[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

Cd s S 3y oale RGN dlee

V€Y UMU Y b)lo.».:} I b)gb

V&g o i g o il GG ol 2 Aliste Sy pe g (Sl ST (o
Sl g 15 5 s pige (29> €L 4 (BAIBA) sww! S sig9 3! gl Ly g (UCP-1)

VY FIYY 1l VY YNV sl

Y . Y . . owY . . . ) .
by aeg ¢ plals) dead 7 ga i Elpa @3l 5 prel |l
w)) os)f s)l).)l.w:l Y L)l)"l D)gio0 ‘UAM“’I .)I)T oKl )90 ..\>|5 564»))5 P9.L€- 9 u).b W)J 05; &u_w))s 6)9J9’)‘5 d)as.) dwb A
Oyl ygi5ms (oMl 131 0Kl 0 ygize dnlg 55y pole g (S

LXVCCY

doue (o9 U1y bylyds ol Wl o S cudlad 5 Conl o gjlows j (sylows dino) 5 (oM (gl (oilo Bl H-KY-S 9 doddo
Slagige 3 2y €8l hb sloged ) 555 Jelge p o] CBlate b9 Sliaye g (Slo b iy pole Baios Baa s
De P

gans G pd) 31y 5 5 o Gl a3 o Vo &S 255 oolital b ol )5 Sy 3155 Wl 5 ge s Y5 1 L9,
oxilodly g yo YV g ud (518 (Jgame lie wf) yoo & 9 n GBS 02y F) poo W oy dldle S Sl g 38 055
i Cudin Odo &y g BAD S 0D (29l (pyed g (Seldinel cpyed s gloglie cnyed (Bl Sy Jold (U i 095 a4
ey j) b ezl Real TIMe-PCR _bs, 5 BAIBA 3 UCP-1 coysanl of ol oSl sly 5358 cppo dunds gty (clattin
o3litsl PE-/+0 (o fslins g 3 b0y, (e GMB] (ysl e (S5 onid (3905 5 (ANOVA) a,biSy il ly Lo (50l

ok 5 labse o <l 3 BAIBA g UCP-L (piopl sl ol obine Lils crge Bl o8 ol i plis :aadly
Gl S 09)8 4 s )5 do (laf i slaline (I3l s pad (gl 5 tolitel o gtoglie Sliyjed ] Blato g (p<-/-0)

9 stegliie (pyed 09,5 & Cud b (9l (3305 09,5 > UCP-1 g cpiopl slagy] ol jloline (al3l (psiomes (p<e/+0) w0
(P<<+/+0) 30,3 oamlivo | oliiuw] oy ol

C8l dnug glo (2 8L > (B 2lileS Sl L Bl o G lge pols Glmgh @l 4 g b 16 S Aol
5 (sielitol taglie (539 Cilice Sliyjo3 &S Jb 13 29500 Splie slaslon plo S 3 ol xS 5 lostd 22
o 1By Bhe o 0190 Jelse p Cuto 5B L g (shosed <l GRIB 2 e by Olsie & nb sl

g 45,5 ka5 > e Gl ol 4 53 5 2 RIS dine) 3 ke Sl yed lsis 4 Wl s

Sloged (oyz <l Jolgs ¢ Bl cbrd (9l oy yed o alitnl (p peS « oglio oy o 10031 gulS

Ol ygioms e oMol 13T oK1y 03yt A1y B3y pole g (S S 09,5 ((Byg (Siler jud HLoliusl 1 g BN g
SOAYYYASAVY : plod SNAYEYYAY 1 yRl s_birjandi2001@yahoo.com :Jxes!

5T (g > VE ¥ bl ¥ ojlods V) 093 /b (Kb poke olKiils alom



http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

56 e (2,7 COL 0AD sl oged Julgs pr ilise Sl od 5 (Sl /0L 5 s 0l

oM glogd ald (F) e ol 4 Aty (5 )lse 5 (B
8 il Jales il cod g ol odmy Lws WAT
{F) S (b9 alld s 3190 Jlse S (2 o8 3,5
el Ly BAT 4 WAT a5 > o Jolss J1 500 2
S ple o Jsisas o ol (BAIBA) sl Sy s
BAIBA 55 .ol os bl [3)y9 dlawly b SosS
=4S Gl oCawsee jl oad iy PGC-lal &y ditusly
Joae BAIBA (V) 5,38 o 15U Gilises (slaplul
GBS 5 0391 Sl e 13 e 5 ully S
5 Il gl g SIS (e s 2 o Sl 005
)l &85l giilae ST oyl g Ll )3 (pipen
Ol 4 Eely )3 g oad Ay (05559 clld e > BAIBA
29k 9 (o859 Sl yed pbsl (M) 315 i el g5
e g S 1y (o Bl it s bl e e
D99 &S dad o i was Slalllas il gusl,8 1 BAT
OO Slogd oy 4 2z <L ) (Slodas (5) 5 oo
Sdlglio @lsls 3 4 595 0 BAT (sl § g WAT
2 (RT) (gtoglio o5 () 25 (it (oM 1 5559
by s piored (S0 Slalllas .l F5e b S 5 dau
@2 ey g e 4l piel 4 B deglie iy yes oS
eliiwl (a3 45yl sl e (V1) ol (0
Sl 5 (a8 g (SN CukS dg0 cage (ET)
o (ol Gl |y (lie dise 9335 (0 (B9ye (5
S ol o3l L piman y] Claging (1)) 1S ol 3
e 0lisS clmoyd Jolis 48 (HIT) s sl iy po
Sl (0)9l50)) S B9 sLmoyg 9 Yo s Ly
3 i (V) el 550 3 3> (58 (15
Foe Rl So e g9 ol & Wloshs s wllllas
4 S Cewl (MICT) bwgio i b polie (s5lsn oy p05 (5l
sl (2 0395 (ialS o 4 il (1 (B 4 e
Ayl ) s B (Solol o gt Lldg e d9s2c 5
Sl eeSy as ol s o)) Ken 9 DENg (VYY) 29 oo (3l
e )b 5l (Segl—do 5 gilo—n Sl pe5
o=l 4 Db e (59 iblS cels PGC-1ovIrisin/UCP-1
039 st S8 sk 4 (Seglie g (slgn (nped S Sy
PCC-1 ggba 9ol ralS ]y 93 (2 o 5 o
ldllas 55 gl ol (VF) ol Liljl 1, UCP-1  Irisin

