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2 Mitochondrial deoxyribonucleic acid (MtDNA)
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* 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)

V- aan NV L;’Lu & 093 AN A JLu:

gkt <o2pd gilolidl) Sl b kb 0 5 opils 8
sioplasl o bl pesdl il (Gl S
oS Wb by el cllgs jl cudle (ol

A6 plol RIAU.M.REC.1400.012

&3] Jos Cud b yiSTas
0i9 b iy (o)) o> b b iSlas sl
Eard Olg 9 Jate bl 3 4 g o (g AV0 Jolse
IS il o)l ool Joo b oy j VL &
o BB (S oad S5 (ped )b 4 p)S Y (3590
Caild 3939 dgro b o Colyiul aidy 9 ldg (YL
IS d5mo @ 390 hge & Mo IS5k UL Gl
Sl o pSoilal e Jlgie oMY oy Jeb
okl 2 9 plez 9 Jsl amie g9 3 ] Jeo cud)ls

D] as plol puin aes

toglio (o yoi SS9y
Gt by So Sl B Jels eglie (505
g 4h VP e > A ad el Mo Jsb) ogatie
b steglie (2 p05 £99 95 Jobd (4 2 o sLad yio il ¥
oS 3 D bwgle ©AS b (feglie (pyed g Vb A
el adn A o yed slaog)S Nyl b eglie
() Joo i Sl TR 1y oy aglio
O Gaad S coliwl b duds o 0 8,YL LAY
Ol 50 IV ol plosl aian jd joy B g culled sladlag
2SN L8 b 503 ol S5 camgie 005 b oglis
b oduds o 55 o8, Yh L Ye BV cool) o> cud )l
&an 30 ey O 5 Colled slaalag o (sladdgd oyl

L T 9 gl Sl

P S 00) elS (Blao (4500 G5 b o bge

5 SAD Gher e (pS0LS 5 p)S kel ) cidhlj g (p )55k
Bl i pond (8)S pbl (Bl g Seb slag S ages
e 5 Kl dsyd —Ae oo )3 g las oy 3 alac

Al $39551e,8 5 (599 b aAlme


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

[ Downloaded from ijpp.phypha.ir on 2025-10-31 ]

IS 5 HlasiS 5,0l

b ybge (8 lacuwes g oglie Sl yol

ialejl (sloog)S p> (ool oo b Sl s (S0l 5 lasbse i js =) Jgu

W Soglio (2 o

e gl siaglio ¢y yod
FEO/D- £ YY) Y £ YVA
Yoy £ Y5/ay Y0 £ YAR
FFVAY £ YY/2 ¥YS £ YA

YEV £ FVY YEIA £ ¥\/S

YEY £y FYOIY + AV

YEY/Y £1.9/2 FYEIY £ VY5

FYF/N e £ YA

Yo £ Yo/f
¥YV/A £ NP0l

0PV [0 £ VA

(p,5) M lso 3l i 3s

PRV £ ¥R (p5) polae i ) e 039
FYE/S 1D (p.5) axin cutin 5l oy 39
(p5) 4yl o) Joo> e s ST

(p5) pola asan (oo Jo> cod s Sl
(p25) e 53l Jo> cudybs Sl

log)S o Syl ine glds 33,50 danMe &S polailen
015 &)V Jlsas 5 AMPK 15 oy oljee i oanlie
b8 glacawswe AMPK 5 by )3 (o)l ize glds .o
At il dolesl b ybge

b8 glacawse PGC-1a 5 ol oliee ¥ jbses o
obyly WU ol sl oad &)Y lages 3 labge
aSSbe ol GLis (P < +/+ o) Frypy = YVAY) 4w
slog)S (sl g b (sacpwse PGC-Ta 1 ol
L(p=/)) bwgio g (P =+/0Y) 20d (Jaglio oy yed
PGC- 05 gl olise 2> 3929 o gine Coglist J S 09,5
RS b b g bawgie (Jeglie (pyed (slaog)S 0 Ta
il gyl gme Golas

» bobee B glacuwge TFAM o) ol ol
apcSy iy U1 sloassl cosl oad &) ¥ lage
TFAM 5 ole sbine ©gld 252y pae SOl
2ad (Gleglie (pye3 (slo0g)S (pr lasbge BB (glacawges
D91 J S 09,5 9 lawgie g

