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3 Abstract

Background: PPAR-y and PRDM16 proteins have key role in the metabolism of adipose tissue and
the conversion of white tissue to brown adipose tissue. But, the role of exercise on these two
important proteins has not been studied in subcutaneous adipose tissue.

Objective: The aim of this study was to investigate the effect of continuous training on the level of
PPAR-y and PRDM16 proteins in the adipose tissuein overweight male Sprague-Dawley rats with
diabetes.

Methods: In this study, 16 two-month old Sprague-Dawley rats with an average weight of 270+20
g were selected and randomly divided into two groups: control (n=8) and continuous training (n=8).
The training group exercised accordingto the training program 4 days a week for 8 weeks while the
control group did not have a training program. Independent t-test was used to analyze the data.
Findings: There was a significant increase in the expression of PPAR-y (P=0.004) and PRDM16
(P=0.0001) proteinsin the training group compared to control group.

Conclusion: Considering the increase of PPAR-y and PRDM16 proteins in adipose tissue after
continuous exercise and the important role of these two proteins in the fat metabolism, aerobic
exercise can be an important mechanism for reducing this tissue in obese individuals and converting
white tissue to brown.

Keywords: Adiposetissue, Rats, Exercise, PPAR gamma, PRDM 16

Citation: Shabani M, Daryanoosh F, Sales M, Kooshki Jahromi M, Fallahi AA. Effect of
continuous training on the level of PPAR-y and PRDM16 proteins in adipose tissue in overweight
diabetesrats. J Qazvin Univ Med Sci 2018; 22(3): 4-12.


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

[ DOI: 10.29252/qums.22.3.4 ]

Downloaded from journal.qums.ac.ir at 11:12 +0330 on Tuesday November 20th 2018

o (b5 i VWAV g g 5503 10 CQA g 53 ()T oslad cps3 5 Sy o i35 (S ke ol pale alone

2 L—db 5 PRDM 169 PPAR-y (.5"“()&539}.’, &.5'9:"“)'3 u_osh_’,' o yoS )*,’U
039 ABLST glyls (Jubd 2l yome s ige

"W ol e 583 O o i (SWsS mrye 553 O AU pmne 585 M il )3 3 S 15 I Sl v 50
Q‘):’.l c)l)u:J :)l)w oKl wudl” 9 sy f}l.c IRCEAR 59 P5L: 55;‘

SAIVYNFLYY unl» (9339 P?‘L‘ w2 ‘wwdl” 9 sy f}l.c 01l ‘)‘)w oKy c)‘/w:: :nywo RvpY uu)bi
av/fNY oy zbe AVNIYY el =)

XS
So s (sloged (o Bl &y b CBL b g (a2 Bl jlo g s ) 0 285 PRDMIE 5 PPARY (cla 55 1w
el 015 gy G5 (3 8L 3 ok g 93 il ¢ (Bips Sl

» e slagige 2 <8l > PRDM16 3 PPARY (slacySyy (slsime » oglsin 03 b oy on b adllas oyl idi
S pleeil 5 adls) glyly b (JghoST el

b9y A g L5l p)S VLY e 50 (:S0le b (JoloSTyal o155 5l anle ¥ 3 aliomio Sige pu V8 (o adlllas () 1o 1 yg 9 Slge
Codled ay asin A Cdedy (o yed el b illas ain 13 5o, ¥ iz ye 09)5 WA el (o A) Jy1ST 5 (0 A) (205 109)5 ¥ & (B3l
A8 oMl Jdtwe (5 Ggajl 5l Wodly Julod g 4o (gl A (o yed el S J 58 09)S &Sl 3ttty (o355

osnliia S &) G (yy05 0,5 53 (P=+/+++)) PRDMI6 5 (P=+/4- ) PPAR-Y (slayefis  (slyino 15 s loline i3l laaidly
ke SO IE § (cog (239 Cllad JLiday 2 <l > PRDMIG 3 PPAR-Y (clapyitigyy (slyiome (ljil 4 dag5 b 305 o5 does
Bl by g gla 33l > b nl I (sl e el S Slgices slgn (28559 Clled (2 Bl Lo g CEgw )3 (B 93
Al (gloged 4 b

