[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

o] Wl OF L oNF (sladadon V s lach V0 550 VAT o (5l (Sibiy psle olStily o St 5y 0uSitily alao I l ”V”

9 o 2l Ol 2 Bawgie (09l g il (o19US (059 (32 305 J0 93 U

ovge duas D PGC-1a oy ol

WAV ST WYAVAVYA Bl YAVAVYE s AT T il s oJ.;S:”-

ool 3 s A 0 05 5 51 Jse pelad 5 (Irisin o pl S ple 4 e Lasiie ide 5 4t
sddidlnd oS S 03 Ol 5 omme 2 imt] Oimt 2 03 20 056d 5 B0 s Bl sy Sl e
sy P e, i Col ;3 PGC-10 o5 S5, (6,55

VY 4SSl e el By (S ke oK1 53180 Sl 53 o2 rash cnl i A
b S 0n 8 Sl 3 sl 5 sl jsboay (Y0000 g 035 (oKle 5 azds St e L) Sl s 3y
03,5 Ldd o (HIT) s o5lS o ol 5 (MICT) Lo gie a5l 05 s 503 (COBW) ania ot J 25 (CO)
5305 et g 53 Lol B0 (U g (slaes S L Olejen COBW 035 5 4iS aalllas ¢5,4 53 CO
Laida 10-1) bwge alpld slacled Cosl azin Culs Sode 4 55 HIIT 5 MICT (slaes S .05 SO &S i
Y-V ol jopas YA-00 m/min e U (glazds S dis gl £-A) s ks s (VYo=Y m/min Cs
s 3 p e il plie 6, Se3liol g i S 13 (VY=Y m/min e e b glaids SO ateal osls
A% o3lizl Real-time PCR 5, 51 PGC-la 03 mRNA i 0lo ) » sl 5 ELISA

IS Glaos S 4 Cad Jawgie S5k 5 L o5l 05 S 53 e 5 PGC-la 05 mRNA Oly Ol cleazil
(P=2/Y0) o3I (g olsbine sl e T o sl 45 Jlm 53 (P=/0 0 1) ol 035 Ly Slsbie 158
Ll ews YU sla e 5Ludad L;’YLA;A 308 (e oo 93 ol a8 als LIS @L:J L;/:fvg.:;
=B e Lol et (580 1y a8l alde s (65 31 e i ol 008 0 25) PGC-10t 05 531 oo 505

VRS E o Qﬂj"lfﬂ C_,Ja.ﬂ 53 gl

PGC-1a cop 3l bl o5l e sl lals”

gl Sl g &S Wledd atlid 5,09, 308 Olgea 53 a

* .
y‘)m ==

Sl

g o s (S sd Slid S e
Al Sdgo pole oKl o ST S

Ol Ol (=)

dydode 0Ll oSS 5 Ol Ol 1 stme =~\l——1)5*
poke oK (a8 e et UL
S3 P i S e () Al aky (S
PP35%)
STV = AYEAYYA) :odls
E-mail: shirvani.h2006@gmail.com

FURVY

S5 IA B e S H s IS ol L s e 53 Pl s K Olgeay o355 Sl e el

das Vsl u‘-)"’l;f""‘ s IS 5 gl Cwslie (Sl abpdy Bl g Sdabe OV 1 gl Olays 6,-<-~1
Sl g o @i 55 5 Sl O el o 5 S5 A 2308 o Aeke Sl B0 &S el jasiie .l odd
Sl has I sl oSl S S5 oz 310358 e 5 8L o Il b e o (65508

Tehran Univ Med J (TUMJ) 2017 October,75(7):513-20

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-8337-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

OLSas 5 o Gpun Ve

NG W U S Y BT B I PR § S PRCIN P 3 |
N 3 o 3l aS Lsls 55058 Roca-Rivada gl 0 055
LS il 55 b bl bl

