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Abstract:

Background: The age of onset of obesity and its consequences have decreased, this study
aimed to compare the effect of 12 weeks of aerobic activity with light and heavy intensities
on fat burning in obese and overweight children.

Materials and Methods: The statistical sample of this quasi-experimental study included 30
primary school male students with overweight and obesity (mean age 11+0.83 years and
body mass index of 29.2+4.3 kg/m2). No diet control, they were randomly divided into three
groups of light aerobic exercise (n=10), heavy aerobic exercise (n=10) and control (n=10).
24 hours after the first stage of blood sampling and fat assessment, the experimental groups
performed aerobic activity (outdoor walking) with two intensities of light (40-50% HRmax)
and heavy (80-70% HRmax) for 12 weeks. The control group did not perform any
continuous physical activity. At the end of the 12-weeks exercise program, blood samples
and fat assessment values were collected. Data were analyzed using paired t-test, one-way
analysis of variance and Post hoc Tukey test using SPSS-24 software at P<0.05.

Results: The results showed that both light and heavy aerobic exercise protocols decreased
cholesterol, fat triglyceride, and serum leptin, LDL, BMI and HDL. However, heavy
intensity aerobic exercise was significantly more effective on the above variables.
Conclusion: It seems intense aerobic exercise has a greater effect on fat burning in obese
children.

Keywords: Aerobic activity, Fat burning, Overweight, Obesity

*Corresponding Author
Email: fathi m@lu.ac.ir
Tel: 0098 663 312 0097

Fax: 0098 663 312 0106 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, September, 2022; Vol. 27, No 5, Pages 539-547

Please cite this article as: Heidari A, Fathi M, Mirnsouri R. Comparison of the effect of 12 weeks of aerobic activity with light and heavy
intensities on some factors related to obesity in obese and overweight children: A quasi-experimental study. Feyz 2022; 27(5): 539-7.

ova




Jol 48 (oA g s (S § Sues SLAGIAD b (53] 98 slacaailad aida VY il duwlis
3 oidans dadllas a1 9adldl syl 9 Bla (lsugs ju (Sla b by

v *y \
Gogipr w2y ¢ (P e L Gy Dyl

WIS

6319 SLaclad a1 3 alis Sl cnl Buta (nl pl ol Bl S8 OF slaely 5 Bl 4 ol e 1B 9 Al
25 055851 1l 5 Bl D358 (g 2 e 5 Sow sDAS L

A e 5 ila 1) Bl 5 0358L1 4 Sine il aae gy 55l I3 ¥ s iR () 5oL 450 129 § S50
JAS 0n £t by ol jsbay 5 2106 05, SILs Oy 45 ding (e fn 2 p SAS YUY LV Shasg jasls 5 dlo W &
5 A0 Ao o gl 3 ol Y s o5 (V) i (5150 Sl s 5 (B 1 0) S (53158 Sl o5 (V)
VeoAs) i 5 (HRinax deoys $0-00) S Sk 53 b Gl bd 3 55500k) (63150 b (o0 slaes £ ez 2L
(e welp 4aa VY OLL s sl plowil (g etme (glomr Codlad g J S 0g S ol plowil wia VY Sets ) (HRumax ds
P<t/40 gdaw 53 YF 45i SPSS J138lp 5 5 ilosly Jobows caiman t g5 lal (5Ua0 5031 51 oslinal b s (5551 pamr (555 (5L 35
IRV R WESFPRTS) ool Cews s leMb

St y3 S (5 (g S Dl GRS sl Ko 5 Ko (5515p ped S n 93 48 13 DL SRagh ol b il
AT olsiine ssbay (o D b G3lp s minl b ot b o a3t HDL (2133 5 BMILDL p o id oz

edls S e sla e g i

2505 Bl OS5 58 53 Sosminr 2 St AU i SAd b (55198 Dy el & Ay 5 4 1S AR

OYA-0FY Sloio VFrY (65— 31 0 ol (e 5 oy 0593 < yad (b g — (ol aalolegs

NECIPP CRPR SR R SR P
sybr Jefoi 50 S o SHIB g o [ Adlpe 0] 5
Sl R bl 3 S Gl (Sl s 5 ey
g 2 s 2 ol 53 & el OT L s e 215
5 PRI 53 3l Sl & ol odd jasiia [F] 5 48 F
dobe S e 53 125 (0] WS Joo S3e 035 RS
Sl ekas JS O x gl O3S el )3 (s
[F] ks el £ 5 ol 53 551 A5 sl ot ST
bl gl S i Sldlee o gasinl
dsb (o Sdd 5 ol K 5D Cplie el gl S5
Olgeay [FO] Wlos S s p 1) (ladr a5 (0 03 0590
Cdd b gl el oS Wsls LS 0L Ker 5 Kl (Jlis
S3A S e a FYL UL g5ler S L aslis o Soml
48 sls 0L (YY) I fag s [7] 5l 5L (s feS
SR S5 sz el = el Dlojes Dby ped
Ok oz Ol 1S b Bikes 35 0l 45 3500 Bl O 505
S i U0 padse al s iy [V] 25 ol per
e 4 VY S 55 0L (VWAP) b 2y 55 1) ol