.

tdoolo Tk

2 855 0A S 0D L;L.ol plul olgiea > il
i Lol S o ol (gloseB 5 i (22 Sl 5k
el as iledly lis (g0l ldllas 054 y0) cogMeay
Lisl i Y g5 cabd 9 (Bl ) Slogd 9 duiw (22
J—le & (PR domain containing 16) PRDM 16
W bis b JeSge S g9y S8 (it (g,
» PRDM16 )Ly .l gloged oy Jobo Cuiigipw

JB e 9 Sye Y5 5 (S0 g LSl 5 >

469_»094 L))‘ JuJ.) LY ..\.wl:ua 045 ;&JL\‘ 5 Lg).&w.u
F o5 b talar l agylon 5l gyl b olibLS)|
ol Mhecsle gl 5 4 ((Boye = (B 5oy
29305 sl W Wi Y gg (b g sl (e
g doir o Jlw Job o .abb o JSin )8
L‘)l_o).) d])_: o93JL. u.SLc).) RV UJL d‘ﬁ u.»Lmu»%
Jw ¥V

S sl 008 I3 il s <l 355l (S

)M‘ IR W) c_B)»o ]a»/»o Lngd)L«J 9 L;91>


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

[ DOI: 10.29252/qums.22.3.4 ]

Downloaded from journal.qums.ac.ir at 11:12 +0330 on Tuesday November 20th 2018

OSar 5 Gl s yo /e p3 PRDMIB s PPAR-Y (sla s 1 sl (o550 o3 3 4

Sglie slagibon §l @pSai 5 oloy 2 Ubing
ol ods aslos L?’Pd" Y &9; wl).) 9 L?9l> A5k
oSy dgat |y (i JS 39S jliwgen ¢y (2 yes
Ol ol a5 w3 o Giul38l 1) gl 4y Comlus 4
(YY) oS 5 oSty (gl 5o (il oo
PRDM16 (3595 o35 ol 22 o829 Cllad (o0 4
i d dng U glaise ol aidhy, b yhge )
szl sls g duds 5 31 )5 PRDM16 1piig
22 CBb 3 () e welal coge Dl (559 &S
SlogoB (myz cBl any has gl (g i
Al yd dagh 50 (VoV0) o) Sen g 5 (“").39.;'3@
2 0sdsS cladl jl gl aslllogly (b9 culleb a5
Cdled o a5 bosgh oy o3y b 0l Gl hge
(“‘).39,;’3@ PPAR-y

9 PPAR-y s PRDM16 (sla g, &Iyl jen
P B9y 93 ol el ) (s Culleb £g LS
W] el sl 00 yaSuio L;J9>du 2 usl;
aile (Bl b iy gla gyl gl )5 bydisn
oy g (A8 (losylon )93 ()UiSy ¥ gy Cabd
89y »= S Oladss cplols fcwl ssle 4Ll
> <L ;0 PPAR-y s PRDM16 ¢La 5,
0951_» )_»bl> uLo.vu u_e).lo )'] ! )l_u dy9—0
bty 9 Cllad 3 45 oSl sla g
o1nlito 1l 03,5 (gusyy |, PPAR-y y PRDM16
90 onl 0ad S5 ores gl (slo i8S ) a5 b iledgad
9 i bulid 3 o Bl ol > (nigy
S p3 8 (y gyl Gigl Sl Bum (S5l
PPAR-y 9 PRDM16 (sla g (lsse 2 (o095
Sl 15 2o o bge (2 8L
8l (g LI gl (b

