[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

WS/ [+P1dly 5o g )b 331 (Bgo vl (S 3y pole oty gl (oole alo

\WWAZIN/YY: o dy &, WAV Clliguad )yl (g0 0 losds cpuibiadds 9 oy 0590

SIS of o 41 (50310 g W T (9L (9 50 4D 7 i
SIAE B 40 090 SV 31 vy FNDCS g o i 9 5 9l g3 8 yI03lnt

G2 9 SO ) w g s g Gwgi ) S b s 2w

f ES . Y. Y . & Vi,
‘s.bl.wuzjgé‘s.faqu‘ M?U»wa‘wlfslmb&‘ ‘s.bo})..\g,&w

05 Ol dlwlinl I3 ol jan 4y pogls g wad (LS (gl (el e £ Alie Jol gl Bue sl e e Subd

SO, oz dlac g Sws ) 2,2 <8l o o (Fibronectin type 11l Domain Containing protein5) FNDC g . igiwo

Dy Bl P

Sl 5 (27) ©ozp 1 aae) Yl amy b Sl o) Trog @28 O ) 5 slams Ghosh €55 owiz GP9)
UrS 105l e 09,5 ¥ a4y ooles b0kl la oy ¥o s i dglie 00 b B> 51 lieb] cga (1214 ol
oduziw REAI TiMe-PCR g, 4w jloz dlac g Siwss ) (2,2 <8l ;0 FNDCS ¢ o aiwo 5 ol ol o ploil ads>
ool Jelos g 4520 6l 5 S omeind (33051 9 ONE-WAY ANOVA -yp05T 51 (9,8 oy Sy dnglie (gl
a8 ooliciasl Y+ oV ST 5 SPSSVS 133l o 5

S obine ol a9l yeS 5 (o9l (e 095 O (S ) 207 S8b Ot (0 Ol SIS LA gy il
95 1sline 09,5 93 ety oz alae il (P=+/AY) FNDC5 o (P=+ /YY) iyt pigicss 055 et (aly «P=/+ 1)) el

2re3 0,3 FNDCE g o yigienn loraisy » (Blr a5 e )BT L ablio sl 5 Glr o3l sl sy oo S5 a1 16 S azmid

ool S gy wad LS 29l o yeS (i 28l sl (g el SaT)S seglas

P9 (p ped el (LS o9l o5 FNDCS ¢ gt 1 guadS” (saojlg

SIAE of yor 4 (0glai 9wy (LS (gLd (2 ped Atk £ duamglio e (BLD g (g Alugz e le (ol wans e e
B P W) yw oz dlas g Sy 0 (22 S 90 10 Wy GIAE B pan 090 S 3l am FNDCS g 1y pigiws o ol 2 8t
AVVYD A(T) Y8 OYAY 35 Bgio dugd Sy pole olSiils iy} sale aloo

Olpl Ol g5 280 ¢ (o jg paalgilio 9 (soudigns (51555 - )

Olpl Ol a5 281> (o9 ST9lg b 2955 plod Shiwwl -V

Olpl Ol g5 28NS (o ST 9l iud 295 Jlusils -V

Olrl 595 Joglis sz (S iy poke 21> (Sl 3y 09,5 b sbiusl -

FESVVOFPVE ¢ sy 350 S_rahmaty4290@yah00.Com: ;Suig Sl s ¢+ A1 « FAVAVEY £ al5e(J ghumo 0 3kanns 953


mailto:s_rahmaty4290@yahoo.com
https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

Fibronectin type 1l 5y 0 ol ¥ gg5 (5iSSg 8

slae .5, (FNDCS5) Domain Containing protein
WY o nl i O30ys0 jle Gy 5 Sensl G5ils 5LS YV
Yoo¥ Jlo ;0 FNDC5 (V) 35500 slods 4 ggdlls LS
sasls ol a5 wl s JlRiegh ey
5 FRCP2 plyie 4 5 din S oo (gl ¥ g5 (525809
ol el SMae s () ogd o bl oo Pep
O 05 (oo sedhsS le ALl pdS e le,
S oo Wb 1) aleST GedgellS 9 ()98 (S pelS
9 CREP NFAT ugis) sbo,eS 5 556 L belse (5
S PGC-1a adss s MEF2C s MEF2D (slo (1u5s 0
b b peelS o IR Bk 5l ogd (o Jshe wnn
Adenosine LS utign Olhwdgige (pjgisl o aS
»,ls (AMPK) Monophosphate-activated protein Kinase
Oeon e e g oad PGC-la ad b g
S, 45 FNDC5 555 oo (s 9, 45nd J5Is 5o FNDC5
S5 4 g ol alnSS Sdemion Sl e cwl plae (S
sl Ot bogd o by 053 00 Cainl sesse
L b (2,7 koS cage 3090l Bas sle sl
Hac 5 FNDCS as 0 Ae 5l s (Q) 958 (o0 5l 0508
Mg 50s sl 5 (opr S8l s (o5 laie 5 (S
30 ] (5‘...&.'5).’55...15 SS9y a5 FNDC5 .(V+) 04 o0
09 Sdad (V) 0ebie ol (o559 colled 4 gl
Gl 6,515STeS a5 sei e PGC-la oo el
.l peroxisome proliferator-activated receptor PPAR
dg> digi Ay &S Cuwl 150 (65,50 jle 9 SSew o PPAR
adgi cely 093 aS 0gl oo FNDCS 5 by SO0 el
Lol )l Joho s Goodi S (inl S5s0 23]
30 sded Galidl Al 4y ased jo g 0980 o0 UCPL L
5 Mz n) e S8l ad Glowd sl op 8L
&ly 5 07 wboe Gulpl GhlS 5 0gb o olix
ppl gy ol Jus 4 g FNDCS o ol oy

&7 sdse 0 Sl b cnl Sel Ojge 4 Wl e

WWAY Sl 851 <90 05 Llosds it 9 S 0590

FNDCS g (9 5 giuwrd 005 3l 39 (09I g Wi (i (99 (9 yoi' 4l £ dunny Lo

S Sl (mls Gile g EEse PSSl 0l
) anwgs Jlo 5o slo,9a8 asly azdly anwsd (sl 525 Lpases
sbslom L B (Mol ool I3 50 cos 3
oz ol gl 4 s o8 ol il (SUyls
oo (B 5 B slaglom 5 Ol (09 LE8 (s>
395050 et &y (oMl oee JSCiie g e
P & s Gided meyl Ghge 0 Y0¥ Lo o
. Adipos triglyceride ;L w oS o7 om0/ dgiws
sed 0uld Jotewe a5 ab aaS (ATGL) lipase
Sl 05z el 5 Jo el sl (65 & oyl el (558
aS cl edls oS OFIF Jolas (p yigiws (Jsge (459 (V)
35 ok sbol e (1) ol ond L5235 el asl FAF 5|
Sloged (27 <Ob 5w (252 SOb @i (s
Cl 5 oS abox 5l oy ol b o @l (F) ol
03 Ol el sl e (F) 09d oo (o 5 (Sl dlie
5 ol (Al Ol g oS (bAL p s
2olie w3 oo LS Lo tmghy () wiied adsSid 565 oIS
5 31 (wsSame abaly (Bl b ol o5 ol g i 3]
Ol s 5 o iz oI L w3l ol ke (09 o8
@ Coglie Gad Slin 359 dpeelSes RS RS
e b w3l cnl ol ol Les (1) 308 LLs )| g
0 ol oRIB gy crl Sl el BLSE Gloed o2
B Sdx eFen 0 ol ORIPBL 4 e pgres
<, Sl LllST 9 WUCP-1 ) Uncoupling Protein 1
iz Bl st Lm0 5 0ghe e Sl
O e g peiies dlal) (Bob 1(F) Coul Sse sloged
PGCl-a0 CPTL) o,> LwlSl bo,Slis 5 oy ¥gws
Peroxisome  proliferator-activated  receptor-gamma
dlac o (€ jlosST pg,Seiaw ¢ UCP-1 coactivator
[ e 53 il ams co lis aS o)l vg>g SIS
ol oy ullST 4 Wlg o Dlas 9,0 ATGL