SN S g iy QB 0L do 3 MO F Y U b (g5l se

Sl 0558L8) (G5 gm0 (85108 ulad 1T OIS

(o K5 Wl bagslen 31 sles S b L Sl

el ol por Zabd 5 (50— (S SLasolen O 5L O
0 594> L gie 05y SRl b ecwdl b s o S 592500l b
Sliegad [V] ol 2 5500 ot 55 BB s gba SYL y A0V b
Sl s S35 Ohss 53 Bl Olys 5 s Sk e Y
0hgs 3 85e8lal 5 Bl 51 (U slags)len 4 Sl Kl 5 00
ol 2ol 4 Sl s s tals 1, IS5
2585 LS55 0193 55 (dzes BLI,1 5o Sl LS plags)les
5355 01593 31 0T L Jas o (slas sl 5 (65 Lol (S oo Tty

a0 Cdhe b s o 1K e 45 Y] L g 0 ST

(S 5 0SS ()9 ST 895 (Siss STeied bl pelid)lS )
Ol LT 5 0l J 082l

Ol T3 cliaw o) 81 (330 5 0SSN (g j 9 (5592 38 29,5 Jludiils ¥
Ol 2T 3 (b ) oSS (50 5 0SS (58329 S59h92 300 29,5 syl
1obuns oximygs ¢l

5309 pole 5 2 )5 89 )5 (il pole 23S hil> Olinw ) 28kl 3L T >
CEFPFIV L) -5 unagi)s CEFPYIY .- QY ipals
Fathi.m@lu.ac.ir :(5x3g)15) Cany

VE1/A/10 13005 dbyssy a6 VE /PP sadlys a6



w35alal lyls 5 Bl B85 5S 5s (g5lse slac Il

BN it b 3 ge30 O35 5 45 1l 53 B35 5 8 (25!
pSAS N 5 pake 0 S35 b o Sa 0T Seca gds
S & a5 b 08545 5o Ol 038 LaFlE A (g S0l
53 W] ws gawazb WHO it 5ilks (cut off J gus)
5 e oy el g wliculs, slap b ad> ol
o 53 05 B eSS Ol gl 15 e gl o 5 K5 SN
030> 35080 S 5 S (53158 ST (512l 0200 st
>l a5 gl ) o Ol el 25 o 2o S
5525) SLIM GUIDE JiS 51 eslitul b 0l 5 o5& cbipm
SV gy = DS Jga 5 53 O §gemme 5 Ad (g S 03100 (I ol
ool sty & s 5 A 0313 L1 3 0 S drslons g
DY) S 5,51 0 (1 s (S dgo b 0
S=0+ oK+ a
X S)+ (+/0 v e e ¥ SY) = (+/0 04 \YAY x ) g/om?
(04 J&5) d=1/24¥4Y — (+/+++44Y4
(S Jgn ) 0 (g e s = {E2D) ¥/0} 1o
I sl 4 A b O abedan sl 2b5))
05 (e V0 290 alierdan Gl it (o sl VO]
Colu VY Jilas) ol sl Sl 3 ol (0550 ol 5 5 )
S cele YF 5 S el S5y, sl 5 b okt
03 S5 Skigei Ad (S0 ged S e ke o S
JEe ey O slaailis eale ol el slad o
b aids Vv et lawdly (s5lulir (gl Oubasd 1 dn LS
wrps A sl 55 g Sa Sle aBds 55 g3 Yerr S
55 o3linal £3Y Olej 53 b ad (1K 5 Ao ol S Sl
D3l S8 oS G 0 SlaoSsned 2b5s) e
o sk s S o3Il (gl cizmen A eslitl (O ) L)
dp¥ 5, b OWT 5528 el LDN o5 8 oS 51 ip
b sl Sl ped (silen Sl jei sl o s gesl dd eslizul
S (@i s adds an) wia VY Oy | S ol
Ol dao 3 00 B0 L o3 ol c(4ids 0 o) ad3l 03 5p 5
30355 g (g4 o3 deder OLL 3 5 483 00 ey ey S
S aal ol Ksls plowil 5L gLad s 1, (4285 0 dew) piS
$315p Sl s A8 ploil OLSG 5 gbay oa33l55 4cia b Sl azin
ador an) win VY Sdeay S ST dilen (R s b
G330 Jols adm p asly 45 A3 1) (a5 glaidspe
o A1 aR3s 0 g al3l glad 3 (gesly 4k O° s Sp 8
G Jol axis 1 a8 Sglis opl b gy o228 OS> b 03 S5