2 gge BB ot C 29 Totw 0 Ol jee
a5 iy 3T cloail ool odd ) F ses
p9)S g (45 ol &S ol lis (p < /v Fryy = YVIFY)
Gl b gleglie (1ye3 09,5 (sl ge il slaciwgs C
(P =1o¥) 350 58 09,5 5l 5YL (5l gime pobod Lawgia
2AS aglie (pyed sloog,S C oyt o Ole om Lol
O Ol Ol S oaaliie (613 sine gl J S 09)5 L
G5 09)5 b Wl Jleglie (i peS 09)5 3 C oSt
bl (g)ld gme gy 55 lawgie  Sglde

V- aan NV L;’Lu & 093 AN A JLu:

LSS L ooly) Jom e )b Sl ZAe b aglie o ye3)
Ohge po Aol L J5S 09)8 g (ande o )L Y-
395 S 3 (i ) Jgeme (S clld L) (alpme
oS 59 G J9) & 095 dw (Slagbge Nk ()5S
S A e MURRSL RS RO
.5 ol Jor b b iSlis s Sllgs 1 g5k
bVl glsie 4 o) Jos cud )b pShis s S
09,5 93 3 g [V] Ab iy jeelcudbse oad fes
G b dlan Culn Ole 4 dan () duds O Seglie oy yed
L Sllgs ()85l 4 angr b ol pll 1) YU g lawgio
Al g3l Sllgs ) ctin ez o Skl 0 e
2 Ollgs (pyed Cad g b 4B ol Joo )l
A5 el VYOI A5 s e a5l ol
Ssbo Slislejl plonl 5 glzcl gl Slge (2 p08 anl

PaD o pil (JgSge

S bl Jalosi g 4 500
ooy Jlos (gl 5l Logy S ey dglio (sl
u"‘u*"u—’u*" LS)L‘J )l}_§| p— YY do s )l ool l_:
s 3 p < o0 g holine g a3 plsal T'(SPSS)

Lasly

o> byl Sl s (ke 9 alse o 09

2 statistical Package for Social Science (SPSS)

Al $39551e,8 5 (599 b aAlme


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

[ Downloaded from ijpp.phypha.ir on 2025-10-31 ]

IS 5 HlasiS 5,0l

b ybge (8 lacuwes g oglie Sl yol

IRl e & Gl (St 4 Gy B b Sl po
58 3950 AMPIATP g ADPIATP o > g5 15
oieke 3 S & AMPK (.55, Wlgie el
Oomed [W] WS b 1) ol Jghs )3 (65,31 (gl ygunis
32 odle AMPK g0l yginss 45 ool b llline
St 35 (8529 oS Olej e & o obyg Cllad ok
s ol oy g 8 LB ggoge cpl aiz e [IV] 551
5 g Slge p (goglie bawgio b Al iy yel
9y ple Lzl 5 bl o 35,80 (Sl eMae L)
Sl @l b (Boysmbe 0 HhliEl o Shewdlyss )l
Silgr G giags ool 3l Hlanl 5)50 (L
gyt 3,80es 5 il slamjl denjl Jslo

-
=

GAPDH (35 & Cownd TFAM (435 (3l
%
1

T I |
Js Hslas e Hslae e
L g L
PTFAM 5 ol o (teglio oy os dtin cuin ,3b =Y ylaged
Tt 5She omd Hlis s el olpus sba ghge il b
Atk S5 Y il xSkl el

oglie Gl yed o5 5,8 bl e ol ouiis adllas
p oGl gboss gl Ol alie sl
OB ol e Al Bl Sse Gilen peedglie
Sliz po3 Sl )3 923y gne 3,8Mee g (il e (Bg i pmla
9 (V) hlSen g o ol ad)S )18 a0 5)90 (aglie
IVF O8] 5103, a1y Wl ol (¥+10) oS 5 e
s AMPK (o (5590 sl 325l 51 (28559 liayed
2o 900)8 (5yS ol B8 Sjlgily 895y I PGC-lat
Olgie 1) ol & dpde BB Sigdnsd Beyee o
O bl s Wy (Ve e) ohhSed o ™ s Buins

