl byls o Slles wuud

by )i lidyy el VY 5 (o6 el VY Ll

1 Cytochrome C

V- aan NV L;’Lu & 093 AN A JLu:

Ol L ol (3955 g (Slar (Bo)e (B9 2980
Cunl )l90 455 pl 3 wre (Sl Fl NS gie >
CadesS 9 S ol 93 (6508 e 3)Shos aljal sl Y]
ol (53 gia 0] 5 olass b bl 13 e s i
pLol T(038) OIS 5 " (59e8) plesl auTyd 93 oyl &S
Fiom > doe djed (MSge CudS Ll g e
A6le 0L awlienST cud b b slacdl o cwl (6)AS gie
Lwgs ods Jled Wl V= 51608158 LolS 05 S ¢ ISl aliae
oS wliS yiege Olysa (PGC-1a) g STy
(bl dede aB)S Hlaiy g)uSgie 5Skes o Fien
5 gy Jole [(TFAM) (6,08 gt umginy A jsSls
Pl e il 9wl (gyuS5ue DNA - giluailen
bylys o [F] o) edgep ob)yiSgie Fian sanls
Fowr Sy Jol> dlae obyiSshe (slyome olul
Figm Sl jrume > el (5ge) 0,55 5 (5550)
0925l 4 s LS gy GABJLE () gine
Slandgio jgl b ons b LS oufigy 5 (CaMK)
P masisy Jol el s oo ol 51 (AMPK)
Sl gign ) dawl e (PCC-1a1) 5909y &2 Jlal g ains
& whe il PGC-la 5 "(MRNA) lsysls
0] cosl (2l iS gine Jiom (odlals al> po oy 5 Lo
Pl (b5l Sl i gie cawlie cllud
Sy @ b o [Pl e B phlen 65y
5 Py Ol )y (aSge (daome Lyl
Pigwe SuppS el (b)) Culld 0gd 0 WS (65 Sles
NS gin Figm Sop5 el bojus (oyme ) (18,515 4
o ol & Glagsa (V] gde Sl cMas
S5 b g 09 by b b Cod oAby (g
529 Slizyed 0nd ()15 & lagagly [A] Lo el
Figm oxS b pjiae Slelitul Olyped jogada
Oliz po5 Aiile (89 Elpl 50D 4 g A (NS i

® Fusion

* Fission

>peroxisome proliferator-activated receptor-coactivator
-la (PGC-1a)

® Mitochondrial transcription factor A

" Calmodulin-dependent protein kinase

& Adenosine monophosphate-activated protein kinase

® Transcription factor

19 Messenger ribonucleic acid
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! Complementary DNA

1> Cat. No. 204052, Qiagen GmbH, Hilden, Germany
16 Real-time PCR

7 Glyceraldehyde 3-phosphate dehydrogenase

'8 Moderate intensity resistance training (MRT)

19 Maximum voluntary carrying capacity (MVCC)

% High intensity resistance training (HRT)
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Abstract

Background and Aim: Cardiovascular diseases are among the main causes of mortality in the elderly. Signaling of

mitochondrial biogenesis has a crucial role in cardiovascular energy homeostasis. The purpose of this study was to
compare the effect of high and moderate intensity resistance training on the myocardial gene expression of some

mitochondrial signaling molecules including AMPK, PGC-1a, TFAM and cytochrome C in the elderly rats.

Methods: Twenty-five male Wistar rats with 23 months old and 437 g average weight were randomly assigned to
control (n = 8), resistance training (RT) with high intensity [HRT, 80% of maximum voluntary carrying capacity] (n =
8), and moderate intensity [MRT, 60% of maximum voluntary carrying capacity] (n = 9). RT included 5 days/week of
climbing a ladder for 8 weeks. Seventy-two hours after the last training session, myocardial gene expression of AMPK,
PGC-1a, TFAM and cytochrome C were measured by Real Time Polymerase Chain Reaction. One-way analysis of
variance and Tukey post-hoc test were used for statistical analyses and p <0.05 was considered the significant level.
Results: PGC-1a gene expression significantly increased in both HRT and MRT groups compared to the control group
(p < 0.05). MRT significant increased cytochrome C gene expression, compared to the control group (p < 0.05).
Conclusion: In elderly rats, HRT and MRT can improve PGC-1a myocardial expression, wheras MRT improves the
cytochrome C myocardial expression. These effects can be useful in improving the energy homeostasis of myocardial

cells in the elderly.
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