aidn 5l g dndig G 0L S Ao ;3 00 B Y S DAS

O oylad | Y8 ay0n | VEON | (g3 = ,3T| L asbolags

ol asls golslas 5 ot S pak OLss s Bl Ol
4 s a3l pl 53 L &S sl Ol Kiayy
ol [A] Sils g)lspme SRS is g 4RSI o jed 45 e a0
G SHagh G Olsea a3 b 5 0SS s Laasl
Sl Eel maglie 5 gilen Sly el 45 sls OLE (VFAF)
Ol gd 0558L51 Glyls O3S 0N S5 53 (5 lsle
2 2l glbosl cul (Ko wa [4] cils ﬁ;bl.u
35)(5 Ok o o s sl Sl iz g gis
Sbalge b tagn 5o (Y14) O,Kens 5 Alves b s
35 s 55 (oS 5 e adr ae GLOAB L (oS 5 Ol e
P e
3,5 0l Alves V] Lsls 0L 1, elie 50 (Gl 085S
@A ol 5 05y pals el YL o L g5l Sl &S
wiad (o5 Cadlad Dl Ol e Lol ) 1] 553 00 (5 it oSS
Slidon 35 b sl 0292 Il 2580 5 e Do g 90 51 (S
plowil 3131 Jlor Ol dld s ST 555058 S 3L
A ol G @fes Jale mb e bl b S
S bhie gl jasls 5 65l ol o gboads
S35 Oy 3l Chib ol Kes 45l & 4 g5 b ]
2 Bsp - B bl posaa bl S ok b
ol 03 S5 Sospt opl gl Bl s p JLS 5 Oy
Gua b el G gsenl Sl e B4 3 e g S
R 5 S SO b (55150 GlacIlad a1 Y ST Ayl
plil oslde 358L20 GIls 5 Blr O3S Sz 2

~

UK

B 959 3g0
O Y R R
5 035l m 3051t b b IRLUMS.REC.1399.201
Glils 5 Bl g Sael s Yo SEASCS 5 SRS 0 S
o 5l gagasl g (Dl VY BV 0) glanl alade 03545l
s 93 g SRuaaD (el ) sba Ol g Ol b Au e
clly e L OLEl pdlly culs, Gl
Sad b 53lgp i 09 S dw 4 BMI jasls (5luiles
JFS 5 (B 5w S b ilpp cp i (E V1) S
SHea LUy S jugny oot 4 arg b LMD s (& V)
25l Jos s g3l 5Ly oo cailin iy 3
35k LA 1) (55 Ol el cawd mlE Do A D)0

A5l Gagesl B, Osk (e b Sy cale, b

ofy



g 5 plowi! V¥ w3 SPSS 153l 5 5l eslizl b 5 (S 5 (oo

.J—;d;#JJ v/ 0 6)‘}&#

Pl
SN5Pnm 5 $3p Sy 4 bap sbelb
R sl 0 S50 o5led g 3 05 8 K 4 b g3 go
5033 8 e (slapiie 3 cadlllas g3 5l S oS sl 0L
035 93 om Solaime ,bl Sl Ol genl Sl gla S b
okasolis a5 (P<o/00) Cudll sgmy IS 058 5 00

:xd&#\gw}adh‘;ﬁ}#ﬂ Uﬁe};dg.«h

OHKer 5 (g e

B 0L STas do 3 A BV Bljmets o jed DS NY BV
S 55 Olgee 09031 5 dm jo 52 OLL 5o [VF] Sl ol ) aieg
s ¥ e UL s (S, gl Ve LS Sy Lasla) i
s AS b S 2 geates S 53 5 oo p Lo S S 4 5
Fisl 3 ) A B F b st B 0 Sl
Jd oy wim b OT byl mmly 5 b gasell 4 e by
GLSS 4235V ) (p ol o o L 53 (Ol o5 g 5 )
den Gl glalalY oy b 53 S JES e Cdd
g 1y s glis glaonle &S Al sBases s
o) Syl G0 5a5T b aesls fdow g o [Y] da s

D503l 5 8l ps bty Jolos (Wesls w555 0 s s

S 3 B RS 5 e sl S S5 5 b s Shs—) eoled Jsdr

P J5S oS silp S K g3l Sl ()
NG Ve/AE AN ARV ARV (Ul &)
/fY VO /Y & O/Y FAEXY \E8/8 £ A/NY (alo &) 23
/fA FV/0 £\ / FO/V £ AVV/¥ £E/¥ £/ ((.;_,1.; 4) 859
. /ov VAO/A £ YA/8 ZVER AN AWA/Y £ YE/A pb s pds
Y \OV/Y £ ¥ /4 \Ve/F £ YA/Y VES/0 £ Y/ A S 5 5
AT LA ER AL ARV E VIS \VALERV/24 s e
/fY \MBEXn% Y4/f £ V/AP £Y/0 % ¥/¥) o

AL av/4 £ \F/A 44/Y £ 4/08 ISVVER AL LDL
AL YA £\ E/A YYV £ O/Y) UAERAL HDL
PA LA E VX Ya/ev £ ¥/vA YAFY £ /40 BMI

ghe S Ad edalie (golspme sl IS 055 L (%<
Sl 0l S5 Jgdr 53 Lol ol (5,05 sme

05l @b 5 8 byls o bl Dl ulal

u&w‘a-\.&;.érﬁ"éjwdjkjédjjbbw‘;jtﬂu

9 S 5519p Ol e3) S 058 93 o L aSls aea s

J.;”JLEJJAJJUGJ 3,90 Ujfw)s axdlae S50 dbﬁuﬁ;-u Qy)Iupg}QyJTﬂﬁ:uﬂj&)buQ J’-’L‘)‘JL}'MU}")T@@_V A)L«J J).,\>-