® B-Aminoisobutyric acid
® Valine
" Thymine

AT g piawd

EVRT
sl 3 4S8 Sl ole i (poje ()lon So (S
el L basiyo (Jol slaygish 5l (o g conl @l (o
— =B slag)lon YU 95 )LE8 ol a5l o low
el e Splie pg )i 5 (53wl oy 4S5 ((Bgye
(ht o) aile Jale cpin odomn Jolb I (o8 (Sl
(V) sl Lo o S35 eonlatihslaz ¢ 5155 S
3y yiir p3 Lol s 18 (Sl 5> (S8j Jelge 425
Byan dxii ) (Sras S5yl gm S pas (A6 Sl
el (V) cowl S culad plaw jialS' L olae dlge oL
ol d))_:l p—waLw odS ry.b.u L;lef‘.bl )l u_is @2
b (> 8l alen, S s bddbs diwd dw 4 sl
= 7) R o 8l 5 (BAT) (loged (12 <l (WAT)
BAT el WAT oy ase 45 (gjluoydd Jos M
Sl a plesd 551 Jodd s 9 3)b lile)S i
sl ol 8l o BAT Slade a5 wiad o oyl baasl 035
9 S 05 el 9 BAT (o g Cusl o5 (5)blae sk &
byly b 0 WAT L(F) 3 5959 tio alayly sy duo)d
Ll ol a8 el )y | BAT (b Sy Sl e ols
slaglon 9 (Bla jl 3l pL (3 2 b 45 loge
r2ogde (B) 1S (o (5 3l Splic pgyiin b Lasye
PGC- i o sbclsilio g (gdin dlgo oo Julse
Oiall ol 05 4l clogad &) i ay> s > 'lat
e ol 9 003 FNDCB oliél esly PGC-1at s

) . o .

2 ol b g ord b Jolo (slié I sl Sl
obe eel PGC-la jl (iU cpjmpl 25800 iy 05>
ol gize g 0 (UCP-1) " £ 6 Cui> gy
Lo Bep i oSo UCP-1 a3 o al5ol 1y (6,8 g
U5 9 slogod (2 Fig—e s wedal ) 45 Cunl (o
A8 J,8 4 BAT (Y) 3y Liis BAT & WAT s
gl 9 (21 )38 gie 051)5 (gl Sl (5>
PGC1a-irisin-UCP- ylSe s .caul iS5l >
G138 L 5 sl Canglin & gl 55 il (K00 5 1
b Sy a3 e 1y 298 Gl (22 > 5l Gl

! Peroxisome proliferator-activated  receptor-

gamma coactivator lalpha
? Fibronectin Domain Containing Protein 5
3I H S
risin
* Uncoupling protein 1

VE ¥ bl ¥ ojleds VY 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

P56l Uhse 2z L 0 sl oged Jalse 1 ilise Sl ped 9 (Bl /0L 5 5l

P Jeld g j WV el ye ol (LL 53 (V) 2 ol)5
b slas S ojlul sl HFD 09,5 jo 7 g ND 09,5y
g & (Bl jobo &y olerdly 5o pu VY 9 w0d SL )3
aglie (2503 (OC) "3le S8 Jabs (2 b 09,5
(HIT) s 55 e (ET) (iolinel 505 (RT)
Shaasaly plosl |y @l ped dite Coi Cide 4y 5 WA e
Lee Index = body weight (g)/body length) J ja3ls
5 o0 oaliul Sllges Bl ol b)) sl (€M) X100
(V) ad a5 55 )3 Gl (Bge plgie 4 ¥V (VL i
asblly oz gl Bpan (ol o3 plxil ol a9

sl

oglie o po3 SS9y
9 ELE5)) yite S b (teglie (b3 I (aglie (32505 5
A edlawl Aoy yogsle 9o b (olaale g ds 0 AD Cod
Jaleo (slogyi b gl din )3 (0 e slolidl A yo 5l g
Jate bl > 4 iy cnl g 5 g9 gl o g9 2
aselsl 31 e (L U oo g AV b oy jl 8
ly Ly a0l g 45 332 B B350 S5 g
Cygody Sl yad g YU aill i 29 o 4 9 oS
T b Cog o (nped duda 2 & D9 i > Al iy
5 4B 53 Caw yb yo o)yl dlold b o Jolis |y 1,55
O Alol) lanl o Lo yos o 09 dadd S 1T o
o (4253 s L S5 o AL) bl 5 (s 5 a5
Sy g S Bid L djy ok ()5 0 Cug S >

(V) Wby o plosl 0,8

] oy SS9 2
5 (VO2max) 3 yas eS| wSlis iodw ¢y
M35 oy 03,8 05 ABBY 03 |y gRelisl (3505 095
Ol 8l Ay 53 yie 93 lise )b Sy iy 9 a5
Seals oy S Hle s b g a B K0 b ige U il
S99 b VO2max i158l pue VOZ2MaX 4 (yduwy SHo

O3S Ay (Byae (ST Cus D9 Sy ol
L aS Sy oo M8 4 VO2 ] 1o &S 5y iy 0l
351 g el o Canday ogiSY )b 5l GLSY clale iov
e Oy sline a9 1 0 ge e (b 51 i
cesig doliyy b L jbse ymsms -390 VO2MAX ety

® Obesity Control
AT g piawd

o=l b (00) w5 al Sl alae ¢ oy b, 55 ,Son
olw  ybliae woles o) Kan o KiM Jlio lsis 4y 3954
Onres Jlom 5 slagbye logd (a2 <8l ;> UCP-1 5
Feng (V) 152 ,S5 sdalie Juod 5 (g5 lawgio s b o>
9 09> =z JRbon w9 J 0a3lS (o iy R
a3 3ls claies , BAIBA poba Ligliil piomen
L Sl alas 3 BAIBA cobale 4§ il )y uiman
Sicusods UCP-1 3 9 PPAR @ 55 MRNA Ly prdaw
BAIBA 4 13 o ylis baisl ol .cadls Cuto g jbline
uJ._.w d|09_e‘.9 89_99 L)i‘))L" c.)..\fL;o JJJ.:Q L;.lg.u)‘ EMac
0B oz le Cale 2 g 03,8 Al |y dde 0>
dud> 93 Sygods (Slgn oy yed a8l > ) Sen o Morales
= 65U g ST STas Ve 0 ol (6)low 45 26
39y 4 a5 b (WA) 215 Gle Ul 55 BAIBA g5
Sl yed 4l s gl syl 3 (Sl o Ml (5938055,
ol sl Bl Copie 53 g SMLio Sy big
Sl yol dtin Cutid g Bl b wyp Bua b sl adlae
rinl Lol ol o el g (Jteglie a9l