(0 ,8) 09 yomie 8Ll o oy

O3 (Hgo dugely Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

s bbb nelimal G855 Glaines b (Syb
5 ATGL/p isiws » olubial L Czpn 213 o),
Sl o Jle sl Wla3 S 15 o) 2 0590 i FNDCS
Silse sl 5 i e BT T s
L oS alaghge 0 o7 <Ol (o7 laoskas ) (Seliil
Wdgr ond Bl D (SYsb g polae )y n (2188 w3
O 039 e ()9 Sollad atia A om0 (o) p
28l Gl ATOL glie 5 w2dl 20l opz ooy
owals ATGL polie o uyped (o aan A JLSs 4 ¢
S 2w e (o)) Sodlad nl sezg L 28l
0 oazy b OA) ols Laglil 1) ATOL e wooe SYsb
S by Sl (3 w3, gg 5l L B (STL mls
bt cel ol g cwl (Sl o See el
Sedse s b gz sleekl ey ely sbaeeSs
s 5l (YY) il e g e iz o2 (VA
ISl alas FNDCS o5 ol 2 slee (o255 colled
Loz » @lemd S, ead gl glo, sliye
LL- slee (o555 ol Cate 3l i i0)S gy
Sls L FNDCS o5 ol 2 ) —opzn 2 ), oo
s el Wlgy oo 65 Cuogas aS ‘s,.l.?oi 3009
(Slosed (o7 Sl it s Gided sty (s
axlllas 5 130 (YY) LY ) 098 039 L2l 5 ool guas] Cormlos
(22 05 Slabial @lie w35, )US 50 ()9 (nped fol>
WD o Bl slol) 5o
9 s oz Sdl o sies S Gl ol
995550 oot @ slgd Lol Jole (Dl il o5 55
5 hae 59,0 sl dS 55 GlST L i bLS)
S8l 50 (nfgied Gl s oo S 4 g )l (g L
@bS g (22 GleST IR L (GMae 8L 5 o
505 lostd oyz il Cigid Lis 40 5 (0 YY)l ol yan
lile,S 9 sdend o33 L ENDCS i oo (F)o,lo i
3 MCP-1 5 ppnpl Goyb 5l (Dae 5 oz <db o

Gl g (59 pelS el g cwl SIS L6 o oigid

WWAY Sl 851 <90 05 Llosds it 9 S 0590

Ozt o1 JBs 4 g sederd Gl 4 g oS b
OY) 05 o ATGL/

oM e ke 5l swilgd abde (n 2r e
(555 @ Gl s -l (Solel ¢339 0 Sloe
GRS eya8 Gl el (s e Sl el ol
Sls Jlssay 1) Shlasl 5 (Sopdl jials g il
Colled 36 ojlye S5UsS laingh shiie ek
s (Bl SHOY) Cslonds el 655m (252 2 (59
Jolts a5 el (3559 (el 3l IS8l (LS oS
Jud glacaliul 5 610 was (L o855 slecdld
@z el by plaie @ ojgyel g el Jab e L
a5 weo e plis biegh ((10) cwl axg8 S50 (Sigm
Opes aiile ) slawslas LB ol Sl asass L5 o9l oy o3
2 S Sloy duze By b (Jy e (el gelil
5 Iimg a4 owyied Sl (Dlas palest o)l
WJie jsb 4 (00 NF) WS (e slml G IS sy
Slaan g axan VY BT duslie 4 (YY) 2l Ko 9 SOl
9309 (RS g ead (b o9l (e o ped Al Y
S Olsz U 5o Gosw ooz Ol 2 Do (GFYsb (seglas
D plp Grred (h9) 99 B S Gig 27 Olee Sl
Rl (B 9l G ped jo 0l By ey aS Dol (nl L
Dol LS sl p el gyl HOF) 0g S L
2 ON sz OB )0 s eelatdl g 5 ee (e USSgn
(17) adlyoo Do (GYsbo (caglis ()9 (n o3 b dmslie

2 5ol Cnped g sl (s sl o pes BT 515
Sl el oais aglae oo L FNDCS g o dgiws 5 ol
g ain & sl olis (Y10) (lKes 5 Y o Jlis

Ol 2 Gl ol Lo ool yed s ¥ glaan

039 B3l sl)ls Jub e slasoges] (Fwm p) 202 b
(Y15) i lSen g wole (b 51 () cal asl
o 29l s 0 I, FNDCS 5 by loboe yiol38l

SOV WS sasline wlle 0y o Sogeyl jo wal

O3 (9ot Sloyd = (Sl lous g (S pale oGS Ao


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

YO ol 4y 658 050 b o8 (oSl iz 5l (ol uiS
alolyl a5 wiad 5,00 slaisS 4 e ole FY 0 YV o
25 Sy (LA 05e MBS (g s H 3550 slSE 5 T 4
Ao yo g 08 Gl lanan VY al> e Sl el gy ol e
soly 3l eolial by Kawgh Lawsi oo ped SS9y atin 7
28,5 pll LS (glazan Jlzo

o5 @l 5l plaebl jshaie a5 gl i Y b o
@ w2y O Veead gyl oy e Bl des,
cdl,e Chow) ojlaibisl Slae w5, @y Vo g oz g
i 09,5 ¥ s ool Bolay Gl &) e Yo e 30 S
S

il § wtin n g atin £, e Ve o gl 05,8 <)
by oylalinl glde 5, 9 Wols plxl eglas oy ped
(o9l (o) 33,5

wlr 5 atin p 5 4in P Dy g Vot pgo 0g)S Y
3 lalnl o138 w3, g Wols plbxil suals L gl o a8
(s (b (gl (n yed) 50,8728 s

26 owyp B b atis £, e Ve ipge 098 Y
e w5y JAS eSS Ulsea —ozn ol @,
RE 05, 5 AL S b b WS s o okl
(U5) w08 il o o il

Wha F Dde Wb (b o9l g (oaslaS (g e 095
3 JFS 0g)S Mg Jed ) (59, Al Foatia pa g
S35 09 Sl (nyed Al (4555 Culled T
b o5lelisl gl o, Tl s ool abas VY Jpos s o5
eV ey b Ak V) alie Sy Sae 4 b5y
s 3,5 1B T (eyme po (aiie )0 59, @iy g 4B
Jol 4 b wald (Lo o9l 5 (slows (L2559 cudled
e plol dd> F atin jp g alin £ Sde 4 L 4L
(V Jsoz) (VF)