OB Sl N 3 eolser s e e (Bb )
Ll sl Sl el Bl e 505 el LS gladie
o3ls OLL 241 0Ll s (High Intensity Interval Training, HIIT)
L gte sl Sl a3 S lie b,k 5 (b Ll o oS
I, swlizel b (Moderate Intensity Continuous Training, MICT)
S s el sl 3 i 51 (5l bl S sl 5 S
il dalg STl e 4

b e aws Hler 4 Wl Ol 01, Ks 5 Hoshino
Gyt 5 503 alae 53 LS yre slag 5T Rl L
Olpe 5 il olidl s Sl)dS ste pon rizmen LS Lo
Liaw alae ;5 5 7YY 563 alae 55 55 PGC-lo JMae o5y
dowed O genldonS| ol 48w S amn Lol L zig U0
PGC-la b oS 5 53 Ll sld by b (6 )hS 5e 53 o
TS

oA ol sl o sles oS sl s 50 0, Ks 5 Bartlett
Sl e il sbay g oo 5 DA L linad
NS o I 1 lodS e e e b IS0 SIS
2o 9l L35 el S ey 4 0K 5 Norheim
Uls o 53 sl 5 Slos o S35 il PGC-la (s,
satli LU S oS 55 53 Jl 0 b gr o wals b b
Wlal 5V eedS e li b abs iy 05 S 5 Jboji oS
Cod azin 53 auda Sl 5 aws VY Sle w0 Lol s (05
3 e 8 XS IE feslie 5 pelial (e S 5 Al
Ve o b el cJls adds gl sl cpl
S om s e e s pmsm g s 80 e 5 VO2max
A bl al el

5 PGC-la ¢l Al dhae mRNA &5 sls 0L CLJ
03 e e Sl s s lea.w} sl &tues FNDC5
Sl S I s ol al bty 5 JES slaes S
523l Al gl sl al il 53 0 B3 S 3 3
Sl Bl el sl el 5l e s VY ssas L

deas Fa)ls g o3 ) Ly Sl 5 WSS (Cals dhes 1 (g30ane
s a1y 255 S B 5 ol 35,5 cles adle Sl
GRS edadld ok, S" slie s edd bl Ol
sy i Jelge 5 (PGC-1o) "W S dladen o555 s
kol 28 PGC-1a il ol 53 TS o sl LS ple m
e il hae lag,Bile Ll Se 5 aS e W
Fism SAS el o Aol Dgellenst 5 JUasl (O35S
[ T i (kS KB i (b st
s A oS sl B (SSinsT e sbaos sl
(eilSl Cd b LI (oS, SRl Ol Gl s s
R T SST IR EL I At
Sl Al 5 oS s I Al (dlae by Sl
5 ol Al bz oS ol jasiin Tl oy 1y s oS
s L el sy Ga5hs e S EE ol Bl ol
FAS e sl

PGC-Ta Shl 1 b 55 odlad OF dowsas o olapslSs
AL axdls el 3 53 e LG Wl 5 e Sl dlas o
S ool gl Gls Gl (Sces paia S ke e
sl aenlSale (b, b 3555 ol o3 1S olae
S a g e b S 0 oS sled S
TG b o il b g Lad s

4 sl p8sle sl 51 0lLKaa 5 Bostrom Y+ Y JL s
s Cdlad Ay S s Lsls o (Irisin) 5 pf ol
Sl gl ise 059 SHae PGC-la 5 )bl elind
Sl s S ekd M e ol Tl I
i Seoto il 3 el ENDCS & pgorge (55 5
s RS L o 2l w5 Sl L Sl
biczmr @l LS wl gla by o5 1) S48 4 oo
O Slesd s ol Senl S OF S e SR
SeliS M s Wl ey a Lde oSS
leys Ll e Q—i}:;ﬂ e W.:)..':d» (Uncoupling protein 1)
g3 ol s bl b 5 S Glaglen Bl s
Oly Lles S Culem (gd= U sl 5l 51 s fass 5l (gslias

o 9 el 1S Ol Ol 3 p ! S 3l s FNDCS

OF+ LI ,las VD 0,33 IV o (et ity pasle olCtils o iy ouSiils aloeo


https://journals.tums.ac.ir/tumj/article-1-8337-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