A5 pbol 5 glaybge oy b 3 BAIBA 4 UCP-1

STy
Y5 g Slo Jio il oslaiwl g (055 g9 5l adllas oy
it g (pSle byl S5 a5 ol ee (ige
il pyw gl IVAV/AE AXY 5 Lo 9 4an
0l S bayly b )0 Landiges W0 (6l 5 dgudo (g5l
eldg)y 85 ¢ l,5 ole anyd YORY clod > alKivle)]
GRS 2o 00 L5 YO cugby g el WY (SO,0 4
o5y Ll 3 Lo e (S5 (sl i Sy i
SO 3l g b 4B S )l 3 ol lie ) g olKtlejl
5 (30 %) (ND) " gose (e 05 09,5 53 53 o sbge ain
Saa dn 3, )8 (5 ¥0) (HFD) Ty ol a5
s 70 +) 3] e w5, ND g5 4 diia cain
25y HFD 05,5 ey g (0tigym Y+ 5 Olydmgy STV
(089, AV g Shbmg SAY- (o 750) Cpp 238

! Normal Diet
% High-Fat Diet

VE oY bl ¥ ojleds V) 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

P56l Uhse 2z L 0 sl oged Jalse 1 ilise Sl ped 9 (Bl /0L 5 5l

N (295 o ped SS9y
Al oy g Aid Cadd Cido 4y G0 LAD (29ld Sl el
S S i Jol asn (0,8 )5 Cuond dw ol atan 4>
D9y 0dd 4Ll Jodo illae (13,5 35w 9 (9l sl
09,5 33 (S g Sl A > Ve Laain dan )>
e L AD ad L adds go) adds V& I Jol atan > HIT
Aoy B B ¥ cud b cdljl aady 40 9 VOZMax sws)s

Jodn) Aoy 4iB> VF @ 31 atas j> ¢ 45 kel (VO2max

Ol DB (el Ay i 5> Al gy g Ald Cula
pyS 4By Lo jlam aS dg JS& pl 4 oliiwl 09,5
A didy (Byaae eS| Moy e B0 cud b )8
yood VOZMax swpd YO L 50 cud b 4ddy 8 Sl
Be b iy @y s 0bl 2 9 M3y (nped & pslia
095 Lo Cmed 33 5 453,55y VOZMaX sy £+ 1

(5] bl i a5 655 g )55

(YY) ()
25 gl (a8 aslyy L) Jod
(a2,3) )b Jus Col il Sk (g yod 35S o) wia
Cp e claads Y IS Glaads ¥ LSS ¥
cadl ¥ s . TDe—¥0 — aid> Y Y
Xa~—\‘aVO2maX e e VO2max 90 949
Zb--¥aV02max  /a--AaVO2max
Slad Y S50 Shads Y S50
bl ais ¥ Tbe—¥0 — aids ¥
2 203 ' " 0 9 250 (P9
70--¥oVO2max 2 2> VO2max SEPILY
Zo--¥aVO2max  7a.-AoVO2max
y e slad Y S5 2 P R
Gab b aads ¥ L o L0—¥0 — dad> Y . B .
RS R i 9 D i)

70+-=¥oVO2max
70+--¥oVO2max

VO2max

72+.-AVO2max

Addbio Co, RNA gl sl s bl .43 plog]
=Y+ y3s8 50 9 0 plosl CDNA s ¢ 2l sel [Korea
UCP-1 (il 0f ole coly i 65005 31,5 b 4y
L_wgs EXON junction-EXon &)g.o 4 yeul, BAIBA
o )b IDT Ml lj8le 5 9 PRIMER3 (sla 331 p 5
g b ooly b laes Lojl (5 Spude 555 4y Stis g
el o ol oads b ¥ Jod 50 b yeslys opl Glascin 4
Olime 9 dwlore 274 o018 5l aalitul b Jols (ool
Actin B uiy3) 05 5l Jols 4o Ly Gao by ol

L5 03l y3

030l Ly oy po3 Ak (3257 5 g sl ¥A Lo j3ge

039 P9kl S (oo Vo v) elS (Blimo (953 32y
GEsd (o 09 eSS oS e Vo) il 5 (o
13yl g on sl b iss oS )3 IS s 2345
lal Jolow g asio0 (gl adiged wad pbl gils p5 oy
oS ylojl & s 9 (505 35 s a2 > Ve 508 5

OF oW w2

G5 ol Ols Somiw jebaie 4y (JoSlge slacus
QRT-PCR s, 5l osli_l L BAIBA 5 UCP-1 (15,0

o5 et PCRProduct TM(oC) Primer
Irisin ‘.. b/0% F: CGCGAGTACAACCTTCTTGC
DA R: ATACCCACCATCACACCCTG
UCP-1. ‘¥ DAY F: CTTTTGAGGGACCATTCGAG
DA R: GCAGAAGTAACCATGGCATC
BAIBA \$t Vel F: GGGAGCATCTCTCGGTCTATG
DAY R: TATCTCAGCTACCCATCCAGG

AT g piawd

VOV

VE oY bl ¥ ojleds V) 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

P56l Uhse 2 L 0 sl oged Jalse 1 ilise Sl ped 9 (Sl /0L 5 5l

285 plo| P/ (g laline o b o 3 5]

=W
9 S Ll (s0)9 )3 9 i Labg—e (g Sle
Joizr )3 cilisee liyyod plodl 5 (Sl Wl 51 ey wizeen
e o) 05,8 Bla il 0yg0 55 el 01 &l ¥
51 oy 1508 o0litol 3\l LJiE w235 51 (ND) Jgano
JrS 09)5 b (G yed 09)5 A ipyed Al pe 3 5 (Sl S
Sloog)S (19 (bl &S W) )5 (gw)p 3)90 (OC) 3l
dgpie g ole (L 51 3l Sy 09,5 4 G (i o5

Cw]

B Jdoo 9 4 i 3y80 pl3 (slaodls YF asus SPSS
S35 oialS S padls alxe (gl S (ygbas b )S
N\ rram u_a.u.ay )Lo] )I LQ)M LSLQ’)b?"j ) 9 L;A,Sl).: 9
Shgg ks ige3l Gyl wedl (o5 Joj 4 dgi b
Ao g Gadod gl o )d i Como 4 O (2 Gl
)1 La:u&Lm u9l.a.: Oy )bLuw w9 SleMb JJ>U9
aulis (gl (ANOVA) 48 1S, il g },.JUT b lau! Sl
sobaled s ¢y ioman A5 odlatwl (29,5 o il lg Ol s
S edlawl (S'e ubes O}nﬂ 5R6 b oy ,S dunlde