5 oI S 095 3 oley Gl el 5l adlal
b Jloel wad (Lo (o9l (o3 09,5 )0 laogls (ul 38l

@9 DS g (oaldS el Aelip bl g gepd o

WWAY Sl 851 <90 05 Llosds it 9 S 0590

FNDCS5 g (2 5 ghwd (35 ol 32 (509105 g dod (s (99l (39 pod Al & duy Lo

oobel e Byb 5H(YY LYYF) 008 oo gl 4 Conli>
@9l Slayed )0 im0 (207 Olie oad pldl slatagl
Spo b (Jy el i (oaghss Dl ped b plp ol L
e FNDCS 5 i slagniin 5 S loy o
08SE Jy s Siow 27 0 e slaasla
21 esl s el (LS ol (nyed 55 50 b Saeeh
Gl Wl 00,85 anlie 50 ot 0F Ole
e 4d £ o bl ool gl 40 ey sa0 0 gy
oo 2 oylabinl slae oljem 4y ool g wals L osls
G5 Bpan 0,35 Syl am FNDCS 5 pipiws o
S, ju ez dlas 5 s n 27 S8k 90 0 iz

)18 0929 Sglis 3l 5

Voo 025 Ol by 5 Sl g9 5l ol Gl

gl 51 e STV D (355 (oSle b slaian Ve o) e
el gl sbo, b glws lpl el
Hpls gaim oBails i pole saSisly Bblgs olKio o]
Wos plidy) Celw VY ) o o S Laalpd jo Jodso
Pt 95 g e P olidy, £9p0 (U Cels
(2o, TO d905) Cusb, g (0,5 le YYEY) Lo (as
oolol Oy 5 Gl 09 dgzge e a4 iad (gl
o il glae Judow g s jleslawl b eyl jo o) (6l
bs oz slie by gladlio Joall)giws 4295 L
S Sl eslitul b iz o 5 eeb g ol (raasie L
Crzn @l ST e b oS ol Rl o alie
S ety Oygo 40z p sliE g oud ploxl
O 1oz slie slgime ol solel 2,5 65l il p
ST 655 ey VY g 29)) (202 5 S 5l ey
& b oS Slhaeeg Sl 65l weys Ve gy
(V0) 9 &) o (333 5 2 Sl & LS O (ol
SV a o oS Ve e sl ey, o) S egdle 4
O Gy Ol (s e @ 0yl 5L O ) e VY

» g alble bo, wbe o aly, il e

O3 (Hgo dugely Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

OlhKes g oo ) v -

cle 50 g 0,5 b (0l eyl ol le> o S
L G gles o 4 ol o e delsl 4y Byeid
smlreldled dan g, pl 5l 0gs oad ools plaisl col
Sy o mS cel cnl e a5 else of, ol 5l
GoS zd J,uS 09,8 o, dwy Blas 4 wigd

sl pag e codled

Ligasl 7r Sae 03,5 05w 9 5355 05 whad (b
Lo Jobee @ad cpl ad pbul dids o e V8 Cepw
Sired Aaly Glacas (ggw I (YF) ol VOZmax 7#A
5 VO2max /A« Joleo cod i 4y 2ol s o9l 5 (el
nd 3 sl e 09,5 5o g VO2Max /A8-) - -

ALBS 0 e VP ey b g Jleb ol sl 4l e ool

g Nl Gl g yed Olude> o Jsb jo b, ad o plxl

Gl oo 10 S0 ) cmds (S 580 o S 5 ool L

2ol (kB sl 5 egh (58555 Celld slagn yeT S SIsn ) Jsu

5 e YV ado Yo JIY-
. Js!
48
S yio YV 4o FY JIYe
A8 Y adido 50 o Feo gt ” . ‘5‘ p9o
CY-FCR)

Yoaads 0 e Feoogls o JIY S s YV i ds OF JIFYF
asbY e aids ,o yie OF ol VA JINVO A “’J,, T ’ ~ ] Py
48,80 EV-FERY

B Y aids jo e OF wols Y JIY aaBo Vb o e Feogls ¥

Al Yo B 1o pie AF woglii VW JI

Yoaids o e Froogls s JIo S e YV wads e JIOF
B Y e iy 5o e OF wogls Yo 1A I B sl el e
aids ai8s

Al Ve addo ;o e OF cogls Ve 8o ¥ oaddo o e bl # 4380 50 e YV adds 7o PUEE S

w‘#‘ébo)jé

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

S 039 pS 95w s ) cBo b Sl g5l e
Glp g dezmin mbe Ol 5l colainl b aloldly puew ol
WD 3,8 0,8 sl dx 0 A les jo s sla i
Real Time-Polymerase Chain Reaction RNA z! sl
Selas o 5l 0,8 Lo 8¢ 51 ookl b RNA ] el
ssba Sl kr a5 S ny @ skt
Joe e G5l oolaal b sl cé 5 bl alSlas
MalS” bl b Ko olfiwd b g ool 5 Joply Jolore
SaS 4 2l 56l lelas wm A 0 ol jeen
odd zl)3ul RNA L2855 plxil p)929,1S Joa oo +/VO

(@8l 31 )5 o sl s Sao VIO el o () & (s

WWAY Sl 851 <90 05 Llosds it 9 S 0590

il g yAeas]
U BT Jds g baosls olesl s 5l Gliiz! jolase o
5 e el FA o, iy colled Al 5T suile
elS) oy g cmalS 1 oalitl b a3 Az 0,5
A odkly s o Ois eSS 2 il 4 p S e A7
o 9 Ghs 2 (O 0j9 kS & Gl 4 p S ke
bl 6,0 aiged GEpgly (nl )S WAl padas s alad ol
5 Ot O Ol bl Gl oS G 25 w7
95 st b 5 ol 2b) slr Gl dlas Z8b
a2 8o O 5l gaS e o oy e 3l ed S oye0e FNDCS
@ ol ereb Jole dliws 4 g 0ol lazr a3 5 )90 L

995 SL 3l g9y » (Pl e b b ool giind (09>

O3 (9ot Sloyd = (Sl lous g (S pale oGS Ao


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

Sl 505 ly ol oals i85 L o Housekeeping Gene
A 00lal 27 Jgo 8 51 a3 0590 5 o ol

(5ol ol g 4 325

Ciog g a3 glaosls (o dtws Glp arogill
b (o Sl (K)ol 85 S 50155 (y5e5l 5] o el
0092 Qe susy 2 Sl ngd 9031 51 5 5 Wosls w3 0y
ONE- (9051 51 (5255 Gt e dlive (sl 5 Lol
mho ad solitl S5 i oee;] s WAY ANOVA
A4S L s a0 gyll slayge;] der sl (s loline
e 3 SPSSVE 153 o 5 5l eoliiad b g )lol Jelosi g 42329
s aloel Yo oV ST 58 a5 5l ol L Ll gas