Jﬁc}ﬁ@c)ﬁd,&c;ﬁjéwmwp

R Ol ~
p PTRHTIN I JEE P <)
(4 ,5) o5 S gty
a5 o KPS RPN
ey —VAY VOV/A £ YY/4 WA/ £ YE/A S 65138 Sy i
/ey -\¥/¥ VYA/Y £ Y/ \OF/V £ YY/A s 538 Sy a3 £5 g fuds
OV AL VAO/F £ YY/4 VAO/A £ YA/4 JzS
ey ~O/A YA £ YY/F VE5/0 £ YE/\ S 65138 Sy i
ey —4/v¥ VOY/A £ YoV WEENY K il Sl el
) —/e VOV £ Yo/Y VOV/Y £ ¥4 /4 Jps
ey - YE/08 £ V/AQ YANY £ V55 S 65158 Sy o3
ey -/ YA/¥Q £ Y/YF LAVAR R VA VAR PR PP CH Ao s ey
VALY +1/44 LM ERVAT AVANER AL Jzs

ory

O oylods | Y5 0,0 | VE0N | (g5 5T L aslioboys



w35alal lyls 5 Bl B85 5S 5s (g5lse slac Il

ey -14/0 YE/Y £ ¥/AD £Y/0 £ /¥ Ko 63138 Sl i

/ey —¥ /0 YV/¥ £ 0/ Y Y4/ £ VAP KPS PRRCH I, o
A%l —/Y¥ AMAVAE /D \AAER7An% dps

ey —V/$V INEAAN ISV ER AL S 65158 Sy i

o/eey —\%/4 ES7 41/Y £ 4/08 KPS PERCA IR LDL
/oA +O/AY (R av/4 £ VF/A Jdps

ey 1Y/ \ZER7N Y5/ £+ ¥/F4 S 65158 Sy i

ey +YV/A /) £ /A YYIV £ 0/Y) oK 5198 Sl jed HDL
/4 +/VA YA/S £ \¥/0 YA £ VF/A Jdps

ey -V YF/YE £ Y/FA YA/F¥ £ Y/40 S 65158 Sy i

o/eeey —\\/A YO/5¥ £ ¥V Ya/+V £ ¥/va s 53 Sy jad BMI
/0 ++/Y4 AV LEYiad AANE VS JdRs

ey -v/$ Y/ ENN/F FE/Y £ NV/A S (5598 Sy o3

e -\ OV/F £\ /A £O/V £\ /¥ i 558 Sy o3 839
A +0/YA FYIA £ 4/ #Y/0 £ W\ dps

Sl kS Ol amlin Sl (G5lep Ol jed (o glaoged
3 Ko SBOLE b g5l 98 Sl b wia VY Sy pU Iy oS
Sl g 53 pb S Sl o 4 1> 0L s
don 33 35y S DS b (53108 Dl e 1l 4y (5l
(] ol slafash @l b i opl Jos 5l ol
03 geatl JY¥s 51,0 Slggean V8] dul 5 [10] oslske
Sly pod DAS 4 Ol S de Dlidos U pol ey e
B Ole STas Aoy Ar-AD 4S) Wl s i (55ln
dlb JLE ) Ols o 45 a0 sl o gl 5 (g 0
S OLKes 5 eslide fagn 53 peaees S oL Ny
AR5 a3 g3l 5 A eslinal plde 5 O glite (531 5m Sl o3
SRS g ilgr el b sy IS, sl
[W]osdie B8 = o Ssslon S5 S5 7 5 Jg el
bsiler cned g8 95 2 &S daye B4 (lagh opl o
Bl 5% 45 03 5 L WOT Cdlad Se 5 1 K 5 S S
399 4 \Aus:_,.aﬂ 895 Jg puds C_,k.« 5 slda>de bB Jials
Sy o5 ia VY JLs 4 L el g 5 Ol ks aglie [VA] 5
Sl oS o1 O i s S SSAS 55
b silsp Dby ped a4 (g)labme gl 0n 8 93 b S 5
BB b and b ol Jolow 51 Juol a3 )ls 55 K A
310 Gl s 18] sl 5 [10] 03050ke ([VF] Lo sla j2a g5
4S ols Ol i 5 K GLOAS b (558 Sl i A lis
sgms ook Sl w5 93 Ol 9 Mosd Dl
(S DA b (53158 Sl 3 dlis 4 b cnl b il
o b sdalis b o sa)l Oh g e ys 53 (5 el

O oylad | Y8 ay0n | VEON | (g3 = ,3T| L asbolags

05l s BB Sty o bl 0sa5T elal
| o.\..i':;.': V.Arc)\.«.f: J‘g.\? BL) ASJ‘,JQ"_)M ‘}S‘,S‘ﬁ:bd'
g 038 b S $5lsp el 05 £ 53 o et ld s
adlas 3,90 b asles 55 (ghls pme oyl wg...u silsn
™ JSS JJ.\» BL) LAQ}U:? d'l‘ 6)‘.3‘;'\&5 c’a—u aS LS edalin

s

S 5318 05 035 wmlie S5 0p05] bl Y ojled Jsir

oS 38 et e S
s (63198 b Ko (55158 o5 09 5

P S5 O3l sl ot
e o8 Js s
/Y /0 & yedS 6 5
e ) Ay g
e 40 o
/ey i LDL
o/ VoY HDL
Y o/ BMI
o o 35