(p)5) osbse (g 2l Blosl 5 (s SSka Y Jgoar

slo bl pawolo bl pgdelo bl Jolol gl Gl A e 859
Pk &5 5l &liia
i VO win Y i \V i \Y wwin A i A e
S @l e St sl S a5l ey Wog,5
- - YV NEYY/D YEO/YENE/D (ND) Jgoro (2138 o335
- - (HFD) <2 2 2138 235
FANVEYVAY P\ /FEEFY/S0 (OC) &la J i
YYONFESN  YFANSERVY 0. /AR wynspyy ORI AT (RT) um;zho u-'):
YAVAAEYA/AD  YYY/FFEYV/AA (ET) (oltins! s yoi
YoVOOEYYAY  YYF/FEEYS. (HIT) 228 (o29l5 o2 pod

o5 ol hlies Lialisl (p<+/+0) 59 ND 55,5 &) Cas
OC 09,5 4y Coas HIT 5 ET 5 RT (claog,S 55 5o
LD (2ol Cpyed 09,5 o yetmed (P<H/+0) M sdalie
SoPline ol i gtoliiwl (32503 g (stoglie (32505 09,5 L

() yl903) (p<+/+0) 3,15 392

AT g piawd

ab)bS uibly Jlos (yge3l 3l eolital b laosls U

0F Ole D50 3 ol allan slaog)S (o o5 B s
31> 399 (s )bline oglds 5 (sla g 2y 8L )3 iyl
Molias (il Silo (S5 s g0l 5 e2lisal (p<-/-0)
HFD 05,5 55 5 slagbse (2 <db o cnpnl 0 ol

VE ¥ bl ¥ ojleds VY 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

56 e (2,7 COL 0AD sl oged Julgs pr ilise Sl od 5 (Sl /0L 5 s 0l

*
1.8
1.6 *#
1.4
_ 1.2 —
%
A1
| €
0.8 |
I 1
0.6 T
1
11
0.4 T
11
11
0.2 T
11
11
O T Tl
ND HFD ocC HIT RT ET

[OFPS

Jsoxe ld 3y 09,5 Ly Jbliae iglis € (OC) le U8 09)5 L Joline cogles s tadllas 5,90 sloogyS 3 il 00F ol +Y Jl3903
P o100 (ol paw (HIT) s gls o yed 09,5 b jolixe cglis # ¢(ND)

ol blias Lialil (p<+/+0) 3s ND 05,5 4 Cusui HFD a5 oSy il g Jabos g0l 51 o3lizl b lnosls 3JUT
oC 09).? LY puw.u HIT 9 ET 9 RT L;lma%f » )9§M U) U) UL"J .))9_/.’ » )_Aol> dsJlleo ‘_ngog)f O as by UL““)
..\:J.M: ‘5:9‘.;..: t)))&.) 09).? O Mm .(p<~/~a) 5 ol lie .)9_>9 d)l.)‘_uw u9LﬂJ )_A le.{buo}n ) L_AB[) » UCP-1
(¥ 5loges) (P<e/+0) 51> 2424 09)5 30 y sl s oy <l 3 UCP-1 5 by jblixe
2.5 *
2
*#
1.5
& T €
o]
1 -
0.5 :.:: %
0 =
ND HFD (o]6 HIT RT ET

o5 £

Joars it o5 05,5 b sbline ©glis € (OC) gl S a5 b lolins clis # fanlllao 3,90 (sloagyS 15 UCP-1 15 ol ¥ 13900

Siblize Soles 5 sla yhge (oy> il ) BAIBA 5 ol l,lg Jedos el 51 ookl b Laosls 5JUT aslsl )

Sl (S5 b g0l 5l ool (P<+/+0) 3y5 dg3g dy90 33 y bl adllas (lmog,S o aS ol lis a8 b

Jl}TGw)LnJ VP ol (Y A)M;\\b)gé/&éﬁﬁ}gr,hb@b@
VoYY


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

56l e (2,7 COL 0AD sl oged Julgs 2 ilisie Sl od 5 (Sl /0L 5 s 0l

05 ol 55— 53 (P<+/+0) 1 osal e OC 04, 5 4y
i odalide (g)bline wolds i (sloog,S oy BAIBA
(¥ Jssei) (p>-1-0)

1.8
1.6
14

1.2

BAIBA
=

0.8

0.6

0.2

1
1
1
0.4 .
1
1
1
1

ND HFD

ocC

= sbubse (2 <8l BAIBA (1 plo jblise (jials
Oialpdl (p<+/+0) 35 ND 05,5 4y s HFD 04,5 5
S HIIT 5 ET 9 RT (slaog,5 3 j553e 1) ol jblize

* *

HIT RT ET
o5 S

LJW u.»l.&_c [\?—’)) bs)f L} )l.)l.uw uslme ‘(OC) ‘5l> J)u.{ 05).? l.: )].)l.uuo ual.m # ‘dalllas D)0 dh‘bbg)f » BAIBA U) ul.u :Yl )’390-;

o dhvly o g 3l i Gl Pl g (Sl b bL)
E9d90 Candl & axg b ol o cdl 5 Sl Mlas
ol b Sliis 3 bl ogada (Sl
(VF) cosl 485 Cygo (g 5 i Alilie b g dinej
oljlhe (agh 4 plge ol (iagh @S b guen
g Gl 3L 5 bwgie GAd L Glgr o yel
sbsse ;» PGC-la 3 FNDC5 MUCP1 (!
buwgio (85)9 ol cpl pr Bad Sy Bl § olme
&S amd o i |y (logad bt 3 €8l cuigi Ylaas
& Comlaz g o jg Rl «alile)S GRIEI 4 o
win cuin b Sen 5 hdlane (YO) 3 e (ylged

R v .
s FNDCS (5 ol p 1) OmalinS” b olyon (5l ool
Ny 3 alpme slagbge plisl ()2 <8l ) (pppl
b olyen 01l38 oy po5 & AB)S doml g L3S (y 0 B>
2 onl 9 FNDCS 05 ole al38l b raoluS” B
Foe 3l slagtee olisl (o) COL 0 (Gloged s
Iy w28lie ols 55 Ollllas 5l pdn Jlbopl b (V) cuwl
B3l i e 5 S e flgie 4 a3)ST 5158
Dolize JidlS 3g3g b il oS (jlopd pyed dbn Cuid

