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i- Body Mass Index
ii- Angiopoietin-Like Protein
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v -Centers for Disease Control and Prevention (CDC) growth charts
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i -Angiopoietin-Like Protein

ii -Very low density lipoprotein
iii- Low Density Lipoprotein
iv- Vo2max


https://dor.isc.ac/dor/20.1001.1.16834844.1399.22.2.6.5
http://ijem.sbmu.ac.ir/article-1-2699-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1399.22.2.6.5 ]

friq _f:’”— -”L',-’: F ‘_‘;’*’Ju P2 s Sy (59189 ﬂl},gl’nm_ﬂgﬂn ¢ 193 32f calan \FY

G205 Sad g paas d byt Glo) Huds 9 Ads e
S ealiial L (el adts J U late 4 a0 035580
2 o3 Lagsgall 5l (pdas QI8 GLss OV g Ol
Sl ool L e el S5 55 o oo JOES dula
Olis (A aladl LYY V) ollSan 5 aaS 4alllas
9500V OblSan 5 aaS aalllas o G sad sla g, slass)
sl B8 55 5o (s v 4S8 S e e8 Js-b
b (ad alad) A A Sae 4 5 Gl 5 5, ¥ ol el

et g (55 olab (el ol B SS9 b
Coals i a0 505T Gupes ot eala liabsl o o a3
Sae 4o b Slans o JE celis ) slads, Gaa 5o
dala 58 ae Yk w0 S al 1) (sl JSS 55y ida cudia
poS 380 0 Jold S 45 S I 50 dBids £1 (pal
ol (oS 4BBA Y 5 GIS 8 4880 0 5 HuyS
g 0 ) Joaa Blle pedidie laad 5 a5, b (S500b
g 5 S suliial a i sie S Gasad Al 9 oad s
o Laghoms slass G531 b 4iia La b 6Ll Jusl cole

Oyl JSGg ) Joua

aida O a3 ok BRRYS (4880 ¥4) Sjobib Lol (ayed | aiiSa0
(s 5o ol 52) OdsS p S O3S 8y
\ 0 e G cal il B Ve b (glddass ) e V- 4
Y ! 4 e o calyinl Wl e b gliss ) e Y- \_4)
w ]
v 1 9 _ e G el il aaslB ¥ b gldisn VY cuw Vo Yi EN
4 D “ V],
¢ v 1 < i s el il €l Yo b (glBida Y/¥+ caw V- K
3 i - i a7
0 A 2 4 e G calyio) @l b gldsa ¥ e A . 3
\ ') 3
A 4 Vj: Lacis Gu calyian) el Lo glddss ¢ el 5 —3
\ o0 3 s o ealyiol 4wl b glads ¢ el j
1)
A \ e G cal el a1 b glass o cuw o
Ladasls 4 BioVendor oS 5l -0yl g9 3531 (5588510 () s

CLTin 6558 59 50 OS0S oo v sie aalllas ol 5

JLa Vo IVAENAA 5V /VoEN oV Ll s S 5 46 wals
o (Bl il S uilooly alsS i se)T gl s
o S s s s BMI (55 8 (slasitie aoly 5oulie
el (P> /o) ol Lt La o 53T (WHR)Y? fpanls 50
SBMI (55 s slasustio o bgs yo (il )5S Julas
LLS, e da g bl sad sulo Las ¥ Jgas 50 WHR
3BMI (055 8) S e g 5500 sla S3as ol Llalias
s op slassiie G LLS ) i s 5 (WHR
sl 5 oy ) s (Jssia s TG HDL LDL)
Slalans 5L o ilie win 5 S5 Gl dulas olia e
wilks lambada=- /1Y) s yie 535551 sla S35 5 055
sa—spl Fop— 5 (P=+/- -\ Partial Eta Square=-/¥\
Partial Eta  Square=./YY wilks lambada=- /‘\A)

i -Waist-to-Hip Ratio (WHR)

