OGw)) (3iks)3 ol ol5iliils (Mg} - (alc aslilod

o gl 43 Cuoglio g com 59l (o0 po0 T slw 39 il (9 505 il Sy i
039481 (o1 410 T gT 4o
T gmale ol < LS (6,80 o1 po

Ol edlore (ot axly oDl of;T ol&Kizils SN i 09,5 W)l ulil IS )
Oyl e «Moe ax-ly oDl ST okl ¢ Sauciun 5 09,5 ¢ Luzils -Y

VO Judus 7 9V ylgs /) o)laid / el 0)9s / a3l

2SS

ag/1/1a :allio chpsy ag/NI/| :allin dbyo

s 1 gy 1 Ol oS 5 A g 50 3651 b 3 (5350eSl 90 il 43 il 33 (oS s SlBs9 )95 ke K
09 (33948L3N (g1lo (5095 33 (rdguail &1 Ceoglio g cymmn gl (0w Tgbaw y1 (Mg (2 o3 AllD

& y9mos 9 LA diodid & gty 0o cllogld 3131 crar 31 (Jbw W1+ (33948L31 (5l (5368 5 535 Y i gy 9 Slgo K
D (5 S0l 09 )5 95 1 55 Sy Sl b (GBS 519 Nl i (55 1+) J 555 9 (551e) (iBlay (32 07 09, 90 50 Solai
Jiiino 9 Al t (39031 31 .0l 351 ks U it (6 3a50 il by iy (9 307 Aol yy At Sl iy 9 Jud (y95 (sLdiges
s 03! Gulizni (Gl yudiho (P95 (41 9 ($B95 (1900 e (o) p S

cpmimnd (PTefo01) 0 comnsS ya! ylobino i35 Eatly LDy (39 507 4 b s line Aunnod T 905 Zolis bl :lazdl
20 Lol 6(P=e/401) 55 g0 o 3 3915 g cyad gandl eyl ganil 4 Cunglie sfolino (S sl (piBlay (1 0T ALl Cudad 45 W0 )5 atino
Ain St (g ogile bl (5 yolime Rl38! (P=2/+YY) 35615 g (P=+/¢Y) (ol guudl «(P=2/++1) (pdgansil 4 Caogliio J 55 09,5
(et o] Al (P=0/001) i 009 (a5l g (P=o/00Y) (032 duoyd d(P=0/o0Y) s 038 3 (5 ylolbixe ).ob oWy oy pod
Sl ALl (g50bm0 a3l (S 039 (S 9 (2 oS N ()9 J S 09,5 53 AT WS asuice

ot ] 4y gl IS 1w (s 31 Sial81 53 a5 p0d 43 i &S W3 o0 LS By (6 S A g Sy K
ol 50 (33948L31 (1)1 (IBSS (S S 5 Same rod 9 o TS 9 (gl

ol & Ceoglio Skt 103398L3! e yol 1 GS” goa3lg K

WP D3 095 wMxe Jaly oMl ST 0Bl wMxs :auillo oy ST
abedi@iaumahallat.ac.ir : g il oy

ﬁV /l}f ‘M 8,9) 1419.({_ / “Y


http://orcid.org/0000-0002-5781-9442
http://orcid.org/0000-0002-6858-5469

sule 9 LS 6,8

e gl o Coagliie g (S ygl (o obans p M (T Alie Cika S0

(V) sl OXB &y G cate (Sa8)50r Copatl (5,0
s oIS adplie 15 6 pinbiolizal i OXA
J—od (PS4 o OXA Jlacie fals o5 ) 5la
5 3bz = 5 slegbee ;0 Gelgdl 4 Coaglie 9 SIS
ey e )3 Sl 00l oole Bl Slahge yidn
4S5 00,8 S (Ve V)) ol LS 5 (S Sl
JUES! Gl 31 Byl 5l Sl B ial3) ccls OXA
(A) 09500 Jolw sl 4 o dysiw I GLUTA
GF S 9508 S (V0 ) ohlSes 5 Blulee
Lo, 4o Cyedgmdl 5 K8 el OXA (320 51
2 Sy Jsle OXA a5 LTyl oizpon 055 o0
LB, 655 30 bl e plie (aroe (luaz LS
J=lse sk 5l oslsi oo ol (6551 limgen Lai> 4
4 4295 b cnl pogdle (A) wad yois 1) (655 sliwgen
el Lo dled iyl 8l cely S50 clad oSy
Wlgs oo 98 o0 (§5 51 g Sloolliws g iS¢ 390
O ) asl 50 OXA =iy 5
J,.sL, (V1) o), g 00ljde a o) (puod 4o
9 P oS ygl polie o Slep (55,9 ahe Cota
Sy 1y s M loye 55 (gl 4 Cooglie
o Suaglie (2l g (S gl Gal3l g sl 8 o)
(FVE) et g saer (1)) 63,5 3,155 1, e
el ;5 b, )3 (85,5 Grped 4 WS B)1F 5
Ll bige (F0,mdl 5l (U S ol 2l 58
oddlive (pnS jol Slade jo (g o gme i ool o,
in cip b 5 (V0 ) o, en 5 glg) (1Y) ais
o e slads) oS ol e 2 Jes 5 595 e9d
Lol Gmals g ool )13 (o) 3550 1) Slgibio oyt
wazg Ll olSess Jle cpl L.OYY) wis, S 5,158
St mlie (0359 (sLAS ez il lalgsgaoe (S
a5l G JLid 5l 6 xS o> L g slee sl g
3 B ek Glos ced (oo b il Sl pes