® Capsaicin
AT g piawd

VOYA

P /40 s lslixe o ND)
05 ol shlixe Lol sdel covdds mwls 4 dvgi b
(sioslis (yyed 09,5 > BAIBA § UCP-1 (3]
Ol Bl 58 0g)S A Cud LAD (o9l5 g el
2 P sgiee (2 8l » ke oy by Hblse
9 Jyeme e 123) 09,5 4 s iz 2BE 25 095
» UCP-1 4 u,:):).»‘ R Jholize u».sl)sl B N
9 eglie (pyed 09,5 A Camd LD (29lT (pyed 095
W3,5 osalin oldiwl el
0F ol shlae (2 cuw Cpp 2BE @) ads VY
Sise 3 JyiS sy 4 Cams (CTRP12) :ydsusl
Y . .. .
2 ‘) (SemaSC) 3C L)")?sl“"‘“" @c.m >y Ls"l“\'c p_o))
oliel pl Ll ol Gisliel sl 09,8 edle 5 5 sla jige
09)5 4 Cumd (o3bj o 5 J edld g 395 Hbliae
0)9 (st 0B Ylainl ] L)y a5 sl (o0le g 55) als
Sy o)Ken 5 Bostrom (YY) cuwl Gy (glie G pne
2 iyl (Myoking) pale a8 Lol i Hb piwss

! Adipolin
2 Semaphorin 3C

VE oY bl ¥ ojleds V) 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

56l e (2,7 COL 0AD sl oged Julgs 2 ilisie Sl od 5 (Sl /0L 5 s 0l

Jolos Jl g 008 Jes Ly 5 slagise ;> UCP-1
5 Plad e (1) B9 48)S )5 4 (Sl )5 oo s
5 Silod pyped dian Cuds &S A8l uomes o) Ken
2 Foe ol Rl caw )b b geped Sy
5 UCP-1 5 ool dile i o b kb (slogyd
o9 b el Lol (V) 258 o0 (gl 4 polio (sl g
as" b gl o) Ken o Matteis g ) Sen 3 WU ol
el lhwgie Gl b Jeedyi (g9 g0 ditn Cuda U yid
Syse 5 4 (FF YD) a5 BAT ;5 UCP-1 ol tals
ool Sluogad 5 Gimgsy Al 0 15 slasogel &
28k IS 86 lis 1 e bame 2 g e Sk g £
)
S 9 3595 pdplio (Lol 0uilS la S BAIBA
eloyito b Lowdly BAIBA pobas cyizen (FV) ol
Sbiso ORIl G2)y9 b g bl (wSae L) Sglie jlas
w2 Sy BAIBA & ui ool lis dallae S 33 L(VA)
(T) am30e puals Wabge 53 1) Bignd imed 5 o
A oy 3 o lSen 5 YU 3l (imgh | guscs
S 08 B B ole)b Gl lagtee 2 s
bt Sde 4 (Ad ySlus L8 e—04) hed) (goy Cpped
15 55 sk |y, BAIBA Wy tin 5 duls gy o 4in
ol o ohlSen g Feng (F+) oy (il g)len (85
GROjy O G (aSgd (nyed dlin e il
ORIPBL Oeen 5 (8 2 by wlaS g () oSl

00,8 by cpiomed b 3l> sla jbge > BAIBA golaw
MRNA L xew b Sl akae )3 BAIBA clale oS

bl Cuso g Jblize [ Susen UCP-1 45 g PPAR 0 )3
s PPAR . usgisy 1u1,8 BAIBA 45 3l oL gl ol
WS oo i Sl oMas gy pidas L 1) UCP-1
OB (Gt ale e (2 oM hosed rlpl
8559 (g (W) Mdsu e dgme ) (22 0B 5 09
g clobse sBsy das ) BAIBA cbil sl ol
ORI ST S e iy in S ey plp OV Ly
(FY) ol Ll 708 Tgas 55 BAIBA phaw o cély
chle a8 WS 515 cmismed o )Kex 4 Katano
2o sl ey Buaa S cuwl (Ses BAIBA 1Y o)l
as JsSlge Ky BAIBA gy ,5 0l g & 5 Lhe
Bogs st odiS lali o g hjys 5l (56 B le

AT g piawd

s ple Lol (o Mo g B 039 padld (G
(25 pl BYs dles sl olyen o g (s gl lolise
GNP inl Ol Gl Caa Glypes (S Gl 3908
3 oh)Ken o Hecksteden dluly yen )5 (YY) Conl o
2 68 toglie 5 (S3lsn (ye5 atin Y5 &S oy Lt
Sl (S (28lte gl (i (VA) 305 (52,57 )3 (0l
(owb Gl Plae o Yb i) (e g5 50 gy 51 S
3l2) Uieoi slaiseil 5 Jae (aglie bl )5 gjlpn
290 €8l g (Ole Blie > pludl (Jloy Jlis > (b L
Hr V) 23k (05 g dbae Jlie > (0 8l) odlatsl
Mol Lilsél el UCP-1 Ltals a8 losls ol clllias
Bl 5 Ol g Bl b ol i g d9de Sl
a3 pudglie [ JMS] A" sy o Y5 & Ll Lo e
9 PGC-la ply (ials cel 0 p p olé mf) Span
5 ol b s cal ond plisl e col UCP-1
s €él UCP-1 4 PGC-la oy ials oylSen 5 Kim
Iy UCP-1 Ly jeals o )Ken 4 Senese 4 (YA) al>y;
Wb ol cpp @l ) b slagise <8l
@9 Ole)d ey Su plyisdr (8559 lacllad (V)
Elpl duyoo a3 4 298 0 ool (Bl ley> y3 09l
2 ok DB 5 Johe Sl dbul b (23555 slacl
lashe (nl 0395 g x> (Ll Carga oy ladshe sy
b iy slcdld eyl & by Jl (S 035 o
OF ol ORIl g ar 039 NS a2 b
blié 1 ygigy (i 3151w UCP-1 sl UCP-1
025 Mo by oad loged (a2 sladobe > (M8 gue
@ J med 4 g o)S dbnl cage (il by
& ol (1Y) Wb oo poie b IS 3 (5551 (e PS5
ol 5l 2 b loged (22 €8l (a8 Jlb &S s 0 i
S 558 BIF Sl oldlbs casl Bl L ablio
980 UCP-L (5 glo Gl cage (o85y9 slaculld
win cuin lSen g ohgihas iagy 3 M (1Y)
9 PGC-la ly p (Bly e 186 cusly 0l (pye8
» e o)Kea o4 Ziegler (¥) 57 olus 1, UCP-1
toglie 9 (Silon (nyeS £ 93 pp &S Wb Gl cdmgh
iz il UCP-1 4 PGC-10 by olise > talsél sl
aobl 3 hSen g oMl (YY) 23,5 o b ybge > (olisl]
5 buwgie Gl b eldiw] (pyed aen VY a5 Wb olis
OF ol sleesiS Jleb ol 4l (Sea gl 55

