GBS ol 2ol g Wi I (9L (59 w03 i Cuids il
SO, u»gﬁgw das 9 PGC-109 AMPK
3315 gwo v giS AT 49 Wiso

"B M e Sl e Ol "
o..\.g_&a

S aliae 5 oy oS g JalBad g pla (gl Sy 9 plagsl 1S gae pu 938, E0T Ao
05294 9 (Sl alias adaa 5 Gus sLacsls plus 3 G958 9 B plawsis p3 0 9Ms A4S Cacul
Ol GRALS 53 (5 )aS gias 535933 Ol 390 sy o0 S a0 13500 53 Lags puis gias o Slas
Ol 380 s aldh s i)y g Gl yad 4S sl Gl 3 (Sla Gladlas .Sl 03IS SaS (B ) 5e
L 5L 0y 90 il a3 o 9 .93 9 O (195050 paelo Lol o guli oo (5 puiS giso 335 92
o ah (LA gL yal 438 cackiad HaSl 0yl D o dadlag (ol cal sudlh adadis
4 Wise sLads ) (Gu gl gsu) AL WS alide u PGC-1a9 AMPK (slag§ ol 2alis
WS gyt 1y 918 e g5 ST

3515 940 (0 938 HLA8T o Miao (5138 Vo jlhas g al3 55 0oy VY ik (ol s Do) 3 (99
o Qa9 aladu ¥ Jolodki gl 52 9 Ja03 5 S 9, (3915 (g0 BaBa 1) (3,25 0955 99 0
ada ju 59, e YO max /7 -0r ki b Jlad sl jls adada g 9 VO max /4+-A0 ok
PGC-la JAMPK (sLagj ol o385 )18 (G2 e 0 993) J i3S g (438 Cuclid B a2
88 1B sy g 9590 (3L yS gae 555 938 (e T 5o Jal g ol gieas

&8l Gl 8 (5 ,lalias gloas PGC-10 )AMPK slagyy ol 4S aials ol Laassl t 48l
(P=+/AAY 9Pt/ i a)

SAMPK sLagy s 58010 b wsadd (LA 3 gl (4 53 dida cutia 1S o 45l § S
LS g0 (o S H LA a Wi slacs ) gl g Ml 5uly (b aiS gss 335 93 PGC-1a

a8 o il 390
o3 Aol g oy ¢ b NS a0 P 3am O guo g g LT 1Sl Oolods”

(FA Jundioss VPR 0y oo )lodd (053 9 Carms Jlaw) e Oloys 9 Slxal auidlags o131 / Lyl gy pole dalikiad
AA/P/PY o3y sl AV/1 - /PRl

oliileS Wy ¢ odiyy Siglsd 09)S bkl )
(Jstowo 30%) ol colisla s oodlsl oI5 olSutils
m.ghahremani@iauggh.ac.ir
Mehran.physiology@gmail.com

i OIS R (oBhyy Sideerd sy Y
ool oS gt o 015l o Jlal 3



g5 Oloys 9 dlael ccudlags o)1l / Lo ol (Sidg 3y (sole dolikad

S gue jl (8 lacdl 5 cwl ol)aSgie o
o A S (agigy )5S 353 (9355 4 sl 9290
45 WS gie Sby] Gl g 290 e gy 3
AP ) eiomen 9 4SS (e wr e 1) Ao @Bly e 5
b o] ol 5y <5 logiizs "METFA § NRF-1,2
oS5 9 (AMPK L oxi JUb 58 (5555 ,) "AMPK
Stal331 " (CAMK) (dggallS—rosalS ey aily SLiS
171 3930 4k ysiud "PBBMAPK Lawss 5 [0] 2 on
P38 , CamK AMPK sLayj ol Lislil LS psbes
ol olidl oy s o PGC-1a ol iolj8l ecl,
i 4 s ms_e gilsil |, NRF-2 , NRF-1 PGC-1a
o MITFA g5 o MITFA ol ()58 cel 355 a9
S ge DNA o coly 5 0sd 5l (6508 5o dtann
ol 3 g e 3 0ud (SIS () iS e S5
V] 29800 by i oo Bigm
Ol (93 4 (el )3 plaie (G clld iE
2 S Lo HLS ol 5l poye cdel (ol dgng b fcunl 0
Aoy iy @Bly )3 45 WIS el (G9ym plate (S clad
3905 o Cullad 3 plate &8 b pae (gl (Lol S
THIT) a5 s sl @l yes o S3b < 03k <y
ol ) Jolw )l jSlas b (698 (S e lgis
Loddaly 53 load arog ol)3l Codor lise 5 (S el
Lol S gln HINT sl wl ox 3,8 HIT
sLoml 395 hngsy )3 55 oy men JA] 2930
oS gl [A] el 03,8 )38 HIIT plsin | S gl
51V ] e PGC-Tat polie ol Ltalsél 55 5o olse 5