v /l}{ ll-eZuL:{ 8,9 :4.'49'0_‘ /\"’

doddo

S o Sllad 4 (g slaog 5 K03 5l i Ulsz g3
S (23 JalSS 5 comz 0y @y ailen Bl 5L
GO G oo S Lo b il ogdleds g i
codld mals aie LT ales;l (Vo)) anles abilio
O39Sl Egnd (0 S a 95 Mg, «0ly90 nl )0 (Sad
2l ans 93 (b (Ulsz g5 g G095 (i 095 )0 (Sl
Go—o VY o i sl o 4 S ggmiay (V) ]
28 )3 ) Olplebnns 418959 9 50 Bla 5 05943l
S8 0jealal a8 slayeiS S n sle e
(F) sl ol yors pdguidl 4y Cunglie ygoen

Sz s ojslol BT adexl plsudl 4y uoglie
= 05)'{_(2 ..\....JL: f}o )...: wl.ad \)L?o‘ )\) ..\;‘5.:‘5‘0 45 w‘
Ol & gl 9 (Sl G bl sy 00 515 4 (1
plas g cde alas” asyl Lol il Joleo clde alail,y sl lo
0988l o Sl Ol Sl alez 51 (D) 90,5 oo oyl gl 4
el g gl gw 10 S5 e slagyge 90 ol S
Ayt 45 Sl (Sg 98 (5 S 9 Ly Sl
5 21 53 e Lagg)s 5 (So95 sl dcgomme
L5 5 5o yaslipos 30 Liaygys8 il g8 T 4z )51
g)_’b &_a 99 4o u.._mS)ﬁl (?) Sloo—is oQ).'l_mf
w2l (PPO) (S gl 9 10 slogyy Sudled alowgas
YLzl OXA a5 cul ool lis Sliiss 2igd oo



ohSen § Sodes

wabtslm’u 6Lb k;)ajl)o‘).o.b Ud) L k;n.m)‘ﬁ u...><da.:‘)

g, 9 2lge

el 4 S Sl (o e g9 5]yl B
s e S o e alls VoY ssS 1, g o]
O ES S Cqgmr WA JLu o a S glg 38 5o
W eld (Sojgle b sla Sy el Joe 4 (lagh
O odgi asll 5 (Jeiuls 5 (st (55 ,L88 (55
Gl boo aS (LS0gS 51 a8 Ve e 0l (603l
009 (ALl o Lo 455 0 4 Ml pue) B 4 959
o Sdled pas mpe e g e SolS VO I YL S
(90 (g ol dalipy ;0 &8 10 pae g aldS anle & o
5 sl dtadan &yt 03lgils ols, b il |
S 9 -V 0) (ned 09 93 ) (Bolal g0
N e (5 ) )

B yn0 ALDAS olo £ 50 (59 00ialS slag )l 8 pae
sl lgredy Clos MSie 929 ¢ SN K
el VY jlam as a3 jo aslllas 5l 29,5
S5 o3l Sz g9y H9 adge alld plesl
OLS095 s 8 33 (gl 4y Zioglite 5 oS
oM (oS Al ain Ctia )3 My 095
CS i 5l JpsS 0,5 5065 Do ol o ais S ES Ll
Ol 5l am ad qie (o855 Collad plais asly s
oy dmd oy BTl el YT alols 4 g s atin
Saglie 9 e gl (6 503l iz S y9 9> Ages
e li Jofe oo 0l A S ol il ay
oMy Sl 3 85 1B o) 3550 b SU3ele b
S Cwd S d LY dlan o g dlan Cols Dde 4
25 el aids ¥