Wyl 9 ol
do oS Al (ool — (229 g9 5l pols lagh

Jsls 32Lad (Mt el iy b bawdlog pusd
29 (e (ol S (0 K225 ) Slogd (22
Ol M 4 S sloged (2 s Jolo 5> (]
9 2 tled &l PRDMIB oy ioman P95 oo
Oloz Lo yige 0 (sloged (o> COl Cudglyu Laas
UCP1 1le a5 PRDM16 M.l 5L 3,00
logtd slncamsmdl 13 Y s 4 45 |, PPARS
Wi o oo Sgdioo Gl dades 4 Capn
(Peroxisome proliferator-activated receptor gamma) PPAR-y
9 Abligo BB dbwsgey 005 Sl gy, Jole S
e yboil ool don 5 gke Y3Y2:Y1 pydgjl aw >
2 ok o4 PPARY Mg atlo o £95 S
Sl e iz g diloi o iyl gl jylos
9 b g 1 Jeld S e ilie ) (a8
b 5L 5 g el oais Uil sl 59
A o e a5 ) (gl 4 Cplus 5 5090
logtd g diw (22 Jobo 93 32 ples ;> PPARY
bt (unsis) oo Lol 4z STa) 48
s s pealio 5 PPAR-Y coanl 03505
0394 Lm‘_’)g,lf%.pi ol oili8l & e aS )le
Db oY o3 Cbd g pgusl 4 Cuwglie (yloyd jo
e Ggamlige b lilen &8 0y (a5 Slalllas rioman
aS Oyb gas S by bl PPAR-Y o
obesply ol 9T E95 cnbs o byl oamslits
Ml Jsgo

5 PRDM16) L ytig s (el dihtas oS stimgss
0180 5 ks oy gla sl 1515 o (PPAR-Y
sz odlig slogd (2 sl Jsho 4 1)
Blass go)ls 6l e PRDMI6 gy i8S o
JUsb |y iy ol 48 GleS 5 b 5]
S Al (2 @ Bl 5> Al oo IS oo
Olie 3l S (o )3 Glogrd (2 )95 o S
el MVl o LS s gy 8Ll g
O g 3yl IS coMr p (siie 3l plate 555


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

[ DOI: 10.29252/qums.22.3.4 ]

Downloaded from journal.qums.ac.ir at 11:12 +0330 on Tuesday November 20th 2018

\4 L;i.h}}_:d&d/\vq\/)ﬁ*i}J‘)J.aL<Q/\L§_):&)YeJqujéj%Jbuajﬁéiﬁ r}k«a&bbwdm

Fo 05y cud g (48> g e W B e )
09,5 o pl > VLl (g pmss atin A jd g asp
el I (o jed daliyy 4SS g S
Al odedl b Glep SSma alyo o bse
S g3 0)93 Jsbo
Lo iio g oy Sl 50T 00 e 5l 6l
iy 2l ples )3 o gsgejl (i JuS Bt
e v T DTSR R A R
G0F Ly S Jgol coley b alme laige
= S e B0 BV ) el I oS 5 (Slho (490
oSl DY) oDl 5 (00 s £S5k
% S8l g NAD (hon 2 o 09 PSSk
ol o Y LS a5
P 33 g &y e o0 (Epididymal fat pad)
Lo al ol o g b 030> 95 5 Cand Sy j9)50 528
L s sl iomin (gl 5 deomie Ol lo I ool
@muj oogy ileslaiwl L s 53,8 —As sled
288D (g pS ol Ghmgly sl piie O =) g
AU e y; o <8l Gjsen Ll s, ol
g 3 45 (SIgMa) S8 g T (gl RIPA
by oo g a iy )3 )93 Wevv ;3 Soudy il Jpumy
J5 0 5939 L 3L Sodg) e Lo 03,5
S8 (SDS) Sl Juwrdgd madws (g9l 1o ST
Lis g9y gy loasl (S8 5l any S0
P Jodome L LiSig,S ol 5l any g 0yl
slod  celw Kb Gaeds o ¥ (58 L,M}Jl
555 > gl ool sl Ly oSyl
anti-PPAR-y (ab209350) 4 anti-PRDM 16 (sc-130243)
b S dody SN Joloes 5 (VB0 +) oads 348,
5 g Comsd )l w1 s WA gy ax 0 ¥ gled
15 gl b3l L Jbosy (Sei claud 5L L
31 clod > HRP(SC-2004) L 455556 b5 5o
Sl 1SS aron] U005 jole sl S Citedy
ohe? 5l 02laiwsl g uiliingl (oS (g, b oad sl

ol 38 )S ploml [, 8 g Gialejl 09,8 @00
o &l g 5l o S YVEY . ig ko b Jol
e glagise Nad gyl jled (S pols
YYEY clod L oy (S 0aslisly &l ylges 5o
Sy 5o B ¥ Cogb) ol 5 lwasp