8. Mitochondrial transcription factor A or TFAM
9. AMPK or 5' adenosine monophosphate-
activated protein kinase

10. Ca2+/calmodulin-dependent protein kinase
11. P38 mitogen-activated protein kinases

12. High intensity interval training

13. Truijens

Yo

-

LV ISV-7

9 Sy Jelse (nmee 5l (S (B 9 (B sbaslow
olon ol 4 ldlie Jlel 520 00 Cgume ez 0 0
Lacsy slail (J5° poboa [N ] canl a1 b 55 555 42 5,
aom > eopfenST JUE) g Sy 0,8es j> S
(Sl alize alex | 365bsS ol (MI) (8 s
3555 TPPAR ite aulas Ly g ooly ), 8,515 coss |,
by Eel g o3 JialS]) (g0 5o DNA
3951 Oran § ALl A5 Ceos 4 (BLEI S SMas
Figm [V] 398 (liwgre alj31 51 55 alae LS
5 i oS e dlonl 13355 LUl L ol i e
Lo g o (ysliwgee Hlae Esl (5)S gie o515 il 39l
S 1) o)l cal Slg o Hae gl jl 555l
Y] Sl y

S gie 0355 Rl Gul8 4 (5 sk B
slaggeygp cdhas (oSl o0 V] 2980 45 Jobo
Fisw = e Jolss jl (Gh clld g 90 5 03 (s
5 S gie Fism > G psbar [¥] Mies (5505 5e
SloygS (S Lgd o 550 (i) )9S LS Al
9 ey 45 2b)aSgie Biam Juld ) 25 sy,
S5 5 4iS (e ol |y (50 ge DNA ;55
2 0dd (53535 (5)uSghe glo)] & gy sl
INRF-152 551 a5)le 48 38 o st |, 4en DNA
PPAR (claosi S S(ERR) 595l & basye (sbross S
[¥1'PGC-10 " YY-1 55y

5 ol ye8SLs g (o)l s saiS Jld PGC-1a

1. Myocardial infraction

2. Peroxisome proliferator-activated receptors
3. Mitochondrial biogenesis

4. Nuclear respiratory factor 1/2

5. Estrogen receptor

6. Yin Yangl

7. Peroxisome-proliferator activated receptor y
coactivator



2 2W,S o 9 lo s Ol rge

35 900 wesS )T 4 Wiro &) PGC-1a 9 AMPK s0j Ol o o2 05 1

IR 92
9L e tin i 3B ()8 GhmgRy nl
3o oy > (2byaSgie Bigm sbo)Sile p wad (L

28)5 )8 duliio 5 (g 050 MI & Mol
2L, Sas gl sl il —aSTy die |l
B b g @il el cudle Jool 4 2
cod by dsbl 3 .aad (6IaS5 g)lan 9 Cled celw VY
o G (9B 659)5 lpd g 485 3 (2l Jos
&l e S L) 8,563,868 olSt s Uy (igmos
LA LIy 81,5003 LS oST (0,0l jeiS cdle S Lula

Y - . e
7S 5 (FS) ez oo (Sucd obisS puS sl (0l o
4 o) 15,8 (£ySoilul s sy (EF) abs
o sl MI & Mo slacsy olgicas 39 FSUYD 50
090 Alab 9d o duy Lo, Luew L0 Gl aslllas
9 pow aan ;3.5 bl cdd b sl il as cals
el olpl Yl (s SHlo ) Joos s b o) p)lea
g addd ) o gy Sy b pll 8 ol L (ol S
s o oyl 3 5 Ll aan jd jg) slen g 488D @iy G
S S g m g Aidg cld plosil 4y 36 e, olos
=559 Sl ygejl wgi Lacs, VO MAX iy
9 0PI Ui ) Erde Joda 9 Jeerd L (Billas il
25l g g (Vo] Gl LSen g Cgls V2] 23l S
Ceyw [V N 0d 650l dacs, ued adgl ey