o el 6 eS ey e o lal o ol o5 ad
el Gialsdl T s ol 3 sla LUl zalsdl b g

935S 5o ]y ald anyeS g lak g o8 (S eSS

Sl r=Soy B s &85 (85, slacalls
=359 salad & a5 S ol Jlazml b sl s
Sl Sel 5lail a sl g5l 58 S5l
Ol emla )9 ol el WSy Sl 1095
O 45 0B LSS (sloads J 7S Sl > 5l (o 3 G
% (2l 9 00,5 sl Gl (Sgo)ln 320 9
e n o=z 2 (09 0o Vb (o 2 y0 1) 013
oo ade Dl Sl samolis aid S & jge Oladss
s 83l (o cS 5 g (Fa0) SnieS Sgge 0
Slate o gyl e et Olaass ple o Lol s
OV10) conl oais oaslice Ll g5 0B

ole &l STV Y) o Lsen 5 sunle PRSI
a Ceagliio 5 il alodly ha 2 65l50 e
s 90y b G3s bl 5 Gl Gbs e eledl
otenl ke 4l s jo o8 Wi a5 wisls 18
g s Gl (L) e o gl 039 b 015 0
Sl g bl Ghali8l (35 5w (alewsdly (2]
Sl 929 (y5908Ll sl 5 Bl b5 o sl
GalST ()9 51 e el 4 Cueglite 5 (395 S5
039 L bS5 4 Sl Blar b5 50 39 4z ST 8L
OhlSen g gololas as Jb> 0 .(VA) 09 yiion o
o g wad gl (o), odlad SH(YY)
hls 055 (gl Caglin 5 (o0 ys (il rbans
4S5 0B)S At g a0l 8 (s 390 (j5dLSl
aS Joyo s (ualidlog)S 50 52 50 (njnl e
S g axil L33 Ly 08,5 55 pedgead] ) Ceaglie
() 0905 ,loliso @L;l Ll 4

azan codo Sl ol sodsd 5l Gae 1A
4o Senglie g uS gl (g0 Tobiw M (0 oS

ilbse j9adlal shls (5595 o (dga]

Wby Ry o9, sy INF



sule 9 LS 6,8

e gl o Coagliie g (S ygl (o obans p M (T Alie Cika S0

31 oolawl b ool o9 Jloy g cpg) gyl 5l eoliwl b
A eolawl d?"f"“‘“‘ ;_95)55.0.]95 u}A)—‘

Stz Atly (5 g Jis (5 905 ] eizmen
2955 e il g (29,5 (39,0 Sl (o 2
Al oslawl Liegh b e

)‘ oola_wl l_s 9 aS~/~& C_‘a_w )O LQLFWJJJ gso‘.o.)
28,5 ploil YY) a5eus SPSS (5ol l58ls 5
baidly

3o s e (5 (303 Gy 3l Geiow slaaidly
90 eyl Jloline (Rl Sl My (i pes &5
AZan Cedib 4S A0 etk b peizad (P=0/0 0 )
ooyl Eeadlio Jolins kS Cecl Sl oy
0975 > Lal aP=21++ 1) 3550 p s 5515 5 (d5o
Ol dP=2 /e V) (g il a s e aglie ]S
ety (s Joline Liml53l P=+/- YY) jS5IS 5 P=+/-+1)
7 5 olima 5L iy (20 At an ) odle
s 5 P/ 1) s o P21+ ) 5
A0S asine Cpiored el Alls (P=4/0 0 V) o 009
0395 ALl 9 (myz S )3 (o 09 S5 095 0 &S
Sl alils (g obize iolidl
a5 ol Gl 5 e (5 5] @l
oo S5 5l 09,5 90 (50 (g o e Dgl (y9a5]
(P=+ 1+ V) gl A Canglin dP=+ [+ 1) (yonsS ]
0o 039 Pl V) pp 9IS (P ) (g
0055 sl 5 (P2 /o + V) oy doys (P=/e 0 )

2,0 8929 (P=2/+ 1)

v /Ly.{ l[QZML:{ 8,9 :4.'4!;[{' /“A

a5l o 9 odleS 5 eolingl duds oy an
(OF) 28,5 alnil i3 (555 2 (ool> Dl
bsgi Lo gogel (ol o) 4 bgsye Sledllo|
595 99) 9y aw 4o axele YF 51595 vl ol asl i »
20 Sogejl b (ain Gl 5, K g asia (sl
Lo gogail 51V ) o ool (o3 ) Logasee o5 5
Jsb o a5 1, sla sawelal 5 lalié plos b uss axulgs
(5399 03,5 B pan Aol yiw p oSS 4y e Ceel Y
by hoos o5 4 0add a0 2138 Sl jlade aisS o
Dorosty Food Processor (NI FP2) 153l 5 5l oola.!
Dol g 0D (ead I gdie udyd (e 9 Jelxigan 2
55 Lo Gosai] iy (e e S Laisl 5 loline
S lliwl 3 025, 5l b oge;l cdlad 59, jo cublas
2 4k gl 65531 5L (Y +) Widged eslazu! (DRI)
ESGa g R Jgerd ek ()9 9 iz (o L]
3t 990 558l S5 Cdled S Bk 5l g g dnslons
009, 5l S5 S oslal cua (V) wd aaloee 4l
Gl L (2l 09931 o3l) 3msST 557515 oy 35T
P Odgel 6 Sosll sl g i (owd 2 S ke O
gy oolaiwl b LT 58 csLe Demeditec <S5
ookl i e g aly 9,80 VO Gl L g 1Y
crodels Jso b olol 5 (gl Suglie oS
3 el 5 Gl 5 Jsaisleo o) sl 35515
At 2Ll VYD i (50 Jgoishee o )
Phoenix <S5l oy (oS ol (5 S 0310l (61—
b oYl o, 5l el wl Ly Pharmaceutical Inc