=ood sbba usa b Sa goseen cala 1Y) (g,
Vo cnmwliun JBlaa 5 am o Y/Y Sg5m 5 0V
L6 (5 So 3l s ot suliieal Jul s 5o o S sSa
L il y8 Diaclone o ;8 cal 1559 (o genns oS
loms ot sl cal 53 L o €S Y ala
25 5 Jyieal TG HDL LDL (sla it 5,Ss3lasl
Ol ealas sl ooy oS a glacS 51 50 s
A solai

San dassls o a0 O g ool iy
Jalss alasgsie ol 57 Gl s S ouibioly G sile
aiad el el sl sS Jalas e 3T 5l el
b La Julas ol o suliiel o558 50 daslio (515 Shases
03 5 Ve 44 IBM SPSS Statistics ) 5-3la 5 ) soldil
i 2l P<e o6 g ylubine o



https://dor.isc.ac/dor/20.1001.1.16834844.1399.22.2.6.5
http://ijem.sbmu.ac.ir/article-1-2699-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1399.22.2.6.5 ]

V5O 058" =08 J 5 T- i 3T 1 G5 Qb uad 6 ILIGa 5 el i 20 5

s ol Cpiaan (Y o ¥ Joas) alo plas |, Jsiwl
ﬁ‘JbJJSJ‘J‘_.u.AQj@bJ_“ﬁSAS_XUASL:J‘JJS

(¥ Jsan) oo GLESTLA6 5 £yl 53 5035

s g ololaas e da o5 L o saal s (P=+/- 11

dadas Sl aulaial L 0 558 5-5) e pitie win (uilo )5S

@l 5 oo Laoilie S5 S5 s 0 pnite S5 Guiliyls S

ORA 953 9590 S 0 939 T (SLASTa g (51 g3 0 e din (uily 968 Jalad Ealis Y Jgua

B hlias w3l ol "B (95% C) 03e)T 03e)] Ul 23,5 e
(M=SD) (M=SD)

Y [0 —JEY (SN[ £, /Y VE4/¥o £ V/A- VEAMT A/ adalas (sie il o3
VOY/YY £ 4/ Yo V/Y £ 4/YY aals

N Nia SX[Y (-Y/N =) OY/YA £ A/VY 08/Y. £4/aY alalae (3 S5LS) 03
EAVARERY 7171 00/sN £ VE/A aals

AV AR —for (=+/AY =+ /-4) YY/VA £ Y/o1 YE/YY £ YA dalas BMI

YY/VY  ¥/e4 YY/Ao * Y/A- aals (oo 53 o2 pS5S)

fee <oy —[Y (=+/+0 =+/+Y) SIAAE L [eY SJAY £ /-8 FINEWS WHR
JAY /.0 SJAY -/ aals

35 SIGEN aya 3 5 98 uee s BMI o5 WHR 1, 53l it (55 & Sojtesasunil (slauate o Lo Partial eta squared # .coul P<-/-0 olbiae chis 8

Il oy a3 53 S0 1 GaalS gyt WHR Qg 5 08 BMI 55 w3 5 4 ol pais oo st Ll

(sbascd g (5L yuiia (148 (ails ol 988 Jadad galis —¥ J gua

B (95% CI)

O lalias 5l o5l 09031 om 09051 ol 29,8 e
(M£SD) (MSD)

AT A —+/to (Ve[0T N Y/ ay/40 £ Y¢/Vo V-Y/to £ YV/Y FIEQRVS LDL

AVYVEYUYL  AY/-0 £ YY/04 s (el 2 p S (L)

Joo o/ SV (VN LE/-V) £./v- /a8 Yo/ao £4/tA  alilue HDL

YA/OY %1V FV/YU £ AT aals (el 02 ¢ K slie)

et e CYA/SY (CVWAVAVY/YS)  AYV/AL £0Y/AY VoYl £14/1  alilus TG

VEO/YTE 0/Ye  \EY/OY /04 uald (Rl 02 p S (L)

RN WV CNA/EN(CYO/AY S¥/Y)  \eo/Yo :¥E/¥e V1[40 £¥VY  alilue IS

VOAYTEYVAA  \od/EVEYENe  uals (s s p S slee)

o A Y (/€L IYY) VTY £ <AA VXY % /Y Walee (adobe o aSSe) - s3]
VA E /44 VY kA wls

[ < IVA =V/YV(=VAV =V -Y) 4/0Y % /Yo YAV FIR IL-6

V-/AN £ /Y V-/AY £ /Y aals (Sl 2 0 S5S)

Eaa

.