5 Som $5lgn Sl &S sls 0L ragn ol b

5 A b s slpasls ) G Cl el 4 ol S
Glyls sl3 Sas a5 Lol Ll aglae L5b 05540l
(o Sal) O35 Sl (83,50 Sl i 31 Sl 5 05 948L51
ol (e 035 Al Fap - ol sl L1

o 3 a0 Glen g Caenl Cawlie 2y el 0 4 oliws

oy



O el I Slodes Lidu & el cpl ools &, agh
Gl FEY 55 G b 5l cdls Jle s oMae jLis,e
b 50s Sl st b o Sl Al e
SHS o gl g3y g C3b 4 O 0L Hldie by Ul
O Jbd oMas 4 05 Db e b sl pes SR oo
Ok R OB ) (ol sddsa 45 s e
03,50 @2 2 Joe 0% oS5 s s WHR s a8
e S ol sbml (B (Flos G5 o ol
ot ety i S 5 S gl Sl 158 4 ol S
Condy Dliiod (S (Bb ) [YPYO] spd e on s
e g S pde s 1 JuriisS IBl s et e
Sl 4 padse cpl el Jnl b [YVYO] 58 ¢ s
S 53 b gn gl LR I RS B (pimen 13,1 5L (5 Ak
adl JYAYV] csls Han a5 51wl 1 @glate o8 5 ilise ek
IS (g 290 oy S gl ys ady, KIS e LRI oyl
wls 35 e JSap g s Sde (DAS n T g3 dgb
S3ler Ol o5 aaa VY Jlisa LDL & ;s 0150 dlie il
33 LDL Ol s o 45 513 0L i 5 Ko glads b
3 S SAS b (55158 Sy 3 ey (g l3lme gl 0y S
Slagtsn @B b b ol b Sl el end ol
53 opened 3,18 Gl geen [VF] dal 5 [10] e3l5eke [1F] anS
3 (S F Dy 3 4S) (a0 S0 5 158 51 20 Gt
S5 Rk 0 S Bgs gl w5 s Ga il 5 @il -
HDL o ;us5 Ol amslie .5 5 CU Ol o His g il Ols 0
OLE R 5 S S b (553198 Dl a3 axie VY Jlisay
Sl oS Eu Solsbre S35 oy 5 53 HDL ool uis oy 45 505
ol Joos 51 Jeols aomt Lobls sy e DA b 5
[VF] el 5 [V0] eslsde VY] (ol slaassy mls b 4 B
g5 95 5B Olge b e oo PNF] el )ls Gl pran
Jlss 5 I8 oS s s DhdedenST Ol 2 3152 (205
S dowy wmt b @ JW R e By - (G5 15k
Ol Sl A3 Ar = AD) o (3lgp by 3 Jlisa
aslis )3 (gt Sl Pl b g3 03] HDL clals (o3 A3
Olge kg fagn oo [VP]dul .l S 5150 Sl 3 b
JodS Oz 2 (oS 5 5 aslie «($5lsn L pod ha i I
S 5,8 0l (Bl Ols o 3 oiid — 5 Ssbi s HDL (LDL
S 5l e g3l 5 63l (meslis Sl 5 4 HDL 21y
Sty (S 5 Sl el Gzl S dejs e g e e

2 AL S elamal b meglie Oy e slgw ol 2

oF¥

OHKer 5 (g e

V4] Len 5 Anna gla fass b and b opl Jubows 51 Jeol>
B sl e B b i 5 a)ls Slgeen [Y0] 235
prooed CBlE Ol i amlie 5,10 Gl e [VP] il 5 [VY]
DL i 5 S ol b (5558 Dby o 4in VY JUisw
@ glsbms Sl oy S 4o proid CB O o oS 51
o) 4B et Sl 5y S (53198 Dl e 0y 8 pS
wha cta Jl e Ol b AR s (N s ol
S e e 2 ol G L paslie glacy e
xS ol & oS g 13 0 S35 5 05 e g (55 g
T 53 S Sl i el Dby a3 Jlisa 4 dews
A 3 Y] ) e s ) e RS 5 S ]
O g 2 B s 5 YU DA b (5190 o ed demlie Ol e b
Sy 4055 opl 4 Bl Olgm 0155 a2 gl eS| 5 oy
TEF A s ool Sl by O L Ol e S
N | AYCTRV 2 PR COOR QN R Y B IOU Y i L G { A
(PJES o RV { A P[P PR JO RV { RO~ ]
Sl jed 4 Wals LS ad S Olidsw 0 5 o Cdlad e o
Ol 53 3 id e 53 S & (2 S 2 Sl sk G5l sn
Oliies dan 335 350 Wl ol dl [NV ] 25308 i Sl
S Sl O 1 Sl Olidos Gl S 4 455y 5ba 03 g0
2% 5 g S el gz A s 5l i aglin o el
s Bl frely s iyl gl [YY] 553 Bl O e
P03 Bb Al e B e Ay S A S
Sl 543 e pid SALS Eely op el disls 0L &S Slidow
OIS ol el 0l S5 ol nl BYs 51 (S 22 3L
SRS (G 035 Sasld 5 0)s ek b Yzl &5 oS
FalS gl 1y b s g Olidow JS ) sba .ol ul;'c,}g;,_;g
s 5 S Sl Hledd BB o e ke K4 ey o )
ol 45 Al 6 B4 o i cpas MBI S Ave Sl
A6 55 endaze Slallas 55 [Y¥] 555 5151 oz sladel pla,
22 el 4B N s e ) SR 8555 Sl e
BBl fSla A s Fro A Sl b (g9 el (Sl 0L
I oed Sl (o gudl 4 Caplan ualS 5 gl akds YO 6l
S o OULAL 3 i CBE JalS riones Aas ol ks
ol 0ds sdalie 335,k ST 51 e ad3s ¥r 5 Al
ddd ol a optd 4 3 S w018 s ol by [YY]
ol dr S 55 ol SNae plod 45 Glej 53 el S
S3lgr Sl pad 5wl 53 Ol &S (5,505 IVukiul S o
ol sagasnsl ety o pol FalS i s |