Erae GiemS| gl 4 ds g b o5 59y Oy pa (g

1. GE Healthcare
2. Fractional shortening
3. Ejection fraction

shool Joslse jl as alae (g 5p0le  HIIT 235 (3L
ol 048 L3 55 398 oo wgwme PGC-1a o)Ly il38)
—B o) S5le ln 698 (S e 9 cnl Y]
MOomax ulidl el g diwn SMac g Bg,e
3 izl LS o559 3,Shes Gl b el
(gl 3 )Sdos Sgut0 ¢ 0p2 puddplie (Rl g Olyeng: S
Cel Vb g5 )Lad 5 (b ol )3 5 o5 JLES talS
g ang Ly Y] Sed o By pem il (Solal b s
5 Sl alize 0355 (Rl 1 (o yed oo ol b
pegad y odd 4l cdlas o [W] (Dl B9yl
89 Clld plin by giue ST Al S5e Jelos
O Plise g Csto bL )| (e a1dlS Olidod b
22 S 09 nl g1 gl i o e Jalse cnl o HINIT
A8l e 2b)NS e Siew

Figmr diald o silsn slaedlb s b byl
40 gl e a8 0 ool (glod S olalllas ¢l ) gine
Y] 05,0 o,Lsl sl b oyl (silon slaculld cuto L300
SloxsSTyy Slalllas 55 15 slaculld wb L bls,l s [VF
Wl o 3dge5l 5 1, PGC-1ar ilj8l oS a8)5 & jg0
@ dasg b HIT 156 o pm ol 5o [VO-VA] Wl ,S il55
2 S she Fiam Al i (i ped 0ged (nl Cunle
oS )il lMie 3 (ol jsboay g (oLl A8 alae
09 29 & g b 1 il oaiis plodl kg 3, a0
2SS gie Piom S e Jelge Slyns 3)90 )3 Sl ML
e e 5 Sl alde ) 3,850 ogiS a1 515
ol HIT (elm o5 (138,85 ozl g5k 09
Ml ey Lo imgiy 4368l plosl g5 iyl
g 0

atin Cii 8L oy gty o) 3 B e
Fig = MU Mo slacs) 105 (LS gl 05
wiile ol o 50 5 By g pogles dlas b8 gt

34 PGC-10  AMPK

\rg



(FA Jouabona VFAA 5sly cpgms 5 )loid o059 9 Canmary Juo)

g5 Oloys 9 dlael ccudlags o)1l / Lo ol (Sidg 3y (sole dolikad

Looald (098 (oruabs (puasd (gly s Judod g 4500 VA s
b Sy 3 g ool L ranskBy SalsS (9051
s > Jiis (5 o)lol gal 5l Loedls a5 35

3,5 oolatwl Wosly oo g 430 (gl +/+0 (g,lolize

3l og Sl )y 390 Syl JIg
AMPK
Forward: 5-CTCGCCCAATTATGCTGCAC-3’
Reverse: 5'-GGGAGAGTTCCACACAGCAA-3’
PGC-1a
Forward: 5-ACCCACAGGATCAGAACAAACC-3’
Reverse: 5-GACAAATGCTCTTTGCTTTATTGC-3’

by

4l S Cunl 0ad 03y (LY Jga2 3 &S pobolen
o (2l e e 03 (025 09)5 )0 (S0 olgS S
g J3iS 09)5 )l puiar )bolie sl

s PGC-la (asls > (imgy slodiges Linog Lol
a3 Ld (S0l 48 was e L3 Y Jgia > AMPK
Jr8 095 5l ydar 2l VWY (225 09,5 2 PGC-la
SIXS Lo 05,5 13 AMPK il (ySile rizgon 393
(VJg2) 392 S 09)5 5l iyl