: S Oollimdo

ipaS Ly sy s b oD, RS 5 (oIS Jolye don
oS L Jsd5e jels gaim>  Sop pele oy Sy SIS
a3 plil (IR.DUMS.REC.1396.21) M=

FNDCS5 g (2 5o (35 ol 32 (09I g dad (s (99l (39 pod dds & dus lio

yogili YA© 4 VP 750 Job 10 OD Cond :Kkeo oy a8LS]
oads zl ZW RNA Cislis (ol g coaS Sily a5 09 1A
«Oligo d T) 5 6 I sloyoulyy 51 EDNA s Cg 09
3 b digel o i oolaiwl LISE oS Joslljgiws b
a0 VY Gl o celn Vo Goe adle Jly oliws
A8 )3 8 ol S il ax 0 A0 sles (o adBs B 50l 5 il
los jo aads Vo Sae 4 bbaiges lal Real-time PCR (4!,
aw b Feoolaw 4 s 50D a3sSSl ol 5 il A0 A0
Al puly Cgz o5 il 4> 0 0 gles 4l Y. Lol al> 6
o youl . Jlasl cgz o5 il a0 DA glos a sl Ve ol
A S S gz ol F sile a0 VY gles 4l Y.
Lug by 1uSly 4y bgy e Ctolidl slasl Cgd STy culed 4o
Ct mean colys,s g zl,5cwl Real-time PCR olSiws 138l o 5
2 g ol 5o ek ooliitul 990 jealy D Sud A ye 9

Olore ds STy (5 ol idgh ;o sl 0l &l)I Y oo

Desnutrin  Rat GACAGCTCCACCAACATCCA AAGTCCATCTCGGTAGCCCT
FNDC5 Rat ~ATGAAGGAGATGGGGAGGAA CGGCAGAAGAGAGCTATGACA
B-Actin Rat CACGGCATTGTCACCAACTG GCTGGGGTGTTGAAGGTCTC

3 i (og5 G ped 09,8 50 (pyed Alae atia £ 0LL o
SLP=1P0Y) 095 Joline g ylel blod a4y Jg wgr JyuS 09,5
okl 5o e sl Alae Cdl pisien 0F Ol Ol oSk
S e el (b gl (S 098 0 yed Ablae aiie
P=:118) o9 Jobime s)lol Ll 4 g 09 JpS 09,5
Okl )3 ez dlde S8l Ly ppian (3 Ole Ol oz 02
3 e o (kS gl ye 095 40 (nped Ao atin £
390 Jolire gyl Bl 4 Jy os el el 09
oz dlae il FNDC5 o5 oo olime o )b 5 (P=+/A0)
9 o9 (oS 095 (nped AShe atia £ UL o e
JFS g (ogs (oS 095 (P=ANY) wad (LS oS
JFS 9w (S sl s 0 9 (P=AVAY)

(F o ¥ o JS5) 085 lalins (P=+/EV0)

WWAY Sl 851 <90 05 Llosds it 9 S 0590

aan VY jlaw b o, o5 0 lasbiwl Bzl 5 Kikee Tal o

9 A.id.w QSL“'> u_»aLJ U‘i)"” olfo.mdq Q)‘.\:ll.u‘ LS’L“; pn))
30 el oo ools LS Y 9 ) o Jeum o i A gl
P S 25 s Sk s 0 Ol Ol 2> g
IS (S 095 9 B 53 (nped Adlae wlia 7oLl
b awolae ;o (P=+/++1) Wl Lo gl (o p05 g (P=2/++Y)
Olie Sk 5l 0g ol glol Llodd 4y 5 ey S 098
Alae atin 7 (bl 30 (Fws 05 207 S8l op it 0 Ol
S T ared 09,5 ) ke (eglS (el 09,5 5 (yel
3 () JSKE) (P=2121Y) 0 oliae G)LJ Ll a5 g 090 2y

rolez dlae C8l o ieien 0 Olo Ol ol Lieg

O3 (Hgo dugely Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

FNDCS g (9 5 giuwd 003 3l 39 (09I g Wi (s (39 (9 yoid 4 & dunny Lo

S lailbnl g oy 2138 w25y Bras 4\ Y law b, (g o laibis] Byl g .Sl 1Y Jgae

Jd a0y (p55) 2 039 (P55) adgl 539
AYTEY Yagay YY -0 7 n @ w3
YV Y1 EYY YY-£0 sl I3 o33,

i doys  (p)5) 25 039 (£55) adsl )39
-Y.AN Yfo+a. yaoxay Jys
=33 YFasy. Yarzay 8 815
RYN2 FY-£0 vas+ay 5 oy

loads 03,51 (MANESD) o fasbiwl Bl oul ¢ 1uSKiloo &5 4 b o0ls

20

18

16 *p=0/001

14

1 *p=0/011

w fold induction 10 *p=0/001

[ I N R S« I o]

Control Interval Training Continous Training

O yloline glisse . J S 09,5 b dunlie 40 (03 (6lo 09,5 10 (oKb Swg 25 (o2yz <8b oo atwo MRNA 6l si Ol s cans ) S0
b ool (S5 el 5a3l 5 485l S lgil sl 3RS s wead (LS el e saghis iyl (sl S

3/5

*p=0/016
25

ofoldinduction
115

0/5

Cantral Intarval Trainina Cantinane Trainina
A 05 )5 L duglio )0 0 pad sloog,S 50 s oz e b st MRNA () iz Bl s s oY S

b ool (S5 chad 5al 5 485k S lgil sl SRS s wead (LS ol Gy 09,5 (o loline gl

WAY g 5l 90 0 ylosds ¢ il 9 st 090 O3 (Hgo dugely Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

2/5

1/5

m fold induction
0/5

Control

FNDCS5 g (2 5o (35 ol 32 (09I g dad (s (99l (39 pod dds & dus lio

Interval Training Continous Training

5 lbog 5 e loline @slis pas 7S 05 5L dualie ;5 (o3 (5 05,5y pu ke Alie il FNDCE MRNA 6 s sz s S ¥ JS5

o eolaw! L;y Ls""p"" u?“’)i 9 43)-19 e 6‘9“] g)?"")'|

2 wad (L ool g el Gl el (355 el o
b 3 il g B Wl e JS 0,8 L awlis
2359 Codled and> SO 5L (VAVY) il Ken g g0 0
5 8z Ol o ex SELATGL )5 oo » 1) o5 U5,
O obe Ol )0 G A5 g A0S gwyp Y
A(Y0) s onnlive 09,5 50 G (o0))9 Codled 5l o ATGL
ATGL/‘J".UJ'}.:.MJJ O3 QL..» Yl RUR QL...; C"L“" Q.;.]
S pS o5 )18 Sy Codld add> SO 8l cod o el
725 1501 Ol Ol Wl ge e (SVsb (359 (505 g
St Sip 7 O JWS 4 g e Yoo aly ,s e
(Ve T aesge &) Do (Vs (L2555 la s o
(V10) Luiler 5 )Y @l b ol Giagh mls
Oied aian £ aS wisle lid il e g pw )Y 09 plie
P9 (o8 dnd ¥ glatin )Y Al o ped STy 0
yolo Gipgh 0 AT Jise 0 .c8,8 Lol wal s
5 sla i g5l Yl 13) o ‘al:;;.ﬂ s dad F slazan
el Slad> oo b swsy p) 0z S8b pedgilie
3 Slolse ioli8l @y amS o g el a8l ol i
9 OmyY GRRgh 0 Al e ey w9,z 8L ATGL