O oylods | Y5 0,0 | VE0N | (g5 5T L aslioboys



w35alal lyls 5 Bl B85 5S 5s (g5lse slac Il

Sl WS13ks 5 G S K3 a5 S (o S s
s g e Jd OMas 4 mia g 2 Sle,05S)
S 05eST 5 Goes 5 Gusb 5 4 das e UL Olidew
l 400500 Y31 53 G gl 4 Sl Dl O 40 g2
S ooplaby [N] Kb 1B 0% s aa RS B,
2 e salas ) 51 S WS35 Gaes s S ool
Sy o5l S 53 a8 59,000 SUH A3l (55198 Sl e
dS pl b Al s s ge3l Ok a3 8 asLs 5 Ok S 055
95 2 sl sl 3 a5 wib dlw ol 5l S cl Ko
o okeh 5 Ad Jeol (s 5o shas Gy S el ey £
ol D3 el Giler Sl el Gl b G g el
ey 1) 04 035 51 p SIS 2 55 (b s 0381 ol Wl
3 SNas by Ol i e cnl 5o 5l dlail 5 il
e sl K (g 1 [PY] A8l ST S s a5
Ol oo 9 Ui 53 Flmdd crse (51 ) (23550
S 5 0d Dig SR 55 g asS e Ol S ae 555
g sk ol glcessdw Sl S VY] el S
) @S prand 3550 53l gy 51 a0 55T 108 215 28

s e ) g b ge cnl b a5

G
o) e sl 2l m3) JAS phs 4 4y et
SLOAs b g5len el aaliy g3 4 &S A asle Jagh
g Bl O848 53 (65 gm0 SR ol Ko 5 S
S AT R DAS L (g5l Sl T Alis plis 3 oS
4 4y b owadls s gl Bl OS5 (ismia 2
Sogm2rr 2 o DA L (5l Ol el ate (5,108 3
b5l Sluyes 545 asdip slgdn (il O gl s
B ey S Ul Ol K 5 S glaiad
5 0558l 4 N O5aal Bls 55 Sigmear SRIB Sln
Dag Olel 5 D3 e 4 4z g b emen S eslinul >
03581 Ghls 5 Gl OssS sl Sl s 650l bl

.3 g 0 b% SAda Ol e d}?&ﬂ

EIESELE R w)
Ol J ol (5555 5 Sladon i glas 51 Ao gy

uﬂ;).\j‘,ﬁis;.xb‘,‘é 6oL 1y Olases Guaod ol fl:ul 33 &5

Pyt

O oylad | Y8 ay0n | VEON | (g3 = ,3T| L asbolags

boand b opl aomst (lhe 3 ,ls (B e — (B sl e Jelse
I p s 2 Gl e [YA] 0L Ken 5 LB s S
EP3 e i Jolo S Olsea Sbps 5 J&s 5
el 0 4B S 53 oyt plad 53 oS (B sl le
i 15 o ol Sy OF 4l S - sl oS 0 03l LIS
HDL £ g » (53152 sl o5 S ol i 5 5kem oo 5
dao 33 A0 BV OLESAS &S a0l 0% g4 Slidow S o
oS Wsls 0L 53 01, 5 Slas, W] cl odd 2,155 oo g
445 Sy el bl o QRIS HDL o e 51 (505 2 )
O pon Cadld 1) Conl atsl s Slad 4 0355 g0 0305 0 e
(el S glie o5 55 4 (93,5 51 Idke cpl g ekdicy a5 &lius]
s im faly (AL Sl 51 2eS C b jlade S14S ne cpl
ey Jleamt b Sl 51 mi e bd B1F ] T el 5 52 50
N Rl I eon s sl o Llagee
s ) wlge HDL wdg 2olsdl sl s 008l sla)l5 5l
N il 5 el I3 el id a3 o0 51 oB6 l
i b b e a8 g b 5T HDL 8 s fals s (LCAT)
b osilep Slsel amlis [M] 3l S 5L el s
w05 S 93 BMI Sl s oy 45 513 0L K 5 S s
Ol o8 Jlisay 45 s ol b oSebls s (lalian Syl
odalin b g5 905l BMI 5 (6 i SalS oK S b (5590
[V¥] sl slafagi b 4 b cnl Jdod 51 ol a3
o5 33 V] B o yls Gl gen [\Y] O, Ken 5 Chih
DddedenST Ol 2 3158 o8 g5 95 AL Olge b s
U Fop = ol Glihs Jolse s IS o¥snsd
AD) peims (53198 Sl yod JLisas 45 Aoy a3 ol & (Jab b
Shoeeg paFls (o LB 0L s deys A -
Sov $5lgp Sl pe b oamlie 53 st SalS sl
A6 alio Olge b i s VW] 0, Kes 5 Chih sl
Ok bS5 5 Solas 5 il g5l Oy el
U lde oty 4225 (pl 4 DIl 53 S 2508 Bla Db gl
O 039 Ll o 3L G35l Do s Vb s b 55,5 wka VY
)8 4 oS Camd g 08 593 o8 4 oS H9 Comd Ok 27
b s dslie S aS Jbjs cdas fals g 5 BB Ol ey
7S B Oyt 1) O (a7 5 O 059 KlF o Ko b3
(Y] ol s b b awsp cnl ams aas als
5 Gres 5 F1 5 a8 das e LS Oldlas 5,10 S gSean
Sz e Y Grae 550 gl 5 (B 53 51303
St $3A B S0 (S s Jld e e sdle