23 Ma
2% Daniels

V- aan NV L;’Lu & 093 AN A JLu:

3 VFT

2D T

o

R —

o

> i

< \

2‘ e

> P

3 k4

I

o 4

o

<

o T = T = 1

Jss seslie o o3 seslie o 3

L g R

il > AMPK (5 ol 2 (sioslio (o yod 4t Cain 53l =Y 15903
Gl £ 3 Sln oid L5 bagysie Mioll sl o slajbge o3
A3l )Y el ke ixe

- -

g bwgio ©AS (Jaglie (pyed S 2Ly 4 adllae
AMPK, PGC-Ia, O uL“ JERR YR L;uo9l.o.n o)
Lol slafige (8 s Cumgre C 295500 5 TFAM
On Sbghse B lacuuse AMPK (5 ol Iy g
D92 S 09,5 9 (Sleglie cnyed (slaog)S

(VW) ohlSen 5 (ds g (Y1) llKen 5 Mo
ol 4 e BB L YL b b opped 33)S 1S
Iy e Jole [V V0] 208 0 AMPK 5595 (glgiee
5l il ol ol cuih ol yed @ul e e

3 V/F T +

2 WY o T #

Be) I

= A T

O

A4

b

AT

2

AR

o)

o

<

) T i \ _ !
Js eslie e Faslie e

L g L

PGC-la (5 ol » (sieglio (yyed i Cutin (b -V Hldged
£ Sibe oand i bagygie ialls ol slagige B cl
0955 b Jlagme lis 1 il S5 Y sly Sile Jlne Sl

P LDl JyS 0g,5 b o sine gl I p < ofeN b xS

2y

Al $39551e,8 5 (599 b aAlme


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

[ Downloaded from ijpp.phypha.ir on 2025-10-31 ]

IS 5 HlasiS 5,0l

b ybge (8 lacuwes g oglie Sl yol

cbasl blie Ll VY] b ol col PGC-la
sbpdonl olo oyn (W) ohles 5 ju0slis
5 SuS] eglie Clujed 4 gl > PGC-la
Al 8 adlls s 1y Wl o8l (Sl
g Soymsl Jols SanSopl  olal oSSy
g 1zl > g @y Sl b gl pdinS] (S pials
12855 bl (gl (sl o dbae <l adlle sl
095 » PGC-la 25,5 (5> Slyuss b ol s
GeoS gl L 45 3955 I3 dne S pinilS 09,5 9 S i
2 b me Glusipis )y o Jad Cwl suedl Job
Co B Guyed jlib pas 5l (BU 00 (sl pste
@ Gl (yp 4 @gl g 3L PGCHla (Al S o0
&Sl cuwnd @ Sglaie s ()65l cou yd dw) o Has
D03 (g 4l

Silgr Oloyed sl 55l L PGCla o8 ¢yl a5l
gie (aglie Slayed > o] Coanl el g
ol plie &S (5yobdy Bl (2b)NSshe Fion Cute walal
5 Sl ol a5 @ g dlas w1 P gils]
S w515 e PGC-lot silay (3L 315 3151 & cqpo
g m b by GMae ials gl gy e
P Sy Qg & o8l gl ofga idl len
IV )l Ty 508 5y Sl ped (sladel

MPine glds dg2g pie by (g ol sloabl
slog)S m libse B lacywse TFAM (f ol
D9 S 0g)S g bawgie 9 Vb ©ad b (deglie (yyeS
\mltd i 556 0,8l b 5 PGC-la
el (NRF-2) Y- glaiun wis 5516 5 (NRF-1)
oSt § S TFAM sgée TFAM o ol
P ool GRS Johe a3 & cwl gy,
DA 9 398 o0 Jie (5)MS g JEbay g alu pudlygien
L TFAM .35 o ) 6,0 gise DNA _rig) ) (oodeo
WS oo 580 Jol )88 gie DNA L (6)0iS 50 1 355
P okl (SN oS opex; lassly pj ol 4y
Feon 4l 0 BSIE L g WS e SIS g
Ol DIB] G i 0755 (slaw il 01158 (gl