Ul (ogaaste 5kl g bl e ygods Sllge
s g e (Sbh pale oSl I aKislejl
b 5 AT ygoag Sllss 6 550 O (prizmen
Jgol b pllas ddlas ( 3M3] ool .0 03> 51,8 Lo
o5 pole oSl Cgas umli.;b"lpﬂ Sllgs LK
8)5 )8 argi )90l
(2lpeo Lo g Y go cobd dbul 4ly
Al deiss J») (STZ) Lpwgigigh sl Jotono
5 bl 3 Oygod (PH=F/A L Yo +/) Olypiw
NeSoks o sl pS e £e jod b asye S i
prSke MV o3 LY @ amelig 355 5l A o0 09
Ctar M S Go)p o iy Sl eSS e il
59y ¥ Lol g a8 daglse (a5 (2l ) Gl
odb &B)S (Jgb digel g ylogSglS SSL 30)55 5l
W&l e A8 g (oS 0jlul Slles 00 S yalow
G ol i o g pS o Y5 U
LAl 5l ey aan S ). 4,3 Hlai DY g b
109)5 Y 4 uﬁbLaJ P9y N u.,‘)}uo d‘lbu»y: ‘ol
Saceds Jeod 5 b lidl sl cpped slog S g
OIS ,la0 59y ady p o Ve B O G oo b attn S
¥ aan jn g dlin A Gdedy (el 09,5 deliy didygd
2 duds 2 0 Ollgs e loj e JS g duds
O30S pyS aady ¢ Jold B> ¥Y | edy (59,
O3S Dy 4B 5 g (4B o Vo U VD Cas yu)


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

[ DOI: 10.29252/qums.22.3.4 ]

Downloaded from journal.qums.ac.ir at 11:12 +0330 on Tuesday November 20th 2018

d‘)&»ﬁ}gw Vif/)}PRDMlG}PPAR'y L;Lhwﬁ'}ﬂ ‘_;‘}bujfyj‘u\i gﬂj“""}:‘"k A

)—BJ)J t/tal{dsl_mﬁsﬁpgd)b‘;\xncla_m.p@)f
Lol 005 w)f
asl ¥

(biag npes wiim A Jlisa o sl (L ol
9 PPAR-Y (259, (sloime p> (gl o—ime il5-3)
) 05 3529 35S 5 (aye8 sloog)S o PRDM16
'(\ °)L°“:3)|°9‘°59 J?b) (P:'/' v 9 P=./++¥ W)J

il y jo0lo 4y (315 g0l
9 sy=SejlulImage J )ljsle y lawgs sl anuwsls
L) J8 Sovgd blie 3 ad ojdle s 5l am s
STl ad @yl 58 09)3 ply din & jgody ((opS]
lloy a6l (KS) Ggipransl B9 SgalsS 505
b 4o da g b eolatwl Limgh sleodly xje8
= Syl gl 5 e piite )3 Slpes @js 92
9 d._:).>u o ool Gm”f O d.wl.o.o dl).: M
plosl SPSSHA 5 éle 5 5l edlatul L Laesls oo

PRDM 16 5 PPAR-Y (s (sai5g 51 (519 9 (339 (S saie Jine (5 (5 lof gl Y Jo>

SP e paw & e 3kl Gl ool Ok 69,5 o
W/ES YEVIAY I ain) Jgi
el Y/ Uyl cin) J5
Yv/ay ¥\ (s dzin) J S’ B
YAISA A | () g | OB
Al VIFY =

YOI f YAYAY (i 4zin) (30

sl ¥ /A VA ) Jr=s OSon Slye
/e s Oy PPAR-y
NM ) voss .