5 JriS 09,5 93 oy Ol (i Jits (5 (y905] gl
5,15 59 (s ybline GWSIPGC-10 s > ooy
09,5 »» PGC-1a jpolie & Jga> &y g5 b g (P=+/-Y)
(Y Jgia) ol JyiS 09,5 1 ks (25

75 AMPK asls > HIITy J,58 05,5 53 o
Vs an ang L PSe/e)) o) sg2g (g bliae iglis
3 5t HIT (5 09,5 )3 AMPK ails olie
(Y Jgiz) canl J58 09,5

PHIT 5 S8 09,8 amlio gl (5 90l @l 5 (iwogd Lol =Y Jgua
AMPK ¢ PGC-1a (yai L

| pMie oot beedlpul  slas 09,5 oS Ls |
[Ny Y/EN0 £ VBN 5 Jyis PGC-1a

| YAV EYSY 5 HNT |
ofee VYA £ - [0s s J s AMPK

| MY ENVAY 5 HNT |

(Bl oy Coles )3 b dsbme (93] g0 o
I8 09,5 (HIT) sas (L3 (sl e 055 92
W el el sl STy ditn Cuda g WA s

ol ads o 9,8 J1 8 W) ¢ 0T 09,5 53y 5
S B> )3 e iy g b Al gy Ske &y oy
2 o o [oY e 4 guyiTd Ly ed G A3)S
0y93 J5 50 Jwod i a9 8l ]38l dian ja > adl
IS 09,5 slacuy o Jolie 3 [Ye] 09 dx > jao (ool
2135 plorsl iyl g (3,08 g0 oS il 4 D)

g by Vo Jold Wl (Ad (gl o ped SS9
L g 4B ¥ ol gl yo a5 39 Jed 5 59y (295
Gacs b Jled cdljl 4ads ¥ 9 VO max 7ZA0-2 s
e 4y g Lidd D gy dw el D9 VO MAX 7a-—5-
Eoyi 3l B sy o a1l 0gud (e 4 [VA] atin i
T L Fe s L aidy 0 Gie 4o oo ol 5L
253,8 » p,5 VOomax

Jos cot Lo oy ped doian i 5l o o)LL
Sl opds dae b (5l diged 9 48)5 )13 (S
PGC-1a 4 AMPK sla s RNA ,albe 5,50l
A5 pbol QRT-PCR g lawes

B ooy sl K55 olBiulosl ay 123 5l o Wdiges
Sy b aBivk;l ) cé )3 plxsl Real Time PCR
SHlo bl oo (ot w0 oy old 5 08 )5S L yign
Silo Lyl 9 LSl potS el 6l (2 T oy il

SPSS d)l_n] oS 4 o d)ﬂé"? ‘_g)Lo] sodly

JA5S 9 (275 509 8 53 (SuiolisS g g ST puuS Y Joo

() 5 iolisS puuS’ (1) 455 s SISl gy 89S

TYVIEYVEY/NY . ZO00OSAED/ 20 oy 5l e atin Sy HIT
ZENISYOESINSY  JVYISENEV[YY sl 5 e 4t 0

INOIFEYEVIAZE LO0IAD-FVNWNOA ol 5l o i S JyiS
VARVARRE= /A F N/A 2 707N £ = /7 RPN SO WP

v



2 2W,S o 9 lo s Ol rge

35 900 wesS )T 4 Wiro &) PGC-1a 9 AMPK s0j Ol o o2 05 1

J=d 5l oWl Jlge 3L oo o 03 0l S g
Uelse 5 53 L 5 Lzali3l AMPK 4 NRF-2 4 NRF-1
Lill) (obpaSgie 355 MITFA J08 5l cows 9,8
&S e

ain b b (S5l pol (gl 53 dw) oo slaia,
Ol 5e Jalse il col mad (LS ogls oy
5 oSl ades J PGC-10t s AMPK (slnsj ol
l lpdS 5o 59 aliwy (e 5 008 ROS ;81
el 03,8 S 5