laST o a5 pac L ATGL o Lo pac ol Sen

Ghae 8Ly Fwg p) 27 S8b (QbSse 7
5 adgl Jole lgie a4y ATGL sao oo lis a5 g ol jon

WWAY Sl 851 <90 05 Llosds it 9 S 0590

o7 S8 st 55 Gl 45 0D palee (Ol haghy 5
9 Gl VP 5l G ) (ooglas (ayed 09,5 90,8 30 (Slwsy )
b alia )3 Galp A Sl (Ae) Wl (b (o5l (o5 095
.Oy)‘ol;.xak_g)ta‘i Jal?ddu5w‘wdfuso5)f
i o am3 e 5 o ing, S ST LS j5bo o
sz Sas SVsb 55,9 lled S s oz 3L ATGL /
@S goliie (red 4 b oo SRl (2259 Sulled g4 ]
(YY) laa g LlglolEyl il oYV Y)) il Ko
O aan g\ Y as wls lis o oa Ll IYOIPURIPES
33 rAgewd Gl ) 5 Age 5 ees S Sle (0359
oial38l e s e S 0,5 b dwslie o oy 24l
SYsb 3ler (£5559 Slld 1o oy 8L 50 Fgkws
colled b il S8l ol 45 e il Wl pe e
0l oyz S8l o S (65 (ol alSs I Wl e
e i oo las Gldlas iz v (YA YY) 09l
o sloged 4 s I o S8 e (S8
2 et 5 selaed Gl o 5 Lot ool o 05 e
wols s (Y1 F) il Kar g oS 9 (Y2))) il e
g yetd 3 AMPK (o) ply prase dlanly & 0 gt
Sa9r8 0 g (nl Bis lp g o)l B oy cdl

s ialdl JLos 4y oy dgies Liglzdl 13 (F Y)Y el

O3 (Hgo dugely Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

JrS 09,5 b amglie jo (Sl dlae ;o ATGL 5 gt
S Wlgie s BBl s 5l S F XY YY) ws
3 Wog)S den oS (ol @ azgi badl (Sae 098 22
g Mog 05,5 b g lie atan VY ol uagh
Slgee ©rzn @l @) e Jlis lategy (S
Gz e 5 Hhas 090 WS mead SRl el
Sl Oloie 4 a5 09d ATGL/ o ipiws Gle (2l
39 (o0 4Bl Gl gandl 4y Saeglie 51 6 1S 5l> sl Sl
ATGL/ s pgiws Ll lie Lo Jipghy jo ls 1A «(F YY)
Sad b gley e (Byb 3l g canl 00g YU S 09,5 o
ATGL/ s pigiws lo lobixe (iul38l gl 58 saglad oy o3
05 Ol o235 2y 09,5 50 andl el 005 I (Dlas
B9 JyuS 09,5 3l i plp ¥ Dlac ATGL/y Jaiwo
ole 2 s ool Cade b Baies plai b e 4y oS
ol 0591 7S 08,5 b dslie ;5 Mae ATGL/ 5y isiwn
2 1 Gl el e (Yob el (o555 (o8 125
95 S35 el sl (Gas (99,0 Y peelS 65 R3S o]
YY) sed e Dlac g0 ATGL  iuli8l ascs jo
(VoVF) Gl lSm 5 2,08 lis b yolo gy bt o6k
JS eglie (o pes atan £ aS wisly ylis sl g g ob
O O r 6l S me Y sl dged 3w
(VF) Cslu Y 5 ) g9 dlas sla b ATGL/ 5 iscwo

O ol Ol ad pelaepole agh 0 iz e
Sl (LS sl (nyed 09,5 50 Loz dlae (n Fgiws
g1 olixe (g lal Bl 4y 5 09: 535 09,5 51 i

556 Aoy 5o oud plnl (ele (gt 090eS 4 4 L
Sl 5o az st F Ol p ad S oglS el
Suie 5l aS ol o] 5l g (Dae ol s 4 g oz

G e bl o 0l &5l b By
cd oad ool ATOL /oisiws 55 ol 2 wbing
ez e g S 0l g Vi o ol g5le 5 (20Y0))

o> 50 o0 STy b e G AMTG) (e 09,0 22

WWAY Sl 851 <90 05 Llosds it 9 S 0590

@b @ GRSt Glr e e Lo
O YY) cl 5y9,0

05 Ol Olme &b polas Jol> agh )0 iz o
ol (i 098 50 (e n) (27 b gk
bld g 09 wad (LS (o9l (i 098 5l i
2 @by Gk oSl g loline Syl (gL
0F ol »owad (S aels npes U A
S5 a8 yeb Gl g sl 48 55 & 90 ATGL/ s iatws
05 Ol oIl cel Wlgi oo solgn (359 aped wd
G295 50 YV ,YA) 00l o> <8l ;0 ATGL/ 0 giwo
O ol Ol wpln VoLeyE Rl cde ol
3 o9 2y 09,5 )3 (e 2 (27 SSb (g
5% ada) Wl oo wad (LS gl (e 09,5 L alie
51 oolizul a5 Ll T 51 abl aLElS o ped Ske 5 o
e slple) )09 S (ghped glaad o
ol el a5 (VA YY) Wb mlEl s
Frtr Gl g 00 S il gz b S 5
S 095 ) G 2 27 8L ATGL/ o iptwo
FB wad (LS o5l Gayes 095 bl j0 (o9l
s 09,5 58 35 0y pRelS (Bb Il azy
s Grped 098 boanalie yo wad LS ol
50 el odd i oy CBL ooy tals 4 Yl
sz SBb opx laael sl eolitul pie g g A
B ol 2l g 5pS (wad (L2 (25l8) 095 0l o
el oals 5 ole

s G5 Ol Ol Sl Giaghy gl &bl s
JrS 09,5 5l e (agls (nyed 095 50 pw ez dlae
L codel Cawod 4 ulis g jloline g)lel Ll & Jg g
(V17) s 5 (550 (YY) (S0 5 8 @l
OLiS 5 4 gl 058 o o (V21 8) il e 5 Jil 5
wan £ ol o gelisl LBy el aae A aisls
D509 S kR A g b 0 oS Ei Bolil clad

O3 (Hgo dugely Sloyd = (Sl lods g (S pale oIS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

Orrsiws 05 Ol o Gplp VY Gl was s

M‘D 6@5‘..\.’ U")"“'T 05; L> d.M..aLQ.A ).) ).\..:)LQQ 4.1..49
5 Wl (S ools epes wes e L a5
b5 BT 7S yloy o b i o= ceglad 1 yed U duelie
o olez alae FNDCS (5 olo (i pol> Gimgly 5o