VE oY bl ¥ ojleds V) 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

56l e (2,7 COL 0AD sl oged Julgs 2 ilisie Sl od 5 (Sl /0L 5 s 0l

Ay e I ol a3 5 el a
WNigus 48 )3

188 g Sl
3950 doly oMl 15T olKisly wslel il abawgi
Sl ezl |y (S Jo adllan ] plosil > a5

D)5 oo

8l o,
D) g2 Bl g (o (dlie 4o)lF 49Soun

Sb colos

M SlasHe
Jodlhgios 4 a2 b Sl L) 4 by Jole ples

J.>‘9 ‘_;OM»J] .)I)I oKl L;AM.R)?)J wgl:w )97@ 9 LS'QM>‘
0M>1 A{ L> £3)9.1.’>.L3
5 pls! IR.JAU.BOJNOURD.REC.1402.015

&@M "93 C;S)Lu&.o
Susly J)LM OL\M&& )9b4g Olfa\;mgy dod

References

1. Castafieda J, Gil-Lespinard M, Almanza-
Aguilera E, Llaha F, Gomez JH, Bondonno N, et
al. Association between classes and subclasses of
polyphenol intake and 5-year body weight changes
in the EPIC-PANACEA study. Obesity.
2023;31(4):1146-58.

2. Mostafavian M, Abdi A, Mehrabani J, Barari A.
Effect of eight weeks of aerobic progressive
training with capsaicin on changes in PGC-1a and
UPC-1 expression in visceral adipose tissue of
obese rats with diet. Complementary Medicine
Journal. 2020;10(2):106-17. (in Persian)

3. Mirshafaei MA, Noori F, Abdi A. The effects of
combining aerobic exercise with cinnamon on
FNDC5/Irisin/lUCP1 pathway in visceral adipose
tissue of insulin resistant rats. Research in
Medicine. 2023; 47(3), 56-68. (in Persian)

4. Ranjbari A, Mohamadzadeh Salamat K,
Akbarzadeh S, Khamisipour G, Naeimi B. The
effect of 4 weeks aerobic swimming training and
aqueous urtica dioica extract on PGC-1a and UCP-
1 gene expression and serum concentrations of

AT g piawd

o Stautemas 45’ Jls ;3 asbl )5 (FY) cusl oyo 0385 (g
aidy £ il g ) 835 » BAIBA Ll ofKes
Oen 5 Morales Ll (¥Y) w8 5,8 sls 5559
Sy 35293 dul> 93) Glop (nyed &5 K38 osaliv
olis ol MA) sl BAIBA zobaw p (6586 e (sl
(el GAE g G 08 sy o oL Jles! 4

5 Lsl s (YY) WL‘%;‘Q&")] Slacglds 5 (e sla (o)
13 HIIT Sl ye5 o 1ol s o, Kes 5 Zhang 8 Jls
(Y0) 5,1)95 p gy Cujo jl oS olinl o ials
cnged 03,5 > UCP-1 5 ool jbline Ltalil | guadl
(sholiil (3ye3 g (Jloglie (pped 0g)S Ay Cums Jld (o9l5
OBl Caa 53 9 B 5 sdend Rl 0 Al (ol

sdnlio (0)>5 slaog)S (p (JoliS (Jg Bgd oo odlatul g
(¥F) s

& 25 4o
L Bl & i lge pob Gingh mlbs 4 g L
S8l g Bl (o S8l (B ll)S alS
sbslon ol car ol xS B4 5 Ghrd 2
ioglia oy ciliske iy ye3 45 Il )3 3905 oo Sulgilia
ORIBL 3 e Uy Olpe a4 wad (asls 5 el
oo 0 elge 2 Cute 13E b g (Sloged il

P e Syl glycer Wlgin el GHIB » e
irisin and FGF21 in diabetic rats. Journal of Sport
Biosciences. 2022;14(4):67-80. (in Persian)

5. Kazeminasab F, Fathtabar L. Non-coding RNAS
in brown adipose tissue and thermogenesis. Iranian
Journal of Endocrinology and Metabolism. 2021;
23(1), 45-59. (in Persian)

6. Enteshary M, Esfarjani F, Reisi J. The
comparison of 8 week combined training with two
different intensity on level of serum irisin, and
glycemic indices of type 2 diabetic women.
Medical Journal of Mashhad University of Medical
Sciences. 2018;61(2):971-84. (in Persian)

7. Daou HN, Watt NT, MacCannell AD, Scalabrin
M, Gad S, Futers S, et al. The exercise-mediated
metabokine Beta-aminoisobutyric acid is an
exercise mimetic driving skeletal muscle metabolic
and functional adaptation. Physiology.
2023;38(S1):5786418.

8.Yi X, Yang Y, Li T, Li M, Yao T, Hu G, et al.
Signaling metabolite B-aminoisobutyric acid as a
metabolic  regulator ,biomarker, and potential
exercise  pill.  Frontiers in  Endocrinology.
2023;14:1192458.

VE oY bl ¥ ojleds V) 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

5 b Ghge (2,7 CBL 0l sl oged Julge p ilise Slis jo3 9 (Sl /01ISes 5 5,20

9. Darvishzadeh N, Azizbeigi K, Etemad Z. The
effect of aerobic exercises and octopamine
consumption on changes in gene expression of
caspase-9, nlrp3, aim2 in brown adipose tissue of
rats after intoxication with deep fried oil: an
experimental  study. Journal of Rafsanjan
University of Medical Sciences. 2021;20(1):37-52.
(in Persian)

10. Melo AB, Damiani APL, Coelho PM, de Assis
ALEM, Nogueira BV, Ferreira LG, et al.
Resistance training promotes reduction in visceral
adiposity without improvements in cardiomyocyte
contractility and calcium handling in obese rats.
International  Journal of Medical Sciences.
2020;17(12):1819.

11. Rad RS, Fasihi-Ramandi E, Boldaji DK. The
effect of 8-weeks of aerobic training and green tea
supplementation on aerobic capacity, body mass
index and fat percentage in obese and overweight
officers students. Journal of Military Medicine.
2020;22:131-40. (in Persian)

12. Oliveira BRR, Santos TM, Kilpatrick M, Pires
FO, Deslandes AC. Affective and enjoyment
responses in high intensity interval training and
continuous training: A systematic review and meta-
analysis. Plos One. 2018;13(6):€0197124.