o\o hige thde JuPGC-10. 53 Gl 5 o ST Sliso o (e Sns Crad Jdo s s

L (5ols pdl 5 aiS addlles 5,5 55 CO 05,5 LA (e
Cta e 4 By Sollad glaes S L Oleses COBW o5 5
S s Sl by s 53 bl il (eSS s
AT N PPV Ao o S N CON S PPN e
S OS5 6oy p e b Bl gl s o
P 355 e 09 S 534 Ghis Sdlab oy S s Sl
(HIT) b ool S35 ped 5 (MICT) hwsie okl L
St 3 S el STl g el A e, LS
s s omelS gls ) eslinad Lo pldl el VY ssus
A o oml i LS5 pla LA Sl s s
Ao Jame (bl ) w dolbl 5 ds s S K by o
DAl O5a 3 s M o,y e GNlae D3l o
G A C e slas b 58 5 e 3 Sl e 25

e 4 adr 23) (lebl ais g 3l e Ul
LoOdiss oy ol 03 fpped DAS A5 S el ais Cla
ad33 10 Ay Ol Dode g adds ;e 10 N oy slace
Jln 3 5 S o3 o ed oS 2l e 3Ll )55 3 sy
03 RS walIS LS el B Wl e Ol Caslie O g2
T Y0 ot b s e e by 05,50 S el slaes S
Vo B Vo glacdd b aids 55 Sode 4 055 5, 5 4dd> 3 e
Al Jlesl a3y 5 e

Coze Vs ol bl ses Sl ST oS 4l
S o gued e JS 50 s o o 2y
Oy lalllae ulil y asllas cpl s L3555 Cls cud sles
Joleo i3s3 20 ¥r o Klos S S5 &S ol s > b
il s by 5 eas O3] aide 1V

2 edd a5 0t 0 ml U o i pl Sl Sl
S eslimal b aids 10-Y0 Sl S a, o s ladly)
5 o g i3 3 e 53 L ad35 V0 & ks Sl oS
G =T+ TC glas 3 o gase sbadls > e O b
Enzyme-linked immunosorbent L -y, 5, J_ﬂ e lea.w A
(Bioassay technology (s =5 .S 3l eslazwl L s assay (ELISA)

A g, Seslul o+ ¥ ng/ml &l L laboratory, China)

Tehran Univ Med J (TUMJ) 2017 October,75(7):513-20

http://tumj.tums.ac.ir

alie 3 2ls Sty el 3 55 epal pleedly Sl
FNDC5 oly UL mRNA UCPI « 3 b 5l 5y zin J S ey S L
R e R N N e P
e sl U aime ol Salg 53 28 Aees Lanhy
5 L8 Ol el il el L S N5k 55
i S Sl 6o (B0os et b L oS U remes
sl LIS |y ke o s (o sgd
ey Sladlle Sl s 3 g pe Gla A3 @ a5 bl Rl
S L el eS et 93 U e sy cpl Sl Sas
ISl alae ;3 mRNA PGC-lor slie 5 i sl 5 Jaw st

2yl Sl 5ol e sk s

wron u‘%ﬁ)

5 A el Y40 Ol s ARl s addles gl
Oa b oty olp Wl 5 ol lafige anlllas )50 amsl
LS g 5Oy e YT s el e 5 Loy p S YONT
Shasdlas pl 53 L e e 5 IS ol laes S
ol (o) Dl Sz p5le o&ls 5 kg 3l 5 s,
YYEY C glos carela VY S0l bty S b bl
L S e 5 ol sl o d 3 100 s Cusby
2V OO 5 el e S s dalal O s DUl
238 el Lol )
Sl Ol el hiedas bl bl (506
plowil A L3T Sltal (sl oslinal 3550 AT DUl
pobe olSils Wil 03 L, (pped 5 SIS Jowe A
Gl i 3 5 355 Glaes S 55 Sl g (2) dlai (Ko
4 aS ke g o oy b oslis Ll b e Sl e asla
5 Sl O s 313 sy ek G IISHLES Dime oy s
SR B a8 perate SO ok b
1o 5 ol s SRy plol Jsb 53 5 dd (el o235 e
Ll s M ) e B e s ST e ¢l
4 RS 058 LAl el 355 b 5 J xS Lol oy S 52
(CO8W) wxis oia J28 05 5 5 (CO) wb IS 058 5 5


https://journals.tums.ac.ir/tumj/article-1-8337-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