Oyiean b s gl (205 51 86 a5 Ve
2 053 ol ORI g Bgye bl el (698 (S e
(CA*") el oy (08 20 2 5 L g 3930 MMte
ol 8l oM e (s iSge ATP cllale gals gl s
1) S sie S ple puads clale Jojgin s
godly jiuli sl LS as dn |y pedS oo &S o0l oo
RS F LS Se S oo JW ) oS ple slabgg)amo
sl SUsS g (o el Sy ploy prae 2 Cuwdg )b
5 &3S gie DNA 1 (g)la, a5uis (19505 = ol 4,
S gt Sl (sada i olyod & (5)AS g g5
plosl PGC-Ta 55 ol alsgay 31 ol amo o Sl
pelS sl 5 CAMK 3l (2oljdl S psboay 5525 0
oVl s 2 35 b andlsS gl pgl oS, &S
il cugn b oad JUb oishe (2lydSgie Jism
18] m30n sl AMPK Lass |, PGC-1at L

Eobo 25 (s gl (o ye3 i e 1 53 Ve
9005 CGMP 158l Coogo oS ol aly yiol381 eNOS
e 3, NTROS ilsél st > P38 lsae sl
ATPIADPIAMP o J515 polia s ol el
o b el oS ooy ilsal 1, P3B [YY] iy e Jloses
ail, ialy 8l PGC-1a ol o aomss s 5 003 MAPK
MY 05

S AMPK il 8l a3 PGC-la e i3l

S 4ol 9 Cx

gl (e i ot 351 S gy ol s
@l L S 29 byt iSgie ism Gl wad L
45 (hagg an)S il SlySten (pde Sl iagh
Fig i ksl (0 pe3 8B g 4 Loniitns
oSl 4 Mo il (ol A Alae > ol a8 i
g Lo 53905] uiomen ¢ ais cosl wisl asly 58 gu
ol Gimoiy b iy slagingiy 3 (e JSSo
iz sl )51 (yp a4 GELSen 5 ginden o9 Oglite
5 o8 oas ) b yuSse ol Sl HINT
Ain )3 oy gy Jold (o yed JSSgp ABDn ) dnie
A ool cew) e 2 aidd D L DO LY cub b g
Dy dan Hlex e dy oyl dids 90 5 aldy S e
& (YY) 3o 8 dae 3 PGC-la yuiw (il Sl gols
S95 Gimgiy )3 3 S [10] 290 (FF) dudw dliae
CeSig 43 y293 g0l B HIT adds G 5,8 oo
(o y (o Colyiol dids lon b (slasl Ve oo oz)
0A (g osg—w dloae 1) PGC-la oj ol
ol V] aed o Ll ZV0 5 Wl 350 (sla 3305
S5 3l (b SIS g S 4 sl > PGC-la
IS 3 CaMKIV (g5Le JLad 5,k 5l a5 canl uas
D055 0 @50 (CNA) A ()5

oS e 93 45 Citly (L 395 gl 53 sije
Ay a8y ANV 0 L (4 ) g dwo) b gl
o g 1 PGC-1at o ine (ol 8l e
o> By W] 295 00 (1jg 8Ll Sl 5 (sl gl
= NS (9l (g oS S plois b (pdng 5
P 5 sy > SMas LS g Bion sy logl
|, MTFA PGC-lao sl ol s HIT aiin e
PGCl-a jlslxe yisljél 5| Sl zols sl )13 )y 390
DA] 59 yobas lacsy o METFA

Figw > 429 opLSPGC-la s i o joblon

YA



(A Jaadasno AN by cpoan 8 )losds 050 9 Cammany Jw)

Ll Oloys 9 slovel ciilags o151/ byl Sl 5o (sole doliliad

Pl eSie Jolos p ad (A 29lS o yed atie Cul
1 5 Sl 00 ol olitilo S asly oMl l5T olSsils
5,50 IRRKUMS.REC.1398.934 15" L 50| aues
il imgss ploel 3 45 (sl s )5 8

&lo yo ol
dlse O"..‘ )L.:’:..’:.;] CBLA 5 u.o)l.u 4.;5§(~£...:o Olf..\.;.a.u.l?.; O

R KGR TENY

o el g u salgs MITFA ol (ilisl el colys
2 03 (5 RSN gy S gte glay g (5,48 50 DNA
V] 25 o At
PGC-10 0590 (susis) slygiSh (oolo (IS j5boay
A > 45 (53S9 L] Ol g 0 e o2 4
Piow il ccel el 5o g puedai 1) ilonds (g l50S
0391 ol pad (5,8 gl il b g [V] sl 0ais b yuiS gine
A e glac) oLl wS wMae 3 1) (gilon 3)Sles

Sloyd 9 i

WL Glase U dmgh 2y b |z 5cue adlas ()l

References

1.