sefeve) VYW/YA J=s O Slgime
£IAD AL oS PRDM16

&b ne paw

adllas 590 5Wog,5 ;3 PRDM 16 g PPAR-Y (sl piis ps (5lgione dunlin =Y ,l3g0

Ay ==

Al

R e

PHRCM nl'_‘ e _Iru.-\-:..
a.a,._L...I-—- — . — — ——i-:—‘n-

&

1204

A vyl
= -
Ei ]

= 060 |

NG

= Q]

PPRwE-Actin By o
_;

20|

U=

Jmzs crares

z
200

1.00= -

0.50

PROMAGI-Actin JEs 2.
S e )
B

QD 1

d.ll?ﬂ)' TS cél J/wf &u.)}] Q\}Lc‘tg B-actin 3 PRDM 16 9 PPAR-y JL“’L}:zﬁ)i &‘3%9’9“"‘ )ijLA’{ A
Gl 08 )l J 35S 09,5 ply dix Syt o5 S Kidg) blie ;5 PPAR-Y 559y (slasih oad (o8 polie osimd lis Sgiuw jldges :B
Cal 0 )l J S 09,5 ply din Sjgody &5 S Kooy Jlie ;> PRDMI6G (455, (slasl oad (oS polie sdiad jlis (g 3905 :C


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

[ DOI: 10.29252/qums.22.3.4 ]

Downloaded from journal.qums.ac.ir at 11:12 +0330 on Tuesday November 20th 2018

4 Eay e ATV 55 g 53150 (WA 53 ()T o5l p3 5 Sy Sl 53 (ST sk oy ol dlone

Tolw ORIl 4 oo o35 J3 (o)Ll el o5
csed 2o sl bge 5 PPAR- 5 PPAR-y
B9 @l L ol Giios gl Mg e 038
e Jolos 1l o bly Sy oS 5 950
225 0Ll (23559 Cullsd g9 4 Gl o LABLS (]
039 el £95 5l ilp (g Cullad pole (Buiou
Jo35 9y 2y (B9 Clld ol sy Sige oS
ol 95 S 9 94 5y Baid )3 Lol fsls plosl
cdld ety g S ol abge &5 35 5l
Cdl a5 s odle el by 0l o a1y B3
Clled &y s )bl G 53 Gy S (53559
2 e Jolge I Wl e a5 0390 5VL jlens ()l
b 35 5 PPARY (sfisyy g Gial3él
=ips Celled Bl hles 5 gy B850 4 Cand
Pigw Rl 5 9 Swisey sbao] ple el G
Comlus 9 ()59 (Ll Kl 9 3980 (2b)MS siee
W3S9 |y gl
gobaw HRl3Sl 0 (mjyg Cullsd K 4 ax g L
b (Sl glop )3 wre Jale g PPARY (1595
5yg b (o] 5l (30 ege sl sles 9T £33
5 SlogB (y2 g g Mby et pais Nl o0
48 obprailSe MLl TSS90 sl ol
9 Sloged (2 & ddw (- ST L LS 98
oo sl (sl i@ odad ylis ol ol adS
1> el PRDM16 y PPAR-Y (sl g,
L PPARY (59 sale pj (2 St o S5l
oid JLsb g ol 4 yoxie SIML 155, & Ll
s el il ol 48 3950 PRDMI6 (555
b 51 Mag o (glogad 4 dhs 2 slo s
0920 cpeils (g9, 5l eolatwl a5 cuwl ous ssalie
93,115 o I PPAR-Y (55, Y 55 (b 31,8l lawes
o Jsb & yoxio PPARSY o SIFtL L olyan gl )
451y oy a8l g5 oo 45 395 0 PRDM16