G glrog )5 0 b psie SSas ol ool (5 0!



sle 9 LS 6,80 e gl o Coagliie g (S ygl (o obans p M (T Alie Cika S0

(705 09,5 99 30 (R9,5 e 9 (P95 (1950 S ko A lio ) Jgur

5P J=s & < oL
: -] o
O kGl aSile e Ol Sile ? e
Y8 £\ /55 b-/F £ -[a5 905 i
ol 018 £ VIO OY/f £NY 903 m ng/mly ;s
-/f0 e 29,5 09,0P
OIFE £ -8y DIV £ 59 905 i
e IV £ -I5Y RS 503l sl 4 Cenglie
e e 29,5 09,P
Yo £ VY YV £ YIYA 93]
: s Cai29500) edgm]
e YY) /04 VAIY % Y/OA sl 29:5) s
- Gk
fee) e 23,5 09,P
VYA A VoA AVE 93]
: S ko) 35518
ffeey BAFTR: WY £ 5/ ) o505l 2 p5 ) 558
G oo
-/-YY e o295 0a,0P

0903 om 9 39031 iy Al po 33 09,5 9 30 L S0903T (05919 1 9 (S yR0929,%T GBS hg Ol Y Jgua
_ Jss g

. P 08,5 20 0 Lc]
295 O e Gt Sls e St S 95 k)
OAIA £ V/AD B/A £ /¥ 33951 s
ey FVIY £ Y44 08/2 £ YNY o9e3lom (P 9k5) 039
AR ofee 295 59,5P
\RAERLS FoAE YYD P
ey AGERLR YE) £ Y/F8 3595 et e
(Q2,0)
e ey ofe e <235 09,5P
YA/F £ /38 SNERIN 3395 s
. O o5 ALl
e AERTAN YEIA VA 93l m g
~ (& yo el p 5 9kS)
e ofee 295 59,5P
Gial38l 5 05y S ezmen glaolas ) S0 5 )b S 325 Al 9 Sy
Ol 4y e Wilgs co SdSCul alae o GLUTA )Ly ain ot oS ol lis g yols o (laacil
sl 8l Jelis o] ORI il as . . . e .
ol ol o (J5SUge oo 095 (el gl 4 il U ol ol ool ol o s 35615 5yl
Lo aS col il dy Ceoglie  jmalS g 1S l5 8
Je gl ) Ceaglie Ghals 5 SIS B e S § sl YY) (V) 0) LS g (it
Fel5 Brae oaiiSolais gy 5905 slaJUS Sl pn (V) (V-15) o, LSan g oo (V) (V¢ - 0)
ABd oo ul—n.u.’ jees "\'“‘9*"’ (Y9) el ksdi“" alac o 4o (YO) (Y++9) le_io.a: 9 9= leasl b (] N
Gl L (53559 51 (=20 Gelgedl @2 Cenglie 2S5 a5 JES SURCHI FERAR SICHIN [POS RNEEN I8 R