Shahsavari S, Nazari F, Karimyar Jahromi M, Sadeghi M. Epidemiologic study of hospitalized cardiovascular
patients in Jahrom hospitals in 2012- 2013. Iranian journal of cardiovascular nursing. 2013; 2(2):14-21.
[Persian]

2. Zoll J, Monassier L, Garnier A, N'Guessan B, Mettauer B, Veksler V, et al. ACE inhibition prevents
myocardial infarction-induced skeletal muscle mitochondrial dysfunction. Journal of applied physiology. 2006;
101(2):385-391.

3. Dominy JE, Puigserver P. Mitochondrial biogenesis through activation of nuclear signaling proteins. Cold
Spring Harbor perspectives in biology. 2013; 5(1-16).

4. Garesse R, Vallejo CG. Animal mitochondrial biogenesis and function: a regulatory cross-talk between two
genomes. Gene. 2001; 263(1-2):1-16.

5. Hardie DG. AMP-activated/SNF1 protein kinases: conserved guardians of cellular energy. Nature reviews.
Molecular cell biology. 2007; 8(10):774-785.

6. Meirhaeghe A, Crowley V, Lenaghan C, Lelliott C, Green K, Stewart A, et al. Characterization of the human,
mouse and rat PGC1 beta (peroxisome-proliferator-activated receptor-gamma co-activator 1 beta) gene in vitro
and in vivo. The biochemical journal. 2003; 373(Pt 1):155-165.

7. Jornayvaz FR, Shulman GI. Regulation of mitochondrial biogenesis. Essays in biochemistry. 2010; 47:69-84.

8. Laursen PB, Jenkins DG. The scientific basis for high-intensity interval training: optimising training
programmes and maximising performance in highly trained endurance athletes. Sports medicine. 2002;
32(1):53-73.

9. Truijens MJ, Toussaint HM, Dow J, Levine BD. Effect of high-intensity hypoxic training on sea-level
swimming performances. Journal of applied physiology. 2003; 94(2):733-743.

10. Fabregat-Andrés O, Tierrez A, Mata M, Estornell-Erill J, Ridocci-Soriano F, Monsalve M. Induction of PGC-
lo. expression can be detected in blood samples of patients with ST-segment elevation acute myocardial
infarction. PloS one. 2011; 6(11):1-11.

11. Rimbaud S, Garnier A, Ventura-Clapier R. Mitochondrial biogenesis in cardiac pathophysiology.
Pharmacological reports. 2009; 61(1):131-138.

12. Khodai K, Badri N, Rastegar Moghadam Mansori, S. M. The effect of short-term high intensity interval
training (HIIT) on some cardiovascular indices, anaerobic power output, jump and sprint performances in
active female Students. Journal of sport in biomotor sciences. 2012; 4(8):25-34. [Persian]

13. Tao L, Bei Y, Lin S, Zhang H, Zhou Y, Jiang J, et al. Exercise training protects against acute myocardial
infarction via improving myocardial energy metabolism and mitochondrial biogenesis. Cellular physiology and
biochemistry. 2015; 37(1):162-175.

14. Steiner JL, Murphy EA, McClellan JL, Carmichael MD, Davis JM. Exercise training increases mitochondrial
biogenesis in the brain. Journal of applied physiology. 2011; 111(4):1066-1071.

15.

¥

Hoshino D, Yoshida Y, Kitaoka Y, Hatta H, Bonen A. High-intensity interval training increases intrinsic rates
of mitochondrial fatty acid oxidation in rat red and white skeletal muscle. Applied physiology, nutrition, and
metabolism. 2013; 38(3):326-333.



2 2W,S o 9 lo s Ol rge

35 900 wesS )T 4 Wiro &) PGC-1a 9 AMPK s0j Ol o o2 05 1

16.

17.

18.

19.

20.

21.

22.

23.

Little JP, Safdar A, Bishop D, Tarnopolsky MA, Gibala MJ. An acute bout of high-intensity interval training
increases the nuclear abundance of PGC-1a and activates mitochondrial biogenesis in human skeletal muscle.
American journal of physiology. Regulatory, integrative and comparative physiology. 2011; 300(6):R1303-
R1310.