OLKan g Sl id Greun o\

Gobline Hsba JmS (slaes S L anglie )3 o pad slaes S
0Lz Tukey Oga3l s ol 03330 (P=v/00)) 3L bl
23,5 53 PGC-la 05 Ol sy J28 o35 b anglie 55 5 b
500 e bl S0 (golstas ks (P=2/A0) s Clia J 1S
Ceb P=+/00)) HOT 555 cppes 5 (P=4/148) osll
A 0) opl labae 5l 55l

205 onl Ol s S S es S L aslie 3 (ies
Sobslas ysbas (P=2/+4V) HIIT 5 (P=+/+A) o35 slaes S
il cal el esls OLES Y Slaged 534S sboles oiils il
A s i g e e S 4 o HITT (0 65 S 5
(P=2/48A) 555 lsline i ol 45 A

o ) sl 4 3l 0L bl Ogail s aen
bl oS HITT 5 osll p e amis s 4 ol U3

(Y Sl 5e) (P=2/Y ) il

“E
Y

E
ﬁﬁII

G U A s RS S s g s

PGC-1a ; ol

b S 05 8 L bl slis * laeg S 3 PGC-10L 05 Oly s 1) ls gad

s i S ey, S L lolas ol F

sbases RNA S PGC-la 05 mRNA (5 ,Se3lll (sl
Invitrogen cat no 15596-026, ) Jj 5! 5l eslawul b alae il
L Jel= RNA o4 5 cble us e (USA
Spectrophotometer (Biophotometer, Eppendorff, Kes
S 5l eslawl L eDNA sl .S oL 5l Hamburg, Germany)
L (PCR) Sl senly o,y uiSly s plosil dl o 53 55 o0 st
SYBR® Green I PCR Master Mix (Thermo .S 3l eslata
oSy e c,.ejf rl;,;;l Fisher Scientific; Waltham, MA, USA)
Sl S sbeesls WL S el (S s bl L s
Olasie A8 glgaul (NCBD) (6558550 oledlbl
F: 5/- By oo gl PGC-lo 05 sla )y
R: 5/- ) /CACCAAACCCACAGAGAACAG-3
JGGTGACTCTGGGGTCAGAG-3

PGC- ) oo =505 Ol sy 0 Sl 352 AACT g, 5
Slaes S Gl e ssbar bl 5 2 plad LS ealizad Ta
LS gl s besls gamares gl o 5 LT 51 Las plomil 4 5o
Sl s el Sl as Som amlie 5 aesls s
S lees S o sl aglis gl bl 3 5 s S eslizal @ b
S8 53 slaos S 55 858 e anslie (Sl (pmamen 5 Tukey's test
dsle (gl 5 .S eslatul Independent samples t-test Q}Aj 3l
SPSS software, version 21 (SPSS Inc., Chicago, IL, ;| Lsesls
end P<e/00 s s ol (glsliae LDl 5 eslinal USA)
S

Ladl

-

53 PGC-Ta 05 Oy ppalie 45 313 0L sl aallan ol

km}iﬂ@ﬂledbﬂw}«i‘}x"ﬁ\ JJJ\?

s lasia
PELTPEF (uin axia ied azin PESIPLESS poler i p g 4in ps> aia Ul win
. Yo Y Yo Yo Yo Yo \o (4235 53/ ja) (g o3 S8y
a1 0 to ¢ Y Yo Yo Vo

(ad3s) (g o3 e

OF+ LAY o,las VD 0,53 VP o et (it pasle olCtilsy o Ky ouSiils aloeo


https://journals.tums.ac.ir/tumj/article-1-8337-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

oY s dide JuPGC-10. 53 5lo 5 (o T oo o (259 el Jao 50 Sl

L ol o e IS5 1Y e

aal gl Ldkd sl
(43> 2 ) o e (43> Q) g 3ldas (&8s ) C (4> ) o sl S slaaia
\Y-Yo Y YA-Y i Jsl
‘Y=o § Foory 0 ps3
\Y-\o 2 YY-Yo 0 po
Yo—-\V 0 Yo-§- h Ptﬁ
\V=Y+ 0 £V-to h ?""“1
Ye-Yo b £l-0. v s
Yo-Yo b £1-0- v i
Yo-Y+ \ 0+-00 A V“‘:'“