O5—=ead Oyl gl SILS s )0 S50 sl gy

v /L}.{ :‘Q'/'.w._g 8,9 :4.'4'9'({ / “F



sule 9 LS 6,8

e gl o Coagliie g (S ygl (o obans p M (T Alie Cika S0

Ssglie 5 (Rl 5 S ol e (2L (25 S
3 Sleer Oldllae Hhassh (VY) adl rals ydgudl &
L (g yed a5 2305 (355 (Ve F) GLlSen 5 5l
il el @aiBo Yo aw 4 ol ax 0 YT sles o
(YY) s aale ¥ lians slads, ;0 S gl lolize
ain Sy a5 wsls L 55 (Ve oY) o Kes 5 bl
Sg-ise Syl Gl el 18,5 a3 5290 (i yed
Sdlad 5l o oS ) Al o0 S5 4 (V)
Wiz e el (58 Sl gl ) 26 3554
Ol o Bran OrST Gazmen (503 else il
ol 4yt Wilgs oo 5 ( les g 9> sLid (S
25D oS gl Giali8l g Silen (e ol
U Gl 5 0S5 gl 983 g0 L5 Slallae
Sy se elgmdl & Ceaglio Sl ile (35 0 (sras s
S ams oo i lllae 51 5 Cizmes (FO)
5 UCPs s AMPK s iuly8l o ely S s
0z el HarmslannST SIS G rae Gl Bl rines
45 098 o0 el gl @ Sl dag 0 gie e
o Ssglio 2l 5 (o 09 Rl 4 aie sl 2
ol yaseie yl s ogdle (YV.YP) 00,5 o (dgudd
Algts 3515 By il el oS 5l o 2o
oMy gins 5| (GLUA) T sasans Jlas! ole Jlas!
4S5 305 sg2g s gl l g b se bl lid
Ol Sueglie 1alS Caely oS ol w0 (LS
o=l ol sl oo (JLF 5 5l BB sl ol
Sg—t el 0l oo B39 5l (AL Syl Sl
5 Cgs Slo STy b5l slosed (oyz il o Shee
(PR 55 (535 Gl 5| ol 5 Lo st 5 55k
Ryl dlas Cui aS ol lis Lo glaaidl asulis>

ALl 5 (g (e weps ol 1als el Dy
a8l ol .09l oo (yi9a8lal syl 508 jo oy 0oy

v /([{ ((QZML_A.{ 8,9 :4.'4'9‘0_‘ / \W

ool ol ot (AMPK) AMP L 005 Jlsb LS et
Gcl oS el Jsbo J5ls Splie ;g AMPK
o ol glacdl )b 5l SS9l e lie pulais
ol s e aglin Ll 5 5 55 5 gn (el
Giliso 195 & el S ] JiSpms 510y
50 Sy s a5 co a5 0ib eos Sua sl o
Sdsse 5 miginy Jelss ol dasetis n sl
ST 55 sl 45 slacdl o o] o Jols JLSus
o=l 50 (YATY) 0,5 o,Lil c0S cod Jmoe (g yody
ool Glooass 15 s sl Ele 4y Yoons 3)lge
Jsbateay ailes_coi GLUTA 55515 suias Jlasil Jale
bl 4y Canglin 5 5 S5 Joho (sl a4y JUi
B s (L UL &
Sael Wil ga B9 S yon S 4 (T0 V) 09d yomie
$looss Sy 556 Bob 5l gl 4 il 381
Jsoilad o Jles Ly g (IRS-2 JIRS-1) gl
Slods 5 Sl )3 Sal8l 09l 5L Y ook
5 sloszn bl g, el (sl
45 35 o0 gedlyypinds S STy 5 (gl jghand
U (Fige 5 (Slglie 0358 slacIlad 4 s
Jiosgind cdlad Jle sl w0 S oo Gl gl ST
55515 oasms Jlanl Jole il el SeSF Jliyjn
Gy o] doeii a5 095 oo Jsbo mlaw 4 (GLUT4)
sz e (FYY) coul Sdlac sl Jsbe Lawgs ;5615
eBlo Slaiae 1) (e sl omes (else 2wl
oy (el aTid et a5 ol Lis Lo slaasily
G5 LS55 15 a5l oline iyl 5l Esly
= (g 423,85 g0 Dlalllas olawd 09l o j948Lal
Syl Sl (e Ll (sladiged 2 (2559 S
3 (VV0) o)l 5 o0lide Lol cocwl sgamme jlows
ol s ol )3 (5lm g ke ut 3l

S92 (2359 (RS S50 (S cuS S lade a5 wisls



ohSen § Sodes

wabtslm’u 6Lb k;)ajl)o‘).o.b Ud) L k;n.m)‘ﬁ u...><da.:‘)

Sgai oled] tunls 4l sl 50 BMI 5 )39 Lials
anled 5 (% 0395 JyuS 09,5 0 atia A Dde o 4
Slopiie (o3 n 4 Hleiee a5 by al3El oy 0o
g Sdlid (e i DlgS (e dleal oaiiS hgasee
o )Ll Bl Covgazme Glgisas Fame JyuS 5l g )l
Syl

aan Cole 45 e oo olis ba sl gaase o
Cnslie 2alS ep p (oS ol SRl 3l 50 Dy (el
Sote Gemed 5 p e 395 5 edgndl el gl 4
Ll 5 (y3aaldl Glls (LS 0eS (Sum S
59 e oS sl Rl b 5l My &S s
i (el ey Znglie LR 50 (S S o9nte
Sl (5350
S10y93 g LS