%" Nuclear respiratory factor-1 (NRF-1)
%8 Nuclear respiratory factor-Y (NRF-2)

V- aan NV L;’Lu & 093 AN A JLu:

MY ¥
y T a =
3 }
Be) .
sy 3 ~/A -
Be) 7
i 3 o
2B
R JF
Sz
)
A
1 1 I
Js Faslie (a5 eslie (a0
L g L

C s 0 ol 3 (Goglie (el aiie i 36— ,ld900
£ Sile oLt bapysie ialls il gl e o5 cdl

0975 Lyl e gl il o 1S5 ¥ sl Sk yline L3l
p<-l-ol s

i8S 5 B dsfie (il 1S 5 AMPK (0l ol
929 bl oo b (hge > B ol ©)8
LIV 5l
Figw » bwgie 9 Vb Cud b (Jeglie (pyed 35U
095 90y » PGC-Ta by e o5 by L (6,08 giue
Wl (Bl 5)logian yobo o J)ES 09)5 4 s (G yed
Ole 2 (aped ile (sl gy dunlie G (opiomen
o) 00 a0 Yy bme Slpss oyl (slreg,S 0 PGC-1a
S3om g5 ouiS Tl Sy Sy cllad oS 0 o3l ot e,
o s PDA] cwol o3y sl G LS gl
L ooks Jlb S oubiey s alae AMP/ATP o
Sl il el oS amse Ll |, (AMP)AMPK
Oladss gl b 3uios opl gl [VA] 09 o0 b g,a8 giuo
(F38) ofSan 5 a8l (V) Ghlan 5 “Sille
lSar 5 T bl b b Ll Y V] 5yl lyen
Sle (VW) ohKen o Sl [YY] 5,16 Slgsean (Y+IY)
Figm PGC-la )b jl )y culld &8 wos
Sty Sagbge Sl Cas 3 1) (oS i
P oy & (YY) a5 pasl [V+] wiso e
B alae ) PGC-lot 5 oo g cpinl 2 (steglie (e
Lol 1y ioglio oyl did A syl 05,8 313y o,
chale bine GRIEl cage (eglie (pyed 3y

% Halling
% Chavanelle

Al $39551e,8 5 (599 b aAlme


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

[ Downloaded from ijpp.phypha.ir on 2025-10-31 ]

IS 5 HlasiS 5,0l

b ybge (8 lacuwes g oglie Sl yol

Lol ol o 2950 slaensS] gty ygind o o5l
ol (o)l 50 seglie Ol yoi Cunlo

S 5 4o
CAb L eglio Gliz o5 g0 (LS 35 0l
L seglie pyoi g PGC-1a oyl wlgi o bawgio g YU
Fior L basyo C st w ol algi oo bawgie s
il ol slaigs (8 (sl Jsbo (605 550
LS eglie (bjyg Culled ooyl g b sl anily Jlise

lopxio o 1) ()l ixe Oy sy Conl diuilss lawgio g
A8l il (51 g g Bpae Silgn e

o collinde
Slo oS sldwmwgs gun 3l dlis pl ol By
Sled, S5 cdl y

&8l y2 o)l
Al x8le jd o)les dlis cpl Ba e

OB S g) (i
b 4 (S8 o plainly ) tadlla (glynl laial,
SS9

[1] Sadat Hosseini F, Hosseinzadeh R, Effect of physical
activity on physical and mental health in elderly men. J
Health Care 13 (2012) 19-25 [in Persian].

[2] Benjamin K, Donnelly TT, Barriers and facilitators
influencing the physical activity of Arabic adults: A
literature review. Avicenna 8 (2013) 1-16.

[3] Lesnefsky EJ, Moghaddas S, Tandler B, Kerner J,
Hoppel CL, Mitochondrial dysfunction in cardiac
disease: ischemia—reperfusion, aging, and heart failure.
J Mol Cell Cardiol 33 (2001) 1065-1089.