o aes 53 gade SRS e 5l Sl p e 3
CJLE—;DJL»LACLLL G| 0> 3 .]a.w}:.o &j\bﬂ w,&)';&lﬁ.&iﬁ
L SLadls N s 5| s%ea Bartlett 5 Hoshino Bostrém
19187 5 515 Norheim g Raschke « Hecksteden oliis;
Lﬂ}'ﬂfj C}b..ﬂ Osal e O, Ken 5 Daskalopoulou ,ia g3 53
S St baasly (Jbd Ol 33153 el Jb SRl 4 el o
55 B ) 45 s e 3 g LS e Al e 5
(8,503 adlas ,s s S e i Sl Sl el L
s 4t a3l e pl 45 dsls 0L OlKea 5 Bostrom
G Pl 4 e rzmes 5 3L Al e o gl
9 Huh axlks B W JS}K Jw Seg 9 65}"
ol el S plol Sl aR3s Th Sl g 4 A3 s, OSes
Soblas Hsba Jb Coday 30 VIV s OJ_J;.LJ.J Oljee 58w
5 S b s Sl oS add Lasie Vil e il
IS 3 ol bl s o 53l 1 PGC-la ol (6 ,&Kadinr | sbas
Sl Sla ol e 31 33,8 o 5 2505 5 Lt ol
AMP L o b SUS s w5l 5505 Slad oS ool ol
S e I L (ke eed e Lol saiS law) AMPK
Jos il 5 A e alijind | PGC-Ta i 5 5bey 53 AMPK

iy e Ml 55,8 OF Sle i 3 PGC-la W1

Tehran Univ Med J (TUMJ) 2017 October,75(7):513-20

http://tumj.tums.ac.ir

A

¥
X

AL J RS Al Cla JES gl gl (gl

ROTEpEY
(ng/ml)

Lhn;jf B J}lﬁi b‘}:ﬁ CJ‘;:-:;J Y )‘A}d

Sou

3

PGC-10 05 0l 3 fsbims Sul3dl e 5l anllias sl

33 e il gl Jlolae b I ASU) s
O T F I AUCINE SN N PRI NG
@ el g b S ol b it o515 5 L e
5 ko el el aia Cla &S ol Ol SgS axlae
635 35 A 3 |, PGC-la 05 MRNA 0l Oljs ik sl
el osls il Slalias [ sbay J S slaes S & Cad e
il e (s et e 53 ) Sl s e

jk:,..w\ ails dﬁs&ub}ﬁmwéﬂm ﬂ‘ﬁ‘)‘:"&"]”"


https://journals.tums.ac.ir/tumj/article-1-8337-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

OLSad 5 (loeid s oA

AMPK- ALl Slas s baw g ol o8 sds ST sl
Tss2 0 55 2oke PGCla-FNDC5

S L oS e 45 0l 0L Sl sla sy e
Ll S ol a3 b alie male 45 (MICT) Lo 2o
b sad &3l 3 oS ol 0l il 5 PGC-la S s el
i Sl Dl Clr a5l bl sl w0
o) 3 S5 S s Kl e ea (HIT) Vo i b sl
bog 8 lagn oo e gl b pablas s 5l Sk e
A3 plil el ese 5 3l eSSl O el oy Norheim
sl o3 3l 4bolS 5y T e oS 3 cnl SOL awsily
N o oimen bl A e Sl ey el 53 RS
sty Jed b Ol o b (G585 alinal o pad anda VY
o b Bl Gl S AS e Wy RS el sk
ARCIOV RPWOUN (P

5 el C b aia B8 a8 sy OLLS Timmons yioees
LYs alas3l Tyl sl 5 FNDCS Ol 58 (o8
S S o cule 3 Sl ol S el ol geenl
O3 s b plie Condy (Ol 08 e 5 A (o oS
il GasSS 5 b tss 5 bgnpesl gy s Cair a0l
Sl S b (S5 bl JmS ormes 3L L)l
Sy edge 5l andl SIS ml el (Ses aS S5 )
Lol 035

s ael 9 s eSS S sl Ol gl @L.-
Jole 5l Olyea) PGC-la 05 Ol llins 21530 Easl,
okd S abae s (plydS s Piam s ed b ecda
Sl 033yl 55 aﬂ&@OTdﬁ@?kﬁ‘W‘
T ol b Pl el o pe by 52 e SOT 05
o b sde B S QRIS il eld e
O O mli Pl nple Sl osy il L ol
53 Ol adlde 658 S Olpea ) LA o5l 3555 Dby e
OF Jn 5 0% O3y 5 @A Jele Sobagess J s
L lagbes 3l ol ade » (Preconditioning) (g3lweslel in
b 8 S Sl dolesl olKeals