ahie j0 aLlinbl mls jl isn Jol> dlas oyl
S LTS e o a s s

"‘)‘ [

053] leedy a5 o ioe S 5l 0> o a8

Btz doe il L g 009 gunod (F4) (Y1) ],
S (F1) 5,05 lyan (Ve +£) o) Ko 5 I33005
lalllas il Griow cladigas LBl oyl clde o
b 3 (o518L3 5 Bree (i Sl o a8 amd o0 i
&S5 10 oo My (1531 (8 e (555 lans (o5
S5l 75 7S 50 (oS DM (b SMae  ogdle
9 Bros S 7503 S 1S o0 Bpan (6 i
DAde do il g e Sl yieaST el (51500
Gk jlaes oo (las Slidod (riizren 398 oo Jlud
Ol i 4o i (Gl )5S g ree uiiS
a5k R0 9 99,000 Yl oLl 5o gl 4y Sl
3 sz oSt s, nl g S gl 0y 3 5
eiis 45 ol cplplis o(F ) anb o il o
oy Sl o3 53 e Jol 51 (S (o53ks 5 B
Ol Sl o5 (] ;5150 45 39, 00 H Ul (ol eenn
A, Gl sl el G (o7 0958 5 (o7 Sy
Olee it flion (27 220 42 2 asle 5 WS
Sgm dly> Sl (B9 ;51 59 (pz o) alS
Oz GRIBl Gk sy o Sl 4 (FYLF )

5 Wlgi oo shad e nand mized 9 o,z <8l 9>

v /‘I‘f :‘Q'/'.w._g 8,9 :4.'4'9'('{ / “A



sule 9 L 6,8

e gl g Ceagliie § (S gl (o obans p M (T Al Cka (50

References

1.

Karnik S, Kanekar A. Childhood obesity: a
global public health crisis. Int J Prev Med.
2012; 3(1): 1-7.

Must A, Strauss RS. Risks and
consequences of childhood and adolescent
obesity. Int J Obes Relat Metab Disord.
1999; 23(3): 2-11.

Popkin BM, Richards MK, Montiero CA.
Stunting is associated with overweight in
children of four nations that are undergoing
the nutrition transition. J Nutrition. 1996;
126(12): 30-42.

Mirsolimany H, Mokhtari N, Mirhadiyan L,
Kazemnejad Leili E. Survey predictors of
overweight and obesity in children
beginning. J Holistic Nursing Mid. 2015;
25(3): 55-62.

Kershaw EE, Flier JS. Adipose tissue as an
endocrine organ. J Clin Endocrinol Metab.
2004; 89(6): 2548-2556.

Ebrahim 10, Howard RS, Kopelman MD,
Sharief MK, Williams AJ. The
hypocretin/orexin system. J R Soc Med.
2002; 95(5): 227-230.

Coleman DL. Obese and diabetes: two
mutant genes causing diabetes-obesity
syndromes in mice. Diabetologia. 1978;
14(3): 141-148.

Skrzypski M, Le T, Kaczmarek P,

Pruszynska-Oszmalek E, Pietrzak P,
Szczepankiewicz D, et al. Orexin A
stimulates glucose uptake, lipid

accumulation and adiponectin  secretion
from 3T3-L1 adipocytes and isolated
primary rat adipocytes. Diabetologia. 2011;
54(7): 1841-1852.

v, (R sl 1]

10.

11.

12.

13.

14.

15.

Miyasaka K, Masuda M, Kanai S, Sato N,
Kurosawa M, Funakoshi A. Central Orexin-
A stimulates pancreatic exocrine secretion
via the vagus. Pancreas. 2002; 25(4): 400-
404.

Landt M, Lawson GM, Helgeson JM,
Davila-Roman VG, Ladenson JH, Jaffe AS,
et al. Prolonged exercise decreases serum
leptin concentrations. Metabolism. 1997,
46(10): 1109-1112.

Alizadeh AA, Rahmani-Nia F, Mohebbi H,
Zakerkish M. Effects of Eight Weeks
Aerobic Exercise on Plasma Levels of
Orexin A, Leptin, Glucose, Insulin, and
Insulin Resistance in Males with Type 2
Diabetes. Iranian J Diabetes Obes (1JDO).
2015; 7(2): 62-68.

James MH, Campbell EJ, Walker FR,
Smith DW, Richardson HN, Hodgson DM,
et al. Exercise reverses the effects of early
life stress on orexin cell reactivity in male
but not female rats. Frontiers Behav
Neurosci. 2014; 8(2): 82-91.
Haskell-Luevano C, Schaub JW, Andreasen
A, Haskell KR, Moore MC, Koerper LM, et
al. Voluntary exercise prevents the obese
and diabetic metabolic syndrome of the
melanocortin-4 receptor knockout mouse.
FASEB J. 2009; 23(2): 642-655.