RS 09,5 3l pden (i ke 4 egldi (T 09,5 0
SIS (e g8 g0 WU el eSU Lol sy
o olez akae FNDCS (5 ol 1) (ol 5 s s
GLQJS.i}).» )l r:‘ds JA ).ula dalflv\} ‘515 ‘w‘ oa)S.; o
FNDC5 s _al3il Lol cde ool o0 aslllan iy yad
Db (L3 o9l (el b dslie )3 (caglal 1 peT 09,5 )0
SIS (el 095 p0 (ae Julod Yzl g 59 Stals
O 039 s BMILFENDCS a5 ole o7 51 el yas L
RS 095 b aslie 1o segld (el 09,5 (159 (eSile
e Gl Al jo wg i wad LS gl
@5"“’ u—']“"’ la d.awl.d.c ) ‘Soj‘d.v u-’)'°3 05; ) FNDC5
28k FNDCS (5 ol oo w00 o0 (LS gl Bk

JrsS 09,5 b annlie )0 (saglad (3 09,5 pw oz alac
ahn A wlad 5 ases il ol g oo (YY) Glo gl
5 Gololime Sglas S 09,5 b anlie )0 (silen ( peS
40 aS ‘_,,_:l> QT 3.00Q) ol ‘5»)1..4: FNDC5 .5 olo
09,5 o, dea (V-IV) plo (faghy o pol> tagh
@I w5, slatie wix ey SOl JuS g o ped
) @b Sy ASQT Gazg LI il oo,S cébyo Gz
bso Gl FNDCS (45 olo ol oz p (213 w23,
55 8 ;3 FNDC5 5 by sl laie Ylazs! ((FY ¥5 )1)
pac el Azl )0 g Cuwl ogy 0L JUS g (pped 09,5
Y FNDC5 )5 obe zsl esdyb 5l sl s loline wislis

) i T @ ad s o (Vb (23555 ol
Sl (Vo1 9) Ll ) g 55,90 e (Y ,F) 00,5 oo
i S @l ise 50 ohy d (S Cryed AT sl
pS Gli8l 5 oegdle Wisg 00,5 Cdl e oz olde
090° 7 SR S Sl ((Dlae (9,0 S 5 5
Gl Sl il b a5l cloged 4 apie | dlac
5 FNDC5 HSL ATGL) (loggd ipz <ol 5 & ulsmed
Gial3dl Alauly 4 B35 ayed 1) gy ol yas (UCP- )
S8l g seded Gl el (Gae g9)0 22 2D
9 JHl5 Oz e (F) ogdioe abae jo loged o)z
939 Oed ame A sl las (YeVF) il Ses
A e 4 61 Ll el o) e ol
alae )3 @55l ol sl SMhas gg0 w6
e GHhas 59,0 ATCL ol 4 ezl 50 gl o
ATGL /oy bsiwo 5 ole Gialidl asos o (YY) o
L awslio )3 wad (LS 9ls i 095 3 (SHlae
ol a5 BB LS 09,5

S dhae oo psin O Ole Ol ol Giegh )0
oS 09,5 1 e wad (LS (ogliS (ped 095 50
597y 5 blme Goles g bl Ll 4 Jg o9 seglas
05 Ol Wl (Lt (9l (n ped g cnl Ho bl
s 09 balie o 1) e ke dlae G e
e bl S0 05 i oS (LB sl
el ple (Dlas (45,8 S medS 55 53 5l eolazul
las slanze 6550 ( Bk 51.ETN) Wb Gl
Nad LS el Gaped e o) Ceend o (ordge
Bras il 50 lal Ga gle Cwed ple 5l iy
I Nt R ETL T ) T SE R
AT0) Wb oo BN o oz abae g o) e

05 ol ol JWs @y sdsed i SRl 4 Y
Lle el ead e SMae ATGL /5 Jgiwo
R T S R P\ RGN VIR SRR VRS L SRS


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

@legiagh 4wl odd (oaw (Jy Cl A5 S jg0
35 slagetisn o ole ki ol e a5 0l oLl
GLSen 5 hdes! e o dy ad oih (5ol
Li> glp oald Glye 4] npgies o oo (T41)
walol ;o .(F) ws,S 1So3lail 090 sloged oy Bl Cigid
09 Sellad alag S S0 (Ve VF) s 5 olsSULe
B 9l G peT 0590 Sy 5l o g BB wad (LS (ol
o 390 (Sl dlae )3 FNDCS 5 olo » 1) wa
o5 ole 3 aS w5l eslasl L 1Y (YF) wisls 158
2 sz S8bog 0 FNDCS 5 (o giws lagnzion
OlFiss b Jol> ol gy 0w ez dlas g Sy
2t LS el s (el el IS RIE 85050
Mz dae s g 2y @ S8l 90 0 o7 peddslie

2S5 ki bl Sl e

S Sl 5l &S ol 6l a0 S 4 (IS sk o

2 Ay Jelse p (Bl a5 o BT L ablis (6lp 5 wipe
oS w,ls FNDCS g 0y fgiws aloz 1 02 padgilio
Dy el Gl Jy el 55l by, (sagls
Dlgs o0 0o | slo gl sl (5 5k gy b (LS o9l
Sracbl) wad (L o5l 5 ool (nyed SS9y 50 550
O3 ol p bl i @5, LS 0 ez @l wi)

}| = f“"‘““:Jj-'L“‘° 30 Fee GLQL;Jagf )-ll.w 9 FNDC5 9ATGL
&S oy (HSL,CG-58,CPTL,UCP-1, PGCla) alo>

gy oal ol 5 LS e Sl s L ol s
2 Gl g 6)lae 1250 QBT Cliz ohg 4 wis F S
e (ol ] Joe 4y 0,08 Jsbi (K psle oSl
FONVY WL (o) S cilnia) s, ) 51 2 ,500s
ol o bl s Ml i3 b oS e

WWAY Sl 851 <90 05 Llosds it 9 S 0590

ol Ghagh 0 (Jy L)1) Sl (B9 Clled sl am cela
a5 05 plnll (555 Aiged (108 dndzr (AT 5l ae sl FA
Seoez oo il Jbline Solis pae » (6,500 o Wil oo
S92 (e Ogp Akd 7| jd (nyed Syl tagh o
Slowl J5S 09,5 5 (sogh (yed 095 (e s)lolie gl
e 5 Bl @l b ol g @l (e @0 09h
—seglie (o8 atie YF a5 65kl g o (V1Y)
FNDCS o5 ol » 688 JAS 098 b anslie )0 (sjlse
5 ey @l b pole fagh @l (B 5 (TA) Cul anilys
05 o lolias gl T ol g o2 B (Vo1 F) il San
5 smoliiwl SB359 cpyed aan VY 5las |, lac FNDCS
oley Daw g g0 BB s (YA) Wlos S sanlin 53lse
WAVNT) (lSed 5 )i (gl 50 23l (505 090
2 Jy sl oad pll (ilsa (oosl (B39 (2 yeS iia
S5 Hged Oloj ooglS (D)9 (nped wkDF pSl> gl
FNDC5 ()5 ke g9l 45 o & 4295 b sl JJ38 36 55 33l
ol gy 30 (Jy 1) Sal (59 Sudlad 5 amy Zeels ¥
1) s plodl (658 Aigos yed dnde 5T 5l dmy esles FA
O Jg el oalds azi 0 Dol cpl jep g o Yleis
09,5 b amlie )3 (oogls (¥ spln /P RIF e
31 a3 NS 3Ll ples S
2 w0 (L s el il gl @b adl o
(Al o7 G B Rl el J5uS 095 L anlie
Llod 4 Jy el 00d o oz alie 2l FNDC5 o5 o
s sl mls b ol iagh mlbs oss jlas (gl
Salis ol cle (1Y)l gwon b (T-1Y) il Sen
Gl g WIgSlle gy po all (nyed SS9y 50 Wl o
Pl (22359 (S 39y 5 Al ¥ ailis) b Sogesl (¥41Y)
Yzl (g, po awd> V) Lo Lidgh L awlie jo a5 ails
Sholize roli8l cel g sl 009y s ool aiyje (65,0 e
logsgizms alex §f el snd Slac FNDC5 o5 oo
i S eSSy 6 S eIN pis y2lo Giagly 4o Syrse
ol 2Balesl s di5e 4 4295 b a5 w9 FNDC5 4