Olge o (hassh o b ol s ol K

by (55050 B2 glae i 1S (ladled S Ll e
s azei 53 5 CAMP 15l & omie oS 555 s Loy SO
o olie 4 Lats 55 2) CREB o is, sla, 5B 02
Las o 5lssl | PGC-lo Oly <ol 53 5 355 0 (CAMP 4
GOl b gly eeilKe Al PGC-la 0Ly il
5 ATP polan a8 @ a3 ASUl dae s (Spbe
Cydgdone b G255s Sl Sl A6 e el S5 5
53 1538 il b anie o ed eyl s Lol S
OF Sl Jalsl sl zolinal o ed bl A4S e sl PGC-la
RS

b Rl slie b SOl slabise s cpl n0s58)
5 it S sl Slagaly 8 LS esls 0L «lze ;3 PGC-la
P 4Bl 3 e gl sl e 5 e b JaS e Sy

08 e s aS Alesls QLS s g oo 53
Al e 5 b SR ASUl dbas 53 PGC-la Ol
rnl Mg 4 e oS el dlae 3 FNDCS lid uds
il 8 Ao B a ta slaadly il ol 52 e
S I S e R N e TS
53 el Uil Y b Yl el OF gl S e
siwzr PGC-lal oS Jlas L;Lhdtf.:w 03y alaad a3
PGC-10 g3ledld o go ASlg o oS slge 5,00l 51 5 S
il s ed S Ll glulely el Ylozml (s S
TN e

sEias e 8 Sose 53 el ol st daul,y b
2o Y5k 5o el (Sas il )8 el e b
orl 48 355 UCPT ol b5l sl 5 5 0K J b o o L,
0 01 bts Gob 51350 aupn 5 ol S Sl edns OLES
ol sen 5 ol G Seos el 5 (S Tl e LS
Ol s sl o Ty IS SNae sl s (Myostatin)
Gl Sl aliae iy s Lol ol S el S sl e lssh SO
b S5 ol S Wl 30 Jsb ed e 53 oge 2B Ll s S
035 Rl L as Ad Ohle b fse oo by OF oS
o 2 Sl 2 Os s dlen g 025 SRS elenay SDlas

Ol 1 losgd Lo 3L la S5t o 3L s g

OF+ LI oylas VD 0,53 I FIF o et (Kb posle olCtilsy o 3y ouSiils aloeo


https://journals.tums.ac.ir/tumj/article-1-8337-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

(ALY

Shirvani H. et al.

LS il e 8 a8 4 \WWAT Ol s olK2ls cpl Liash s

Sy ke o2 3 i3 5P Slids S e Cules

el 0k ] () ey

References

10.

11.

12.

Gleeson M, Bishop NC, Stensel DJ, Lindley MR, Mastana SS,
Nimmo MA. The anti-inflammatory effects of exercise:
mechanisms and implications for the prevention and treatment of
disease. Nat Rev Immunol 2011;11(9): 607-15.

Coelho M, Oliveira T, Fernandes R. Biochemistry of adipose
tissue: an endocrine organ. Arch Med Sci 2013;9(2):191-200.
Karstoft K, Pedersen BK. Skeletal muscle as a gene regulatory
endocrine  organ. Curr  Opin  Clin ~ Nutr  Metab
Care 2016;19(4):270-5.

Kalinkovich A, Livshits G. Sarcopenic obesity or obese
sarcopenia: A cross talk between age-associated adipose tissue and
skeletal muscle inflammation as a main mechanism of the
pathogenesis. Ageing Res Rev 2017;35:200-21.

Chan MC, Arany Z. The many roles of PGC-1a in muscle: recent
developments. Metabolism 2014;63(4):441-51.