0Yo



References:

[1] Theodora P, Stamatios T, Ioannis NS, George P,
Myrto K, Ioannis GT, et al. Prevention and treatment
of childhood and adolescent obesity: a systematic
review of meta-analyses: World J Pediator 2019
15(4): 350-81.

[2] Seema K, Aaron SK. Review of Childhood
Obesity: From Epidemiology, Etiology, and
Comorbidities to Clinical Assessment and
Treatment? J Mayocp 2017; 92(2): 251-65.

[3] Suresh RN, Sandhya KD, Priyank DS, Santosh
MW. Liposomes as potential carrier system for
targeted delivery of polyene antibiotics. Recent Pat
Inflamm Allergy Drug Discov 2013; 7(3): 202-14.
[4] Namiri-Kalantari R, Gao F, Chattopadhyay A,
Wheeler AA, Navab KD, et al. The dual nature of
HDL: Anti-Inflammatory and pro-Inflammatory.
Biofactors 2015; 41(3): 153-9.

[5] Amy SS, Lirong T, Jason LL, Davidson WS.
Proteomic diversity of high density lipoproteins: our
emerging understanding of its importance in lipid
transport and beyond. J Lipid Res 2013; 54(10):
2575-85.

[6] Erik AW, Amanda NSR, Lauren TP, Jeffery JH,
Felicia LS, Richard AW, et al. Energy Expenditure
and Intensity of Group-Based High-Intensity
Functional Training: A Brief Report. J phys Act
Health 2019; 16(6): 470-6.

[7] Jalali, Z., R. Shabani, and M. Nazari, Effects of
concurrent resistance-endurance training on body
composition, lipid profile and blood glucose
homeostasis in obese girls: A clinical trial. Iran
JPEN 2018; 4(4): 24-34. [in Persian]

[8] Fadaei, Rahmainia F, Mohebi H, Madah SM, Atr
kar roshan Z. The effect of aerobic exercise on
insulin resistance index and body composition of
obese boys during puberty. Int J Appl Exerc Physio
2016: 29-42. [in Persian]

[9] Rostamizadeh M, Elmieh A, Rahmani Nia F.
Effects of Aerobic and Resistance Exercises on
Anthropometric Indices and Osteocalcin, Leptin,
Adiponectin Levels in Overweight Men. J Arak Uni
Med Sci 2019; 22 (1) :85-95. [in Persian]

[10] Alves ASR, Venancio TL, Hondrio SAA,
Martins JMC. Multicomponent training with
different frequencies on body composition and
physical fitness in obese children. Anais da
Academia Brasileira de Ciéncias 2019; 91(4).

[11] Cole TJ, Bellizzi MC, Flegal KM, Dietz WH.
Establishing a standard definition for child
overweight and obesity worldwide: international
survey. BMJ 2000; 320: 1240-3

[12] Qiang Z, Sheng YD, Xiao NS, Jing X, Yi C.
Percent body fat is a better predictor of
cardiovascular risk factors than body mass index.
Braz J Med Biol Res 2012; 45(7): 591-600

[13] Chih HC, Ming CK, Long SW, Ding PY, Nai
WK, Po FL, et al. Benefits of different intensity of

) id

aerobic exercise in modulating body composition
among obese young adults: a pilot randomized
controlled trial. Health Qual. Life 2017; 15(1):168.
[14] Ghasemi E, Afzalpour M E, Zarban A. Effect
of a 10 week high intensity interval training
supplemented with green tea on lipid profiles and
body composition in overweight women. J Birjand
Univ Med Sci 2016; 23 (3) :198-210. [in Persian]
[15] Alizadeh Z, Kordi R, Hosseinzadeh M,
MansourNiya M. The effects of continuous and
intermittent aerobic exercise on lipid profile and
fasting blood sugar in women with a body mass
index more than 25 kg/m2: a randomized controlled
trial. Tehran Univ Med J 2011; 69(4): 253-9. [in
Persian]

[16] Asad M. Effect of 8 weeks aerobic, resistance
and concurrent training on cholestrol, LDL, HDL
and cardiovascular fitness in obesity male. J. Appl.
Sport Manag 2013; 1(3): 57-64. [in Persian]

[17] Imamoglu O, Akyol P, Satici A. The Effect of
Aerobic Exercise and Weight-Lifting plus Aerobic
Exercise on Blood Pressure and Blood Parameters in
Sedentary Females. Eur J Phys Educ 2017; 1(3): 1-
8.