O3 (Hgo dugely Sloyd = (Sl lods g (S pale oIS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

RYIRY

1-Bweir S, Al-Jarrah M, Almalty AM, Maayah M,
Smirnova IV, Novikova L, et al. Resistance exercise
training lowers HbAlc more than aerobic training in
adults with type 2 diabetes. Diabetol Metab Syndr
2009; 1(1): 27.

1-Knapp M, Gorski J. The skeletal and heart muscle
triacylglycerol  lipolysis  revisited. J  physiol
pharmacol: an official J Polish Physiological Soc
2017; 68(1): 3-11.

2-  Villena JA, Roy S, Sarkadi-Nagy E, Kim KH, Sul
HS. Desnutrin, an adipocyte gene encoding a novel
patatin domain-containing protein, is induced by fasting
and glucocorticoids: ectopic expression of desnutrin
increases triglyceride hydrolysis. J biol chem 2004;
279(45): 47066-75.

3- Ahmadian M, Abbott MJ, Tang T, Hudak
CS ,Kim Y, Bruss M, et al. Desnutrin/ATGL is
regulated by AMPK and is required for a brown
adipose phenotype. Cell metabolism 2011,
13(6): 739-48.

4- Larsen S, Danielsen JH, Sondergard SD,
Sogaard D, Vigelsoe A, Dybboe R, et al. The
effect of high-intensity training on mitochondrial
fat oxidation in  skeletal muscle and
subcutaneous adipose tissue. Scand J Med Sci
Sport 2015; 25(1): 59-69.

5- Morton TL, Galior K, McGrath C, Wu X,
Uzer G, Uzer GB, et al. Exercise Increases and
Browns Muscle Lipid in High-Fat Diet-Fed
Mice. Front endocrinol 2016; 7: 80.

@ slEbly 4 axg b ol agh ,0adle yo p)l

°979 (‘.3[""' u")l-"-’ 4—’954 = Qlfd-a-m-’y UL*" 0l Jos

6- Erickson HP. Irisin and FNDC5 in
retrospect: An exercise hormone or a
transmembrane receptor? Adipocyte 2013;
2(4): 289-93.

7-Teufel A, Malik N, Mukhopadhyay M, Westphal H.
Frepl and Frep2, two novel fibronectin type 111 repeat
containing genes. Gene 2002; 297(1-2): 79-83.

8-Lecker SH ZA, Cao P, Arena R, Allsup K, Daniels
KM, Joseph J, et al. Expression of the irisin precursor
fndcb in skeletal muscle correlates with aerobic exercise
performance in patients with heart failure. Circ Heart
Fail 2012; 5(6): 812-8.

9-Panati K, Suneetha Y, Narala VR. Irisin/FNDC5-An
updated review. Eur Rev for med pharmacol Sci
2016; 20(4): 689-97.

10- Bostrom P, Wu J, Jedrychowski MP, Korde A,
Ye L, Lo JC, et al. A PGC1l-alpha-dependent myokine
that drives brown-fat-like development of white fat and
thermogenesis. Nature 2012; 481(7382): 463-8.

11- Seale P, Conroe HM, Estall J, Kajimura S,
Frontini A, Ishibashi J, et al. Prdm16 determines the
thermogenic program of subcutaneous white adipose
tissue in mice. J clinical invest 2011; 121(1): 96-105.

12- Shanshan Gao FL, Huimin Li, Yibing Huang, Yu
Liu, Yuxin Chen. Effects and Molecular Mechanism
of GSTlrisin on Lipolysis and Autocrine Function in T3-
L1 Adipocytes. J pone0147480 2016; 11.

13- Tumminello N. Strength Training for Fat Loss.
2014. pp. 1-5.


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

14- 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.

15- Zhang H, Tong TK, Qiu W, Zhang X, Zhou S,
Liu Y, et al. Comparable Effects of High-Intensity
Interval Training and Prolonged Continuous
Exercise Training on Abdominal Visceral Fat
Reduction in Obese Young Women. J Diabetes Res
2017; 2017: 5071740.

16- Malcolm eaton cg, julianne barry, adeel
dafdar, david bishop, jonathan p. little impact of
a single bout of high-intensity interval exercise
and short-term interval training on interleukin-
6,FNDC5, and METRNL mRNA experssion in
human skeletal muscle. J sport Health Sci 2016:
1-6.

17- Bae JY, Woo J, Roh HT, Lee YH, Ko K,
Kang S, et al. The effects of detraining and
training on adipose tissue lipid droplet in obese
mice after chronic high-fat diet. Lipids Health
Dis 2017; 16(1): 13.

18- Han YJ. Effects of aerobic exercise on the
expressions of skeletal muscle fiber type-related
genes and FNDC-5 in high-fat diet-induced obese
rats. Interl J Applied Sport Sci 2017; 29(1): 42-
53.

19- Fabbiano S, Suarez-Zamorano N, Rigo D,
Veyrat-Durebex C, Stevanovic Dokic A, Colin
DJ, et al. Caloric Restriction Leads to Browning
of White Adipose Tissue through Type 2 Immune
Signaling. Cell metabol 2016; 24(3): 434-46.

WWAY Sl 851 <90 05 Llosds it 9 S 0590

20- Menshikova EV, Ritov VB, Dube JJ, Amati
F, Stefanovic-Racic M, Toledo FGS, et al.
Calorie Restriction-induced Weight Loss and
Exercise Have Differential Effects on Skeletal
Muscle Mitochondria Despite Similar Effects on
Insulin Sensitivity. J gerontology Series A,
Biolog Sci medical Sci 2017; 73(1): 81-7.

21- Alsted TJ, Nybo L, Schweiger M, Fledelius C,
Jacobsen P, Zimmermann R, et al. Adipose
triglyceride lipase in human skeletal muscle is
upregulated by exercise training. Am J physiol
Endocrinol Metabol 2009; 296(3): 445-53.

22- Chen N, Li Q, Liu J, Jia S. Irisin, an exercise-
induced myokine as a metabolic regulator: an
updated narrative review .Diabetes/metabolism
Res Rev 2016; 32(1): 51-9.