Bostrom P, Wu J, Jedrychowski MP, Korde A, Ye L, Lo JC, et al.
A PGCl-o-dependent myokine that drives brown-fat-like
development of white fat and thermogenesis. Nature
2012;481(7382):463-8.

Moreno-Navarrete JM, Ortega F, Serrano M, Guerra E, Pardo G,
Tinahones F, et al. Irisin is expressed and produced by human
muscle and adipose tissue in association with obesity and insulin
resistance. J Clin Endocrinol Metab 2013;98(4):E769-78.

Huh JY, Panagiotou G, Mougios V, Brinkoetter M, Vamvini MT,
Schneider BE, et al. FNDCS5 and irisin in humans: 1. Predictors of
circulating concentrations in serum and plasma and II. mRNA
expression and circulating concentrations in response to weight
loss and exercise. Metabolism 2012;61(12):1725-38.

Roca-Rivada A, Al-Massadi O, Castelao C, Senin LL, Alonso J,
Seoane LM, et al. Muscle tissue as an endocrine organ:
comparative secretome profiling of slow-oxidative and fast-
glycolytic rat muscle explants and its variation with exercise. J
Proteomics 2012;75(17):5414-25.

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. Appl
Physiol Nutr Metab 2013;38(3):326-33.

Bartlett JD, Hwa Joo C, Jeong TS, Louhelainen J, Cochran AJ,
Gibala MJ, et al. Matched work high-intensity interval and
continuous running induce similar increases in PGC-la. mRNA,
AMPK, p38, and p53 phosphorylation in human skeletal muscle. J
Appl Physiol (1985) 2012;112(7):1135-43.

Norheim F, Langleite TM, Hjorth M, Holen T, Kielland A,
Stadheim HK, et al. The effects of acute and chronic exercise on

Tehran Univ Med J (TUMJ) 2017 October,75(7):513-20

http://tumj.tums.ac.ir

PGC-1a L&"j QL:.» 2 J‘i"\“;’ v_,jt: 9 L;AJ‘JJ ‘_54..!‘)&:; a}:.\: 95 j.:jU"
uw "vJLvJ j" LgU:CJJ JAJ"'J u:’j:’j;’i 9 L;lb/w\ 4.1.».49 JJ
f.\f. D)LQ...; d....l}u)‘rp DL <CP> 4:\)'4.:114 L&'i‘;’fi (:}LG bK.:u'\b

20.

21.

22.

23.

PGC-1a, irisin and browning of subcutaneous adipose tissue in
humans. FEBS J 2014;281(3):739-49.

. Rahimi M, Shekarforoush S, Asgari AR, Khoshbaten A, Rajabi H,

Bazgir B, et al. The effect of high intensity interval training on
cardioprotection against ischemia-reperfusion injury in wistar rats.
EXCLIJ2015;14:237-46.

. Hecksteden A, Wegmann M, Steffen A, Kraushaar J, Morsch A,

Ruppenthal S, et al. Irisin and exercise training in humans: results
from a randomized controlled training trial. BMC Med
2013;11(1):235.

. Raschke S, Elsen M, Gassenhuber H, Sommerfeld M, Schwahn U,

Brockmann B, et al. Evidence against a beneficial effect of irisin in
humans. PLoS One 2013;8(9):¢73680.

. Daskalopoulou SS, Cooke AB, Gomez YH, Mutter AF, Filippaios

A, Mesfum ET, et al. Plasma irisin levels progressively increase in
response to increasing exercise workloads in young, healthy,
active subjects. Eur J Endocrinol 2014;171(3):343-52.

. Huh JY, Panagiotou G, Mougios V, Brinkoetter M, Vamvini MT,

Schneider BE, et al. FNDCS5 and irisin in humans: 1. Predictors of
circulating concentrations in serum and plasma and II. mRNA
expression and circulating concentrations in response to weight
loss and exercise. Metabolism 2012;61(12):1725-38.

. Jéger S, Handschin C, Pierre JS, Spiegelman BM. AMP-activated

protein kinase (AMPK) action in skeletal muscle via direct
phosphorylation of PGC-la. Proc Natl Acad Sci U S A
2007;104(29):12017-22.

. Novelle MG, Contreras C, Romero-Pico A, Lopez M, Diéguez C.