13. Groussard C, Maillard F, Vazeille E, Barnich
N, Sirvent P, Otero YF, et al .Tissue-specific
oxidative stress modulation by exercise: A
comparison between MICT and HIIT in an obese
rat model. Oxidative Medicine and Cellular
Longevity. 2019;2019(1):1965364.

14. Deng H, Zhang W, Ruan D, Chen D, Xu X, He
X, et al. The combination of aerobic and resistance
exercise induces weight loss via the PGC-
1o/Irisin/lUCP-1 pathway. Journal of Biomaterials
and Tissue Engineering. 2019;9(10):1388-94.
15.Li J, Yi X, Li T, Yao T, Li D, Hu G, et al.
Effects of exercise and dietary intervention on
muscle, adipose tissue, and blood IRISIN levels in
obese male mice and their relationship with the
beigeization of white adipose tissue. Endocrine
Connections, 11(3), €210625.

16. Kim N, Kim J, Yoo C, Lim K, Akimoto T, Park
J. Effect of acute mid-intensity treadmill exercise
on the androgen hormone level and uncoupling
protein-1 expression in brown fat tissue of mouse.
Journal of Exercise Nutrition and Biochemistry.
2018;22(1):15.

17. Feng J, Wang X, Lu Y, Yu C, Wang X, Feng L.
BAIBA involves in hypoxic training induced
browning of white adipose tissue in obese rats.
Frontiers in Physiology. 2022;13:882151.

18. Morales FE, Forsse JS, Andre TL, McKinley-
Barnard SK, Hwang PS, Anthony IG, et al. BAIBA
does not regulate UCP-3 expression in human
skeletal muscle as a response to aerobic exercise.

AT g piawd

Journal of The American College of Nutrition.
2017;36(3):200-9.

19. Sadeghi N, Rahmati S. The effects of high-
intensity interval training on the visceral adipose
tissue perilipin3 and perilipin5 genes expression in
obese male rats with non-alcoholic fatty liver
disease. Journal of Mazandaran University of
Medical Sciences. 2024;34(231):54-61. (in Persian)
20. Ghorbani Dasht Bayaz N, Donyaie A, Vosadi
E. Comparing endurance and resistance training on
the expression of senescence-related genes in the
visceral adipose tissue of obese rats. Journal of
Sport Biosciences. 2023;15(3):37-49. (in Persian)
21. Bakhtiyari A, Pournemati P. Effect 12 week
high-intensity interval training and endurance
intensity training on proteins of AMPK and ERRa
in elderly rats .Medical Journal of Mashhad
University of Medical Sciences. 2021;64(1):2308-
18. (in Persian)

22. Taherzadeh S, Mogharnasi M, Rasoulian B,
Kaeidi A, & Khosravi A. The effect of 6 weeks
aerobic training and aqueous extract of craway seed
(carum carvi) on the expression of CTRP12 gene,
body weight changes and subcutaneous adipose
tissue in obese male rats: an experimental study.
Journal of Rafsanjan University of Medical
Sciences. 2020; 19(1), 39-52.(in Persian)

23. Dehghan F, & Cheragh Birjandi S. Effect of
obesity on skeletal muscle semaphorin 3C levels in
male and female wistar rats. North Khorasan
University of Medical Sciences. 2022; 14(3), 92-9.
(in Persian)

24. Sari Sarraf V, Nikoukheslat S, & Niknam Z. ().
The effect of 8 weeks resistance and concurrent
training on irisin, some glycemic indexes and the
visceral fat to muscle mass ratio on sedentary obese
women. Medical Journal of Tabriz University of
Medical Sciences and Health Services. 2019; 41(6),
50-8. (in Persian)

25. Hosseini SRA, Fathi M, Ziaaldini MM, Hejazi
K. The effect of eight weeks of aerobic exercise
with moderate and high intensities on serum irisin
and PGC-1la protein levels in obese male wistar
rats. Journal of Shahrekord University of Medical
Sciences. 2021;23(1):14-9.

26. Mostafavian M, Abdi A, Mehrabani J, Barari
A. Synergistic effects of aerobic training and
capsaicin on FNDC5 gene expression and irisin
proteinlevel of visceral adipose tissue in rat fed a
high-fat diet. Metabolism and Exercise, 2020;
10(2) (in Persian)

27. Hakimi M, Attarzade Hosseini S. The changes
of irisin serum levels and lipid profile of
overweight male students after eight weeks of
aerobic training. SSU_Journals. 2016;23(12):1189-
201. (in Persian)

VE oY bl ¥ ojleds V) 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

5 b Ghge (2,7 CBL 0l sl oged Julge p ilise Slis jo3 9 (Sl /01ISes 5 5,20

28. 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
Medicine. 2013;11:1-8.

29. Kim E, Lim SM, Kim MS, Yoo SH, Kim Y.
Phyllodulcin, a natural sweetener, regulates
obesity-related  metabolic changes and fat
browning-related genes of subcutaneous white
adipose tissue in high-fat diet-induced obese mice.
Nutrients. 2017;9(10):1049.

30. Senese R, Cioffi F, De Matteis R, Petito G, de
Lange P, Silvestri E, et al. 3, 5 Diiodo-L-Thyronine
(T2) promotes the browning of white adipose tissue
in high-fat diet-induced overweight male rats
housed at thermoneutrality. Cells. 2019;8(3):256.
31. Hosaini SAHD, Vafaee M, Abedi B. The effect
of eight weeks of concurrent training on serum
levels of paraxonase-1, irisin, lipid profile, and
insulin resistance in men with metabolic syndrome.
Hormozgan Medical Journal. 2022;27(1):43-9.

32. Razavi Dehkordi SM, Keshavarz S, Banaei
Borojeni J, Eftekhari E. The effect of eight weeks
of combined exercises on the expression of HIF1,
VEGF, UCP1 genes, and the body composition of
overweight elderly men. Journal of Research in
Behavioural ~ Sciences.  2024;21(4):729-40.(in
Persian)

33. Ziegler A, Damgaard A, Mackey A, Schjerling
P, Magnusson P, Olesen A, et al. An anti-
inflammatory phenotype in visceral adipose tissue
of old lean mice, augmented by exercise. Scientific
Reports. 2019;9(1):12069.

34. Eslami Z, Ghaderi M, Eghbal Moghanlou A,
Sharifian S, Beyshami G, & Mirghani S. J. (). The
effect of endurance training combined with
adenosine on the gene expression of UCP-1 and
MAPK p38 in subcutaneous adipose tissue of male
Wistar rats fed a high-fat diet. Yafteh. 2023; 25(3),
66-79. (in Persian)

35. Wu MV, Bikopoulos G, Hung S, Ceddia RB.
Thermogenic capacity is antagonistically regulated
in classical brown and white subcutaneous fat
depots by high fat diet and endurance training in
rats: impact on whole-body energy expenditure.
Journal of Biological Chemistry.
2014;289(49):34129-40.