(8 S Aol g Lo

5 IS loogyS g 1) (ybline ol ol
PRDM16 4 PPAR-Y sl gy (glgizme 53 (oo
o—od 09y 5 1y (gylolize inl38l pols cpl by lis
Slalllas gols qolawly ol s J,mu8 4 coud
b Llie pypidedgw jl (S 25 o sdaliie
GRS loged oy 39 JS Ll dee s (4B
9 PPARY oo (5590 99 & Conl (02 Mo L
0A) sed pto Yl ol o) > PRDM16

e & 238 (VN0 ) Gl Sen g 928
5eST 551 2imps Ve B00 b 5lgm (o pe8) (o
AL se 0acd U gloyuby (foglin oy yei 5 (8 puase
PPAR-0 jlslixs islidl el ()b Shs asys
&S Gl Jb 50 cplig g o olo 033led o i 3l
)3y S by ialidlole b jl u ki PPAR-Y
ol G gl b (il Sen 5 (g8 Ol gl
gy Slyne (3450 9y 3 [ 1Bl oo Lslyen
3 e s OLSS el adl iliél PPAR-y
Ol Ol ©ae (0198 (35S A S Sl (345
Conl dislys p2lo 385 (G yod SS9 el a3
ool zokew Jbolime il 4 yoxie dtam A flo ke )
o=l OBhLSen 5 (98 3iod ) Lol 395 (g
Olgs oo &S Gl 0393 0lo i ylo e a8l
09 et 9 (B9 Cllad b g taiile elge 4,
sl idgail 2,8 o)Ll 5l 3 iod cla Sagel
JSgp a5 1530 ¥ g9 Cubd 4 e Sl 30
ploul ey JiSls dod Ve B0 cul b1y (o yed
b 55 Gred OLSen 5 (1938 3a0 3 Lol il
Ve OO L ply (giled oy ped s a8 0599 0l ploail
ol 0395 W 3181 (gl Brpan ST S ls sy

(Vo V) ohlon g g yS03 (s ) (Jilde
g PPAR-y ¢ Jld , 1y edy 3 dsgd il
> Cdl g a S g By /Laal ae > PPAR-a1

L3 L)L'“’ 9 ™) Lo A Ode L d])?w dlmu»yo


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

[ DOI: 10.29252/qums.22.3.4 ]

Downloaded from journal.qums.ac.ir at 11:12 +0330 on Tuesday November 20th 2018

o\)\fwaJ@L,;ﬁf/...);PRDMlcsjPPAR-yL;La;,,:u_;1,*»,{@,1.\:@,“:;\: \e

el gl St o685 ol 5l (golaws am
039 0B 3 )l ne Syt Sl S Sl o (22
o=l ozl o JoSse g (ol calisee Jolgs amd &,
Ul o Lol oy st j 48 A 55 @l poss
()15, PPAR-Y 3 PRDM16 slaoysis s

L;Lmo,“i}'”_& 6‘9_'19:,0 s L>ui )’] L.,_gl{,» Jr
Uilidl ,_sls 5> > PPAR-y , PRDM16
Lacuior ol & &S plgs oo canl a8l () de
izlod oo Wl SOTglsl slosld cnl )3 (ote 2B
o e Sl oo b cnl gohaw SRl pionen
9355 (log a8 8l ay > ddw sl bag
sLj Shacss ils) BAT S_an 5 slon S
A (o 2 1) (Bl g g plli8l g (5)0S e
b L (oo (8559 cdlad pizmen (aily
Jole g (o Bl ialS g (g (udheSS
il gl 4 Cuoglio oS gl oo

18138 ol
Sy pole 01y aslul (g)8en I Aoy,
Iy Lo oo ol ol 0 a8 Sliwgd don g jlad oSSl
DS adlas cpl g o J0ya8 o padi 0> S gL
pole oKl IR.SUMS.REC.1396.S1061 sMs

ol 0wy Cogas & jls (S

1. Bornfeldt KE, Tabas |. Insulin resistance,
hyperglycemia, and atherosclerosis. Cell
Metab 2011; 14(5): 575-85. doi: org/10.1016/
j.cmet.2011.07.015.

2. Warner A, Mittag J. Breaking BAT: can
browning create a better white? J Endocrinol
2016; 228(1): R19-29. doi: 10.1530/JOE-15-
0408.