[4] Ping Z, Zhang LF., Cui YJ, Chang YM, Jiang CW,
Meng ZZ, Xu P, Liu HY, Wang DY, Cao XB, The
protective effects of salidroside from exhaustive
exercise-induced heart injury by enhancing the PGC-
1lo-NRF1/NRF2  pathway and  mitochondrial

V- aan NV L;’Lu & 093 AN A JLu:

P MBS il 0peS; bassly nj o slapj
o & (VYY) e 5 QB Nsd o (6,48 gt
Ole » teglie el GBlile yaie 0y S S
9 ATP 4 oles ol sl U (olosdgiunngio
Wiy 5 alpre aghee B Cdl (ob)uSshe Fion
Blai gk Jling AF p alme Ghge o (w [VO]
9 steglie (wped e Suyelom SRS (JS) 095 slea 4
P S 095 NAS e ((peSameglhe 3y
(wian V) (g ped omJ S 09,5 9 00d (Sb)8 Guios sl
win Culn (geglie (pyed 0g)S MBI (085 Cullid
3V dm pedamtoglie (nped 09)5 0,8 Ll 1y (g2 yeS
G0 ol 00,50 el Al dw Gde 4y Ol yed plod]
5 PGC-10 s vl ey taglio oy 3l i a]
Jole oS 2580 o Slagge B il > TFAM
ool (2l )NS g JTgm 0aimd ]34l
C poSstw o olo & ob olis sl plxlyw
OAb b (Geglde (pped 09)5 Sahge B (sl
O Ll g S 09,8 5l 5YL gl gme sk & Lawgie
9 YL @ad b (eglio (2505 sloog,S C g pSatew 0 o
Gglds J S 09,8 9 Vb Cad b (Jleglie (pyed g bawgie
JSSgp a5 3)b g3 Jlain! (pl s cdalin ()b sxe
bogie OAb b g b (Jleglie (pyed) ol adllae (g yed
Cunslys oo (S IS Sl wf o (w80 A e 4,
wils (8 Joko 1 C pgpSst0 0 Olo 32 )b sne 56
NC oS ol Gl cage phiie (yad iz pp il

respiratory function in rats. Oxid Med Cell Longev
(2015) 876825.

[5] Brandt N, Dethlefsen MM, Bangsho J, Pilegaard H,
PGC-1a and exercise intensity dependent adaptations
in mouse skeletal muscle. PLoS One 12 (2017)
€0185993.

[6] LeeH, Kim K, Kim B, Shin J, Rajan S, Wu J, Chen X,
Brown MD, Lee S, Park JY, A cellular mechanism of
muscle memory facilitates mitochondrial remodelling
following resistance training. J Physiol 596 (2018)
4413-4426.

[71 Islam H, Hood DA, Gurd BJ, Looking beyond PGC-
la: emerging regulators of exercise-induced skeletal
muscle mitochondrial biogenesis and their activation
by dietary compounds. Appl Physiol Nutr Metab 45
(2020) 11-23.

[8] \alle I, Alvarez-Barrientos A, Arza E, Lamas S,
Monsalve M, PGC-la regulates the mitochondrial

Al $39551e,8 5 (599 b aAlme


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

[ Downloaded from ijpp.phypha.ir on 2025-10-31 ]

IS 5 HlasiS 5,0l

o908 slacumgme 5 (oglie Ol yo

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

antioxidant defense system in vascular endothelial
cells. Cardiovasc Res 66 (2005) 562-573.

Buttar HS, Li T, Ravi N, Prevention of cardiovascular
diseases: Role of exercise, dietary interventions,
obesity and smoking cessation. Exp Clin Cardiol 10
(2005) 229.

De Céssia Marqueti R, Almeida JA, Nakagaki WR.,
Guzzoni V, Boghi F, Renner A, Silva PE, Durigan
JLQ, Selistre-de-Aradjo HS, Resistance training
minimizes the biomechanical effects of aging in three
different rat tendons. J Biomech 53 (2017) 29-35.

Rotllan N, Ramirez CM, Aryal B, Esau CC,
Fernandez-Hernando C, Therapeutic silencing of
microRNA-33  inhibits  the  progression  of
atherosclerosis in Ldlr-/- mice—brief report.
Arterioscler Thromb Vasc Biol 33 (2013) 1973-1977.