Azizi G, Ghochannezhad Z. Effect of high intensity interval training (HIIT) on PGC-1a serum level and lipid
profile of overweight women (PhD thesis). Tehran. Pardis Daneshgahi. 2013. [Persian]

Sharafi Dehrhm F, Soori R, Rastegar M, Sadegh A. The effect of high intensity interval training on muscular
biomarkers of mitochondrial biogenesis in male rats. The Journal of Babol University of Medical Sciences.
2017; 19(6):57-63.

Hgydal MA, Wislgff U, Kemi QJ, Ellingsen O. Running speed and maximal oxygen uptake in rats and mice:
practical implications for exercise training. European journal of cardiovascular prevention and rehabilitation.
2007; 14(6):753-760.

Wislgff U, Helgerud J, Kemi OJ, Ellingsen O. Intensity-controlled treadmill running in rats: VO(2 max) and
cardiac hypertrophy. American journal of physiology. Heart and circulatory physiology. 2001; 280(3):H1301-
H1310.

Kang C, O'Moore KM, Dickman JR, Ji LL. Exercise activation of muscle peroxisome proliferator-activated
receptor-gamma coactivator-lalpha signaling is redox sensitive. Free radical biology & medicine. 2009;
47(10):1394-1400.

Chen ZP, McConell GK, Michell BJ, Snow RJ, Canny BJ, Kemp BE. AMPK signaling in contracting human
skeletal muscle: acetyl-CoA carboxylase and NO synthase phosphorylation. American journal of physiology.
Endocrinology and metabolism. 2000; 279(5):E1202-E1206.

Gibala MJ, McGee SL, Garnham AP, Howlett KF, Snow RJ, Hargreaves M. Brief intense interval exercise
activates AMPK and p38 MAPK signaling and increases the expression of PGC-1lalpha in human skeletal
muscle. Journal of applied physiology. 2009; 106(3):929-934.



1. Assistant professor, Department
of Exercise Physiology, Kermanshah
Branch, Islamic Azad University,
Kermanshah, Iran.

(*Corresponding Author)
m.ghahremani@iauggh.ac.ir
Mehran.physiology@gmail.com

2. PhD of Exercise physiology,
Faculty of physical education, Kish
International Campus, University of
Tehran, Kish, Iran

Ebnesina - IRIAF Health Administration / Vol. 21, No. 3, Serial 68 Autumn 2019

Effect of eight weeks of high intensity

interval training on AMPK and PGC-1a

gene expression levels in the Soleus
muscles in rats with myocardial infarction

*Mehran Ghahramani', Sara Karbalaeifar

Abstract

Background: Myocardial infarction (MI) is the irreversible cell death in
parts of myocardium which affects not only cardiovascular system
but also other tissues of the body, including skeletal muscle, and in
particular the function of mitochondria. It seems that increasing
mitochondrial biogenesis is helpful in reducing these complications.
Studies have shown that regular exercise increases mitochondrial
biogenesis. But its molecular mechanism and the type and intensity
of the exercise are not exactly specified. This study intends to
examine the effect of eight weeks of high intensity interval training
on the gene expression levels of AMPK and PGC-1a in slow-twitch
muscles (Soleus) in rats with myocardial infarction.

Materials and methods: For this purpose, 12 male Wistar rats with
myocardial infarction were divided into two experimental groups (30
minutes regular running, each interval including 4 minutes running
with a severity of 90-85% VO,max and two minutes of active
recovery with 50%-60% VO,max intensity for three days a week for
eight weeks) and control (no exercise). The expression of AMPK
and PGC-1a genes was studied as an effective factor in upstream
mitochondrial biogenesis.

Results: The results showed that the expression of AMPK and PGC-
1a genes increased significantly (p<0.001 and p=0.012,
respectively).

Conclusion: Eight weeks of high intensity interval training increase
mitochondrial biogenesis by affecting AMPK and PGC-1a genes in
the soleus muscles of rats with myocardial infarction.

Keywords: Myocardial Infarction, Mitochondrial Biogenesis,
Rats, Training Programs
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