Wells C, Kolt GS, Bialocerkowski A.
Defining Pilates exercise: a systematic
review. Complement Ther Med. 2012;
20(4): 253-262.

Zolfaghari N, Faramarzi M, Afkhami-
Ardekani M,  Afkhami-Ardekani A,
Ashkezari SJ. The Effect of Eight Weeks
Pilates Exercise on Testosterone and Sex



sule 9 L 6,8

e gl g Ceagliie § (S gl (o obams p M (2 T Alae Cla (50

16.

17.

18.

19.

20.

21.

22.

Hormone Biding Globulin (SHBG) in
Women with Type 2 Diabetes. Iranian J
Diabetes Obes (IJDO). 2015; 7(2): 32-41.
Yucel H, Uysal O. Pilates-based mat
exercises and parameters of quality of life in
women with type 2 diabetes. Iranian Red
Cres Med J. 2016; 2(3): 45-52.

Saremi A, Bahrami A, Jamilian M,
Moazami Goodarzi P. Effects of 8 Weeks
Pilates  Training on  Anti-Mullerian
Hormone Level and Cardiometabolic
Parameters in Polycystic Ovary Syndrome
Women. Arak Med Univ J. 2014; 17(9): 59-
69.

Abedi B, Akhlaghi R, Saremi A. Plasma
Irisin increases after acute endurance
exercise in obese and normal weight
women. CMJA. 2017; 7(2): 1887-1896.
Khodadadi H, Rajabi H, Attarzadeh SR,
Abbasian S. The Effect of High Intensity
Interval Training (HIIT) and Pilates on
Levels of Irisin and Insulin Resistance in
Overweight Women. Iranian J Endocrinol
Metab. 2014; 16(3): 190-196.

Mahan LK, Escott S. Macronutrients:
Carbohydrates, proteins and lipids food
nutrition and diet therapy. Etobicoke:
Saunders. 2004.

Harris J, Benedict F. A biometric study of
basal metabolism in man. Washington DC:
Carnegie Institute of Washington; 1999.
Heijden GJ, Wang ZJ, Chu ZD, Sauer PJ,
Haymond MW, Rodriguez LM, et al. A 12-
week aerobic exercise program reduces
hepatic fat accumulation and insulin
resistance in obese, Hispanic adolescents.

23.

24.

25.

26.

217.

28.

Obesity (Silver Spring). 2010; 18(2): 384-
390.

Nassis GP, Papantakou K, Skenderi K,
Triandafillopoulou M, Kavouras SA,
Yannakoulia M, et al. Aerobic exercise
training improves insulin sensitivity without
changes in body weight, body fat,
adiponectin, and inflammatory markers in
overweight and obese girls. Metabolism.
2005; 54(11): 1472-1479.

Mir E, Hosseini S, Hejazi K, Sayeedi M.
Effect of eight weeks of endurance and
resistance training on serum adiponectin
and insulin resistance index of inactive
elderly men. J Gorgan Univ Med Sci. 2016;
18(1): 86-94.

Bo S, Ciccone G, Baldi I, Gambino R,
Mandrile C, Durazzo M, et al. Plasma
visfatin concentrations after a lifestyle
intervention were directly associated with
inflammatory markers. Nutrition Metab
Cardiovasc Dis. 2009; 19(6): 423-430.
Fontana L, Klein S, Holloszy JO. Effects of
long-term calorie restriction and endurance
exercise on glucose tolerance, insulin
action, and adipokine production. Age
(Dordr). 2010; 32(1): 97-108.

Calegari VC, Zoppi CC, Rezende LF,
Silveira LR, Carneiro EM, Boschero AC.
Endurance training activates AMP-activated
protein kinase, increases expression of
uncoupling protein 2 and reduces insulin
secretion from rat pancreatic islets. J
Endocrinol. 2011; 208(3): 257-264.

Lehnen A, Angelis K, Markoski M, Schaan
B. Changes in the GLUT4 Expression by
acute exercise, Exercise training and

v /lf{ ([QWM/“ & 8,9 ‘439'({_ / ‘Y‘



sule 9 L 6,8

e gl g Ceagliie § (S gl (o obans p M (T Al Cka (50

29.

30.

31.

32.

33.

34.

35.

detraining in experimental models. J
Diabetes Metab S. 2012; 10(3): 21-35.
Saltiel AR, Kahn CR. Insulin signalling and
the regulation of glucose and lipid
metabolism. Nature. 2001; 414(68): 799-
806.

Pessin JE, Saltiel AR. Signaling pathways
in insulin action: molecular targets of
insulin resistance. J Clin Invest. 2000;
106(2): 165-169.