[18] Yasser N, Kuan JL, Oswald NN, Disline MT,
Ming CC, Yung PL. The Impact of Aerobic Exercise
and Badminton on HDL Cholesterol Levels in Adult
Taiwanese in adult Taiwanese. Nutrients 2019;
11(3): 515.

[19] Anna M, Michelle D, Catherine G, Graham F,
John B. Structured, aerobic exercise reduces fat mass
and is partially compensated through energy intake
but not energy expenditure in women. Physiol Beh
2019; 1 (199): 56-65.

[20] Zilaei Bouri S, Khedri A, ZilaciBouri M.
Comparing the effects of aerobic exercises of high
and moderate intensity on serum leptin levels and
capacity of fat oxidation among young obese girls. J.
Fasa Univ 2013;3(1):81-7. [in Persian]

[21] Peeri M, Zamani M. Comparing the Effect of
8-weeks Resistance Training with Different Patterns
of Movement on the Levels of Adiponectin, Leptin,
Testosterone and Cortisol in Sedentary Men. Iranian
Endocrinol Metab 2016; 17(6): 448-56. [in Persian]
[22] Wang LJ, Chinookoswong N, Scully S, Qi M,
Shi ZQ. Differential effects of leptin in regulation of
tissue glucose utilization in vivo. Endo J 1999;
140(5): 2117-24.

[23] Matthew MH, Houmard JA. Plasma leptin and
exercise: recent findings. Sport Med J 2003; 33(7):
473-82.

[24] Parastesh M, Alibakhshi E, Saremi A,
Shavandi. The effect of aerobic exercise training on
leptin and pulmonary function tests during weight
loss in men with visceral obesity. J Shahrekord Univ
Med Sci 2020; 22(2): 96-101. [in Persian]



e 03008LS1 (gl ls g Bl 0854555 il sl

[25] Bouassida A, Chamari K, Zaouali M, Feki Y,
Zbidi A, Tabka Z. Review on leptin and adiponectin
responses and adaptations to acute and chronic
exercise. B J Sports Med 2010; 44(9): 620-30.

[26] Fasshauer M, Klein J, Lossner U, Paschke R.
Interleukin (IL)-6 mRNA expression is stimulated by
insulin, isoproterenol, tumour necrosis factor alpha,
growth hormone, and IL-6 in 3T3-L1 adipocytes.
Horm Metab Res J 2003; 35(03): 147-52.

[27] Fuentes T, Ara I, Guadalupe-Grau A, Larsen S,
Stallknecht B, Olmedillas H, et al. Leptin receptor
170 kDa (OB-R170) protein expression is reduced in
obese human skeletal muscle: a potential mechanism
of leptin resistance. Exp Physiol J 2010; 95(1): 160-
71.

[28] Patrick WC Lau, Zhaowei K, Choung-rak C,
Clare CW Yu, Dorothy FY. C, Rita YT. S, et al.
Effects of short-term resistance training on serum
leptin levels in obese adolescents. J Exerc Sci Fit
2010; 8(1): 54-60.

[29] Arazi H, Jorbonian A, Asghari E. Comparison
of concurrent (resistance-aerobic) and aerobic
training on VO2max lipid profile, blood glucose and

O oylad | Y8 ay0n | VEON | (g3 = ,3T| L asbolags

blood pressure in middle-aged men at risk for
cardiovascular disease. J Shahid Sadoughi Uni Med
Sci 2012; 20(5): 627-38. [in Persian]

[30] Ramezani A, Gaeini AA, Hosseini M,
Mohammadi J, Mohammadi B. Effects of three
methods of exercise training on cardiovascular risk
factors in obese boys. Iran J Pediatr 2017; 27(5): 7-
18. [in Persian]

[31] George AK, Kristi SK, Russell RP. Are There
Inter-Individual Differences in Fat Mass and Percent
Body Fat as a Result of Aerobic Exercise Training in
Overweight and Obese Children and Adolescents? A
Meta-Analytic Perspective. Child Obes J 2020;
16(5): 301-6.

[32] Ping L, Chaonan F, Yuanyuan L, Kemin Q.
Effects of calcium supplementation on body weight:
ameta-analysis. Am J Clin Nutr 2016; 104(5): 1263-
73.

[33] Hosseini S, Salehi O, Farkhaie F. Lipid Profile
Changes of Elderly Males in Response to Aerobic
Training and Detraining. J Geriatr Nurs 2017; 3(2):
21-33. [in Persian]

%



	539
	540-547