23- Pekkala S, Wiklund PK, Hulmi JJ, Ahtiainen
JP, Horttanainen M, Pollanen E, et al. Are skeletal
muscle FNDC5 gene expression and irisin release
regulated by exercise and related to health?. J phys
2013; 591(21): 5393-400.

24- Storlien LH, James DE, Burleigh KM,
Chisholm DJ, Kraegen EW. Fat feeding causes
widespread in vivo insulin resistance, decreased
energy expenditure, and obesity in rats. Am J phys
1986; 251(5): 576-83.

25- Afzalpour ME, Chadorneshin HT, Foadoddini
M, Eivari HA. Comparing interval and continuous
exercise training regimens on neurotrophic factors
in rat brain. Physiology Behav 2015; 147: 78-83 .
[Persion]

26- Ogasawara J, Sakurai T, Kizaki T, Ishibashi

Y, lzawa T, Sumitani Y, et al. Higher levels of

O3 (Hgo dugely Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

ATGL are associated with exercise-induced
enhancement of lipolysis in rat epididymal
adipocytes. PloS One 2012; 7(7): 40876.

27- Yao-Borengasser A, Varma V, Coker RH,
Ranganathan G, Phanavanh B, Rasouli N, et al.
Adipose triglyceride lipase expression in human
adipose tissue and muscle. Role in insulin resistance
and response to training and pioglitazone.
Metabolism 2011; 60(7): 1012-20.

28- Kim SJ, Tang T, Abbott M, Viscarra JA,
Wang Y, Sul HS. AMPK Phosphorylates
Desnutrin/ATGL and Hormone-Sensitive Lipase To
Regulate Lipolysis and Fatty Acid Oxidation within
Adipose Tissue. Molecular cellular biol 2016;
36(14): 1961-76.

29- Petridou A, Chatzinikolaou A, Avloniti A,
Jamurtas A, Loules G, Papassotiriou I, et al.
Increased Triacylglycerol Lipase Activity in Adipose
Tissue of Lean and Obese Men During Endurance
Exercise. J clin endocrinology metab 2017;
102(11): 3945-3952.

30- Turnbull PC, Longo AB, Ramos SV, Roy BD,
Ward WE, Peters SJ. Increases in skeletal muscle
ATGL and its inhibitor G0S2 following 8 weeks of
endurance training in metabolically different rat
skeletal muscles. Am J physio Regulatory,
integrative comparative phys 2016; 310(2): 125-33.

31- Louche K, Badin PM, Montastier E, Laurens
C, Bourlier V, de Glisezinski I, et al. Endurance
exercise training up-regulates lipolytic proteins and
reduces triglyceride content in skeletal muscle of
obese subjects. J clinic endocrinol metabol 2013;
98(12): 4863-71.

WWAY Sl 851 <90 05 Llosds it 9 S 0590

FNDCS5 g (2 5 o (35 ol 32 (509105 g dod (s (99l (39 pod Al & s lo

32- Gaidhu MP, Anthony NM, Patel P, Hawke TJ,
Ceddia RB. Dysregulation of lipolysis and lipid
metabolism in visceral and subcutaneous adipocytes
by high-fat diet: role of ATGL, HSL, and AMPK.
American J phys Cell phys 2010; 298(4): 961-71.

33- Shepherd SO, Cocks M, Tipton KD, Witard
OC, Ranasinghe AM, Barker TA, et al.
Resistance training increases skeletal muscle
oxidative capacity and net intramuscular triglyceride
breakdown in type | and 11 fibres of sedentary males.
Exp physiol 2014; 99(6): 894-908.

34- Azuma K, Osawa Y, Tabata SH, Katsukawa
F, Ishida H, Oguma Y, et al. Decrease in regional
body fat after long-term high-intensity interval
training. J Physic Fitness Sport Med 2017; 16:
103-10

35- Huh JY, Panagiotou G, Mougios V, Brinkoetter
M, Vamvini MT, Schneider BE, et al. FNDC5 and
irisin in humans: 1. Predictors of circulating
concentrations in serum and plasma and Il. mRNA
expression and circulating concentrations in response
to weight loss and exercise. Metabolism: clinical
experimental 2012; 61(12): 1725-38.

36- Park KH, Zaichenko L, Brinkoetter M, Thakkar
B, Sahin-Efe A, Joung KE, et al. Circulating irisin in
relation to insulin resistance and the metabolic
syndrome. J clinic endocrinology metabol 2013;
98(12): 4899-907.

37- Bonfante IL, Chacon-Mikahil MP, Brunelli DT,
Gaspari AF, Duft RG, Lopes WA, et al. Combined
training, FNDC5/irisin levels and metabolic markers in
obese men: A randomised controlled trial. Eur J sport

sci 2017; 17(5): 629-37.

O3 (Hgo dugely Sloyd = (Sl lods g (S pale oGS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

OlhKes g oo ) v -

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

and browning of subcutaneous adipose tissue in

humans. FEBS J 2014; 281(3): 739-49.

WWAY Sl 851 <90 050y it 9 S 0590 O3 (Hgo dugely Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4606-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 27 Dec 2017
Vo 26 | NO 2 | May 2018 Accepted: 10 Feb 2017

Comparing the 6 weeks of high-intensity interval and continuous training
with standard diet on desnutrin and FNDCS5 genes expression after a
period of high fat diet in subcutaneous adipose tissue and the quadriceps
muscle tissue of obese male rats

Saeed Rahmaty®’, Abbas Ali Gaeini? Siross Choobineh®, Mojtaba Dolatshahi®

Introdution: Obesity is a systemic disorder that disruption the regulation of the effective proteins; in fat
metabolism (Desnurtin, FNDCS5 it leads to resistance to insulin and Diabetes. The aim of this study was
comparing the 6 weeks of high-intensity interval and continuous training with standard diet on desnutrin and
FNDCS5 genes expression in subcutaneous adipose tissue and the quadriceps muscle tissue of obese male rats.
Methods: This study was fundamental, and its method was experimental. 40 Wistar rats were compared after
12 weeks of high-fat diet (n=30) and standard diet (n=10) in order to ensure obesity. Then, 30 obese rats
were divided randomly into 3 groups: control (n=10), continuous training (n=10), and high-intensity interval
training groups (n=10). Continues and high-intensity interval exercise trainings were conducted according to
the principle of overload for 6 weeks and 6 sessions per week. Extraction and gene expression level
desnutrin in subcutaneous adipose tissue, desnutrin, and FNDCS5 in quadriceps muscle tissue was assessed
using real time-PCR method. The one-way ANOVA test and Tukey's post hoc test were used to compare
inter group changes.

Results: The study showed that the difference between high-intensity interval and continuous training on
desnutrin gene expression subcutaneous adipose tissue was significant (P=0.011), but there was no
significant difference in desnutrin (P=0.275) and FNDCS5 genes expression (P=0.981) between them in the
quadriceps muscle tissue.

Conclusion: For people who suffer from obesity, and for counteracting with the destructive effects of
obesity on fat metabolism factors, including desnutrin and FNDCS5, continuous training can be an effective
method. However, for weight loss, high intensity interval training is the best method.
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