3. Zafrir B. Brown adipose tissue: research
milestones of a potential player in human
energy balance and obesity. Horm Metab Res

ol L cplplty MVass” s 30 L (log o
b Loy PRDM16 g PPAR-Y (L ytia,
Clld &5 CE)S s (lgf ooyl BaBT 5D (209
OI8O el 50 (gaiedgs 4 0o b))
Sl (g 93 (ol g g oo (g 4 Coplis
LS s sloged 1) L o2

an (VoOT) ohen 5 plon Sy 50> (ool
PRDM16 (159, 01 ol 2 o809 alled (o)
0)93 S Jolid (359 (apmed SBDy b Sge
0355 855y 93 ) el )5 culled
131, PRDMI6 iye555,s oo (ol sl golis o9
Tolw paddian )bl Ol i b g g0 slaan
e gl Moogy 4l (65 Sy Sl gy ol
sasin > LlSen iy W Ky Buios @l b ol
L () e obeS” il yai Cuple .l Liwlyor & 9 ¥
2 ol gl jlow bwgio Gud b (giled il yod
Hid d S Wil o Y (1 jed ud Se oligS by yed
ol &S 25l oo (oS oy iy o dgel 4 (o3L
O gy o8 S ale S5SUsS s Wl e
Sl ansh o e ) Jiels S

e Sl i 4y & (65500 Jlats] ppuilSe
L3yl 5 3505, 0 PRDM16 § PPAR-Y (sl g
sbadobo @ JLb loged 2y sasho (28 &L L
i JLail b PPARSY (g bloy) ol 53 sl @l
@ 9 ol 4 )i BDI2 plian (%03 (g
ks 4yt ol (pl g 258 o PRDMI6 (159
o 9 A 4 JLL (loged o2 il b S5l
cdlad ol sy Mosgds Jlub PGC-100 (g Lo
PRDM16 5 PPAR-Y (sl 459y (ali8l L (o555
s yoxie (glogad 4 Ao Bl b 5 09Me
P9d e Jb sl Jshe 4 JUL loged (2pz s Jsle
=339 lisped a8 Wilodly Hlis cldllas guls JS° o
il Sglie e sla g ol g
—u 1, PGC-1a 4 UCP1 ;PRDM 16 PPAR-y


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

[ DOI: 10.29252/qums.22.3.4 ]

Downloaded from journal.qums.ac.ir at 11:12 +0330 on Tuesday November 20th 2018

1 Eay e ATV 55 g 53150 (WA 53 ()T o5l p3 5 Sy Sl 53 (ST sk oy ol dlone

2013; 45(11): 774-85. doi: org/10.1055/s
0033-1348264.

4. Harms M, Seale P. Brown and beige fat:
development, function and therapeutic
potential. Nat Med 2013; 19(10): 1252-63.
doi: 10.1038/nm.3361.

5. Seale P, Conroe HM, Estall J, Kgjimura S,
Frontini A, Ishibashi J, et a. Prdml16
determines the thermogenic program of
subcutaneous white adipose tissue in mice. J
Clinl Invest 2011; 121(1): 96-105. doi:
org/10. 1172/JCl44271.

6. Kgjimura S, Seale P, Kubota K, Lunsford
E, Frangioni JV, Gygi SP, et d. Initiation of
myoblast to brown fat switch by a PRDM 16—
C/EBP-B transcriptional complex. Nature
2009; 460(7259): 1154-8. doi: 10.1038/
nature08262.

7. Cohen P, Levy JD, Zhang Y, Frontini A,
Kolodin DP, Svensson KJ, et al. Ablation of
PRDM16 and beige adipose causes metabolic
dysfunction and a subcutaneous to visceral fat
switch. Cell 2014; 156(1-2): 304-16. doi: org/
10.1016/j.cell.2013.12.021.

8. Harms MJ, Lim HW, Ho Y, Shapira SN,
Ishibashi J, Rajakumari S, et a. PRDM16
binds MED1 and controls  chromatin
architecture to determine. a  brown fat
transcriptional . program. Genes Dev 2015;
29(3): 298-307. doi: 10.1101/gad.252734.
114.

9. Lo KA, Sun L. Turning WAT into BAT: a
review on regulators controlling the browning
of white adipocytes. Biosci Rep 2013; 33(5):
€00065. doi: 10.1042/BSR20130046.

10. Koppen A, Kakhoven E. Brown vs white
adipocytes: the PPARYy coregulator story.
FEBS Lett 2010; 584(15): 3250-9. doi: org/
10.1016/j.febslet.2010.06.035.