36. De Matteis R, Lucertini F, Guescini M, Polidori
E, Zeppa S, Stocchi V, et al .Exercise as a new
physiological stimulus for brown adipose tissue
activity. Nutrition, Metabolism and Cardiovascular
Diseases. 2013;23(6):582-90.

37 .Qin X, Liu P, Jin L, Zhu K, Yang Y, Hou Z, et
al. Exerkine p-aminoisobutyric acid protects
against atrial structural remodeling and atrial
fibrillation in obesity via activating AMPK
signaling and improving insulin sensitivity.

AT g piawd

Biomedicine &
2024;171:116137.

38 .Jung TW, Hwang H-J, Hong HC, Yoo HJ, Baik
SH, Choi KM. BAIBA attenuates insulin resistance
and inflammation induced by palmitate or a high
fat diet via an AMPK-PPARGS-dependent pathway
in mice. Diabetologia. 2015;58:2096-105.

39 .Begriche K, Massart J, Abbey-Toby A, Igoudjil
A, Lettéron P, Fromenty B. B-Aminoisobutyric acid
prevents diet-induced obesity in mice with partial
leptin deficiency. Obesity. 2008;16(9):2053-67.
40.Yu Y, Chen W, Yu M, Liu J, Sun H, Yang P.
Exercise-generated B-aminoisobutyric acid
(BAIBA) reduces cardiomyocyte metabolic stress
and apoptosis caused by mitochondrial dysfunction
through the miR-208b/AMPK pathway. Frontiers
in Cardiovascular Medicine. 2022;9:803510.

41 Roberts LD, Bostrom P, O’Sullivan JF,
Schinzel RT, Lewis GD, Dejam A, et al. f-
Aminoisobutyric acid induces browning of white
fat and hepatic B-oxidation and is inversely
correlated with cardiometabolic risk factors. Cell
Metabolism. 2014;19(1):96-108.

42. Katano S, Yano T, Kouzu H, Nagaoka R,
Numazawa R, Yamano K, et al. Circulating level of
B-aminoisobutyric acid (BAIBA), a novel
myokine-like molecule, is inversely associated with
fat mass in patients with heart failure. Heart and
Vessels. 2024;39(1):35-47.

43. Stautemas J, Van Kuilenburg AB, Stroomer L,
Vaz F, Blancquaert L, Lefevere FB, et al. Acute
aerobic exercise leads to increased plasma levels of
R-and  S-B-aminoisobutyric acid in  humans.
Frontiers in Physiology. 2019;10:1240.

44, Shirvan RA, Ghorbanian B, Ghorbanzadeh B.
The effect of twelve weeks of aerobic exercise on
the serum levels of Angiopoietin-Like Protein 4
(Angptl4) and  Beta-Aminoisobutyric  Acid
(BAIBA) in men with metabolic syndrome. Journal
of Sport Biosciences, 2022; 14(4), 19-32. (in
Persian)

45. 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. Journal of Diabetes Research.
2017;2017.

46. Kavosi H, Cheragh-Birjandi S, Rezaeian N,
Yaghoubi A. The effect of eight weeks of intense
endurance, resistance and high intensity interval
training on SLIT-2 and UCP-1 gene expression in
obese male wistar rats. Journal of Practical Studies
of Biosciences in Sport. 2023. (in Persian)

Pharmacotherapy.

VE oY bl ¥ ojleds V) 093 /b (Kb poke olKiils alome


http://dx.doi.org/10.61186/jjums.11.2.1532
https://dor.isc.ac/dor/20.1001.1.25382810.1403.11.2.2.4
https://journal.jmu.ac.ir/article-1-782-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.25382810.1403.11.2.2.4 ]

[ DOI: 10.61186/jjums.11.2.1532 ]

Asghari &et al/ Obesity and Different Trainings on Adipose Tissue Browning Factors of Male Rats

Investigating the Effect of Obesity and Different Trainings on the
Expression of Irisin, Uncoupled Protein Type 1 (UCP-1) and Beta-
Aminoisobutyric Acid (BAIBA) Genes in Adipose Tissue of Male Wistar
Rats

Received: 06 May 2024 Accepted: 11 Jul 2024

Sara Asghari', Sadegh Cheragh-Birjandi’”, Najmeh Rezaeian? Vahid Rezaei®

1. Ph.D Candidate, Department of Physical Education and Sport Sciences, Bojnourd Branch, Islamic Azad
University, Bojnourd, Iran 2. Assistant Professor, Department of Physical Education and Sport Sciences,
Bojnourd Branch, Islamic Azad University, Bojnourd, Iran

Abstract

Introduction: Obesity is an obstacle to health and the cause of many diseases; physical activity can
improve these conditions to some extent. The present study aimed to investigate the effect of obesity and
subsequent training on the factors involved in the browning of adipose tissue in male rats.

Materials and Methods: 30 healthy male Wistar rats were fed high-fat diet and six (ND) were fed
normal diet for eight weeks. After eight weeks, six mice fed high fat diet (HFD) and six mice fed normal
diet (ND) were sacrificed . 24 obese mice were divided into four groups of six including obese control
group (OC), resistance training group (RT), endurance training group (ET), and high intensity interval
training (HIIT) group. They practiced five sessions per week for eight weeks. Real Time-PCR method
was used to measure irisin, UCP-1 and BAIBA gene expression. The statistical method of one-way
analysis of variance (ANOVA) and Tukey's post hoc test was used to determine the difference between
groups at a significance level of p<0.05.

Results: The results showed that obesity caused a significant decrease in the expression of irisin, UCP-1
and BAIBA genes in the adipose tissue of male rats (p<0.05) and subsequently resistance, endurance and
intense interval training caused a significant increase in the expression of the mentioned genes compared
to the control group became obese (p<0.05). Also, a significant increase in the expression of irisin and
UCP-1 genes was observed in the intense interval training group compared to the resistance training and
endurance training groups (p<0.05).

Conclusion: According to the results of the present study, it can be stated that obesity prevents the
development of brown adipose tissue and its use in the treatment of metabolic diseases by reducing non-
vibrational heat generation in adipose tissue. While various resistance, endurance and intense periodic
exercises. as an effective method in increasing brown fat tissue and with a positive effect on the
intracellular factors that increase lipolysis, can be considered as useful exercises in the field of fat
reduction and as a result, health promotion.
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