Horman S, Beauloye C, Vanoverschelde JL, Bertrand
L, AMP-activated protein kinase in the control of
cardiac metabolism and remodeling. Curr Heart Fail
Rep 9 (2012) 164-173.

Krug AL, Macedo AG, Zago AS, Rush JW, Santos CF,
Amaral, SL, High-intensity resistance training
attenuates dexamethasone-induced muscle atrophy.
Muscle Nerve 53 (2016) 779-788.

Liu HT, Pan SS, Late exercise preconditioning
promotes autophagy against exhaustive exercise-
induced myocardial injury through the activation of the
AMPK-mTOR-ULK1 pathway. Biomed Res Int
(2019) 5697380.

Khalili A, Nekooeian AA, Khosravi MB, Oleuropein
improves glucose tolerance and lipid profile in rats
with simultaneous renovascular hypertension and type
2 diabetes. J Asian Nat Prod Res 19 (2017) 1011-
1021.

Ma S, Wang Y, Chen Y, Cao F, The role of the
autophagy in myocardial ischemia/reperfusion injury.
Biochim Biophys Acta 1852 (2015) 271-276.

Daniels A, van Bilsen M, Janssen BJ, Brouns AE,
Cleutjens JP, Roemen TH, Schaart G, van der Velden J,

V- aan NV L;’Lu & 093 AN A JLu:

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

van der Vusse GJ, Van Nieuwenhoven FA, Impaired
cardiac functional reserve in type 2 diabetic db/db mice
is associated with metabolic, but not structural,
remodelling. Acta Physiol (Oxf) 200 (2010) 11-22.
Onyango IG, Lu J, Rodova M, Lezi E, Crafter AB,
Swerdlow RH, Regulation of neuron mitochondrial
biogenesis and relevance to brain health. Biochim
Biophys Acta 1802 (2010) 228-234.

Chabi B, Adhihetty PJ, Ljubicic V, Hood DA, How is
mitochondrial biogenesis affected in mitochondrial
disease? Med Sci Sports Exerc 37 (2005) 2102-2110.
Halling JF, Ringholm S, Olesen J, Prats C, Pilegaard
H, Exercise training protects against aging-induced
mitochondrial fragmentation in mouse skeletal muscle
in a PGC-1a dependent manner. Exp Gerontol 96
(2017) 1-6.

Baghadam M, Salamat KM, Azizbeidi K, Baesi K, The
effect of 8 weeks aerobic training on cardiac pgc-la
and plasma irisin in stz-induced diabetics’rats. Iran J
Diabetes Metab 18 (2019) 228-235 [in Persian].
Chavanelle V, Boisseau N, Otero YF, Combaret L,
Dardevet D, Montaurier C, Delcros G, Peltier
SL,Sirvent P, Effects of high-intensity interval training
and moderate-intensity continuous training on
glycaemic control and skeletal muscle mitochondrial
function in db/db mice. Sci Rep 7 (2017) 204.
Beikzadehbadr T, Shabkhiz F, Shahrbanian S,
Expression of PGC-1 alpha isoforms in response to
eccentric and concentric resistance training in healthy
subjects. Sport Biosci 11 (2020) 447-462.

Millay DP, Olson EN, Making muscle or mitochondria
by selective splicing of PGC-1a. Cell Metab 17 (2013)
3-4.

Aghaei BN, Sherafati MM, Amirahmadi M, The effect
of ampk and p53 proteins on tor pathway following
endurance training in the left ventricle of the heart of
diabetic rats by streptozotocin and nicotinamide. Iran
J Diabetes Metab 21 (2021) 13-23 [in Persian].

Al $39551e,8 5 (599 b aAlme


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

[ Downloaded from ijpp.phypha.ir on 2025-10-31 ]

Sen g SlesiS sl b bge (1 (slacumgen 5 (sloglie ©liy yed

[ Research paper ]

The effect of high and moderate resistance training intensities on
the gen expression of AMPK, PGC-1a, TFAM and cytochrome-C
of cardiac myocytes in elderly Wistar rats

Ruhollah Taheri Gandmani, Arsalan Demirchi’, Bahman Mirzaei
School of Physical Education and Sports Sciences, University of Guilan, Rasht, Iran

Received: 17 December 2021 Accepted: 1 January 2022

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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