11. Kgimura S, Spiegelman BM, Sede P.
Brown and beige fat: physiological roles

beyond heat generation. Cell Metab 2015;
22(4): 546-59. doi: org/10.1016/j.cmet.2015.
09.007.

12. Porcari J, Bryant C, Comana F. Exercise
physiology. FA Davis, 2015. 36-62.

13. Ringholm S, Grunnet Knudsen J, Leick L,
Lundgaard A, Munk Nielsen M, Pilegaard H.
PGC-1a is required for exercise-and exercise
training-induced UCP1 up-regulation in
mouse white adipose tissue. PloS One 2013;
8(5): e64123. doi: org/10.1371/journal.pone.
0064123.

14. LiuWX, Wang T, Zhou F, Wang Y, Xing
JW, Zhang S, et a. Voluntary exercise
prevents colonicinflammation in high-fat
diet-induced obese mice by up-regulating
PPAR-y activity. Biochem Biophys Res
Commun 2015; 459(3): 475-80. doi: org/10.
1016/j.bbrc.2015.02.047.

15. Pierre W, Gildas AJ, Ulrich MC, Modeste
WN, Benoit NT, Albert K. Hypoglycemic
and hypolipidemic effects of Bersama
engleriana  leaves in ni cotinamide/
streptozotocin-induced type 2 diabetic rats.
BMC Complement Altern Med 2012; 12
264. doi: org/10.1186/1472-6882-12-264.

16. Shirwaikar A, Raendran K, Barik R.
Effect of agueous bark extract of Garuga
pinnata Roxb. in streptozotocin-nicotinamide
induced typell diabetes mélitus. J
Ethnopharmacol 2006; 107(2): 285-90. doi:
0rg/10.1016/j.jep.2006.03.012.

17. Burniston JG. Adaptation of the rat
cardiac  proteome in  response to
intensity-controlled  endurance  exercise.
Proteomics 2009; 9(1): 106-15. doi: org/10.
1002/pmic.200800268.

18. Haram PM, Kemi OJ, Lee SJ, Bendheim
M@, Al-Share QY, Wadum HL, et al.
Aeraobic interval training vs. continuous
moderate exercise in the metabolic syndrome


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

[ DOI: 10.29252/qums.22.3.4 ]

Downloaded from journal.qums.ac.ir at 11:12 +0330 on Tuesday November 20th 2018

of rats artificially selected for low aerobic
capacity. Cardiovasc Res 2009; 81(4): 723-
32. doi: 0rg/10.1093/cvr/cvn332.

19. Tjenna AE, Lee SJ, Rognmo @, Stalen
TO, Bye A, Haram PM, et a. Aerobic
interval training versus continuous moderate
exercise as a treatment for the metabolic
syndrome: a pilot study. Circulation 2008;
118(4): 346-54. doi: 0rg/10.1161/
CIRCULATIONAHA.108.772822.

20. Fatone C, Guescini M, Balducci S,
Battistoni S, Settequattrini A, Pippi R, et al.
Two weekly sessions of combined aerobic
and resistance exercise are sufficient to
provide beneficial effects in subjects with.

Type 2 diabetes mellitus and metabolic
syndrome. J Endocrinol Invest 2010; 33(7):
489-95. doi: org/10.1007/BF03346630.

21. Petridou A, Tsalouhidou S, Tsdis G,
Schulz T, Michna H, Mougios V. Long-term
exercise increases the DNA binding activity
of peroxisome proliferator—activated receptor
y in rat adipose tissue. Metabolism 2007;
56(8): 1029-36. doi: org/10.1016/j.metabol.
2007.03.011.

22. Jeremic N, Chaturvedi P, Tyagi SC.
Browning of white fat: novel insight into
factors, mechanisms, and therapeutics. J Cell
Physiol 2017; 232(1): 61-8. doi: org/10.1002/
jcp.25450.


http://journal.qums.ac.ir/article-1-2627-fa.html
http://dx.doi.org/10.29252/qums.22.3.4
www.SID.ir