Porte Jr D, Baskin DG, Schwartz MW.
Leptin and insulin action in the central
nervous system. Nutrition Rev. 2002;
60(10): S20-S29.

Howlett KF, Sakamoto K, Hirshman MF,
Aschenbach WG, Dow M, White MF, et al.
Insulin signaling after exercise in insulin
receptor substrate-2-deficient mice.
Diabetes. 2002; 51(2): 479-483.

Martins PJ, D'Almeida V, Pedrazzoli M,
Lin L, Mignot E, Tufik S. Increased
hypocretin-1 (orexin-a) levels in
cerebrospinal fluid of rats after short-term
forced activity. Regul Pept. 2004; 117(3):
155-158.

Espana RA, McCormack SL, Mochizuki T,
Scammell TE. Running  promotes
wakefulness and increases cataplexy in
orexin knockout mice. Sleep. 2007; 30(11):
1417-1425.

Yoshimichi G, Yoshimatsu H, Masaki T,
Sakata T. Orexin-A regulates body
temperature in coordination with arousal
status. Exp Biol Med (Maywood). 2001;
226(5): 468-476.

WV lp @iy 8,95 a8l /YN

36.

37.

38.

39.

40.

41.

42.

O'Neill HM. AMPK and Exercise: Glucose
Uptake and Insulin Sensitivity. Diabetes
Metab J. 2013; 37(1): 1-21.

Wu WN, Wu PF, Zhou J, Guan XL, Zhang
Z, Yang YJ, et al. Orexin-A activates
hypothalamic AMP-activated protein kinase
signaling through a Ca2+-dependent
mechanism involving voltage-gated L-type
calcium channel. Molecular Pharmacology.
2013; 84(6): 876-887.

Sellayah D, Sikder D. Orexin restores
aging-related  brown  adipose  tissue
dysfunction in male mice. Endocrinology.
2014; 155(2): 485-501.

Rogers K, Gibson AL. Eight-week
traditional mat Pilates training-program
effects on adult fitness characteristics. Res
Q Exerc Sport. 2009; 80(3): 569-574.
Omidali Z, Taheri H, Asfarjani F,
Bambaeichi B, Marandi S. Effects of pilates
training on some physiological variables
and on physical fitness in untrained
overweight females. J Res Rehabil Sci.
2012; 8(2): 180-191.

Sekendiza Betil AO, Korkusuza Feza,
Akmb Sabire Effects of Pilates exercise on
trunk strength, endurance and flexibility in
sedentary adult females. J Bodywork
Movement Therap. 2006; 11(4): 318-326.
Fox EL, Mathews DK. Interval Training:
Conditioning for Sports and General
Fitness. Par Edward L. fox Et Donald K.
Mathews. Illus. Par Nancy Allison Close.
Saunders Pub. 1974.



sle 9 Ls 5,8l e gl g Ceagliie § (S gl (o obams p M (2 T Alae Cla (50

Effect of Eight Weeks of Pilates training on Orexin and Insulin Resistance
Levels in Overweight Children

Bagheri Nia M*, Abedi B™

1.Master of Science (MSc), Department of Physical Education and Sport Science, Mahallat Branch, Islamic Azad University,
Mahallat, Iran, abedi@iaumahallat.ac.ir.

2.Associate Professor, Department of Physical Education and Sport Science, Mahallat Branch, Islamic Azad University,
Mahallat, Iran

Received: 21 Jun 2018 Accepted: 10 March 2018
Abstract

Background: Orexin neurons drive arousal and motivated behaviors in response to stress. The aim
of the study was to investigate the effect of eight weeks of pilates training on serum levels of orexin
and insulin resistance in overweight children.

Materials and Methods: 20 overweight children (10 - 13 years old) were selected from volunteers
using purposive sampling, and randomly divided into two groups: Pilates exercise (n= 10) and
control (n=10) groups. Physiological characteristics were measured in both groups. Blood samples
were taken before and after eight weeks of Pilates training program to measure the variables of the
research. Independent t-tests were used to examine intra-group and inter-group variations of the
research.

Results: The findings by paired t-test results showed that Pilates exercise causes a significant
increase in orexin (P=0.001). It was also found that eight weeks of Pilates exercise significantly
reduced insulin resistance, insulin and glucose (P=0.001). In contrast, the control group had a
significant increase in insulin resistance (P=0.001), insulin (P=0.001) and glucose (P=0.027). In
addition, eight weeks of pilates training had a significant effect on body weight (P=0.001), fat
percentage (P=0.001) and body mass index (P=0.001). It was also found that the control group had
a significant increase in body weight, body fat percentage and body mass index.

Conclusion: The results show that eight weeks of pilates training is effective in increasing serum
orexin, insulin resistance, insulin and glucose, as well as improving body composition in
overweight children.
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