Irisin, two years later. Int J Endocrinol 2013;2013:746281.

Russell AP, Feilchenfeldt J, Schreiber S, Praz M, Crettenand A,
Gobelet C, et al. Endurance training in humans leads to fiber type-
specific increases in levels of peroxisome proliferator-activated
receptor-y coactivator-1 and peroxisome proliferator-activated
receptor-a in skeletal muscle. Diabetes 2003;52(12):2874-81.
Reisi J, Rajabi H, Ghaedi K, Marandi SM, Dehkhoda MR. Effect
of acute resistance training on plasma irisin protein level and
expression of muscle FNDC5 and adipose tissue UCP1 genes in
male rats. J Isfahan Med Sch 2013;31(256):1657-66.

Shan T, Liang X, Bi P, Kuang S. Myostatin knockout drives
browning of white adipose tissue through activating the AMPK-
PGCloa-Fndc5 pathway in muscle. FASEB J 2013;27(5):1981-9.
Timmons JA, Baar K, Davidsen PK, Atherton PJ. Is irisin a human
exercise gene? Nature 2012;488(7413):E9-10.


https://journals.tums.ac.ir/tumj/article-1-8337-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

I [ ] ] VI l Tehran University Medical Journal, October 2017; Vol. 75, No. 7: 513-520 Original Article

The effects of high-intensity interval training vs. moderate-intensity
continuous training on serum irisin and expression of skeletal muscle

Hossein Shirvani Ph.D."
Jalil Aslani M.Sc.

Exercise Physiology Research
Center, Life Style Institute,
Bagiyatallah University of Medical
Sciences, Tehran, Iran.

*Corresponding author: Exercise
Physiology Research Center,
Bagiyatallah University of Medical
Sciences, Nosrati Alley, Sheikh Bahaei
St., Mollasadra Ave., Vanak Sq., Tehran,
Iran.

Tel: +98- 21- 82482391

E-mail: Shirvani@bmsu.ac.ir

PGC-1a gene in male rats
Abstract Received: 06 May 2017 Revised: 16 Oct. 2017 Accepted: 21 Oct. 2017 Available online: 22 Oct. 2017

Background: 1t is known that irisin plays a role in regulating energy balance and body
weight. Hence, the aim of this study was to evaluate the effects two models of high
intensity interval training and moderate intensity continuous training on the irisin serum
and peroxisome-proliferator-activated receptor co-activator-lo. (PGC-la) gene
expression in skeletal muscle tissue of male rats.

Methods: This experimental study was conducted in Bagqiyatallah University of
Medical Sciences during the summer months of 2016. In this study, 32 male Wistar rats
(mean weight =250+55 g, age: 8 weeks) were randomly and equally were divided in to
4 groups: basic control (CO), control of eight weeks (CO8w), moderate intensity
continuous training (MICT) and high intensity interval training (HIIT). CO group rats
at baseline were killed and CO8w group was held concurrently with the experimental
group but did not participate in any exercise training. HIIT and MIET groups for 8
weeks also did moderate continuous training (15-60 minute at 15-30 m/min) and sever
intensity continuous training (4-8 one-minute intense interval of 28-58 m/min, with a 3-
7 one-minute slow interval of 28-58 m/min). The enzyme-linked immunosorbent assay
(ELISA) method for measuring serum irisin levels and real-time PCR method for the
relative expression of mRNA of PGC-1a gene were used. The data were analyzed by
one-way analysis of variance (ANOVA) and Tukey's post-hoc test at P<0.05 level. All
analyzes were performed using SPSS software, version 21 (SPSS Inc., Chicago, IL,
USA).

Results: The results showed that the relative expression of mRNA of PGC-lo gene
significantly increased in both exercise groups compared to the control groups
(P=0.001). In contrast, in comparison of control groups, neither HIIT nor MICT had no
significant effects on serum irisin levels (P=0.20).

Conclusion: The results show that the two methods of exercise training may be the
upstream pathway's activation can increase transcription of the PGC-la gene (a key
regulator of energy metabolism and mitochondrial biogenesis) in skeletal muscle, but

doesn't make a significant change in the levels of serum irisin.

Keywords: high-intensity interval training, irisin, PGC-1a.
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