C):‘J_N“ 458 o i 41 .J‘.J C)LA.:Z;: ‘).A.ALQ L;."'AJ;'-‘; @t\:)

= oS o L8lE i solalbas Hsb o S50l
5ol s Bl shls 5LSuS o5 5 BMI WHR

oS cacal st s0ls GLES (Y Jsia) cael suls (alS 1 LagT

sl P<e/e0 g oliliae mlans § ol 5uiis oy 2 Partial eta squared =

Gy oualS fp i (gannl e sla il G oo
54345815 LDL Gug—w 5 HDL «J 5l TG o5

SHDL J 55l TG s 55 4 S 531 (ke

oliolosS dalad o s 4 Lasite b b (Siewses pac
Wilewd Jalad s 5uade SO


https://dor.isc.ac/dor/20.1001.1.16834844.1399.22.2.6.5
http://ijem.sbmu.ac.ir/article-1-2699-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-29 |

[ DOR: 20.1001.1.16834844.1399.22.2.6.5 ]

friq _f:’”— -”L',-’: F ‘_‘;’*’Ju P2 s Sy (59189 ﬂl},gl’nm_ﬂgﬂn ¢ 193 32f calan \F5

Angptld [l 530 5 il G 9a 5o SR ugas S ol
oS el pala (Ba g5 5o s e GBI plK0a
S5 sud dn 55 La Buge3T 4 g use el Slan 0 BE G
o= Sl JS celn & Y, Lal pliesucyas
bl Gl 50 S (e GBS 4 o) () O BS B yems
il BBl 5 s slasiie 5 550 G sa a8
OialS 4 yate G sd a8 il )yl €S el sad ol
O O89S Lo (FFAYY ol3T o slaaaal 5 Jsouis S
S oo Angptld (i3l ane & sade Gasb Cpl B g sad
S aals HLas uea dalllas Hu (YV01E) lLlSea ¥ aua ;5
hiae 5o 1, Angptld oLy BI85 o o aaed 5 Js556S
o3 Angptld (ul58) ada s aas Glel3s) (5555 Jla e
by e St (s5lea (055 O pur o G (B9 S
5 OBO08 O 5 Il osa @bl 5 a5l T ma s
Salsl (a8l s 5 4l Ghal 330 Angptld T 51
oo 2SS GFFA 5 sl o5lula, (a0
09 oS58 e eMae o Angptld &3l 50 Laas e il 3l
olae ju uSe y 500 TG cdlo s 5 mlo (G500
o S oo wad § TG el (3355 53 5800
oM ta J 5503555 s FFA VS o Jags AMPK
ol Jlad Basb 51 Gi55s dla o diae 5o 1, Angptld
O oSS i taas e ily 8l GRY § PPARSY
sud alghiny Angptld i 5 59 age Jole 3 ol g
30 O SLSGK iyt 31 50 Angptld (il 81 5 el
Sl Jlainl YU slapa 55 0 a8 b ol sad (318
o oade SIS (il 33l 5 Gl sl (RIS G sls 51 G sad
Cope 0BalS (55 52 Baob (nl 51 s sad Angptld ()53
OB 55 5 il el a0 51 590 5wkl G ) gaal
2aLS Lol s 55 Sooll ol ol 5 o SISK Suala
Lo et 0t sualdio IL-6 Gaiaa s 5 sal 7 aa
S 5 gy Bla OLSsS Lo TL-6 ralS ala (hagsy
s (o158 0 G olallle Ho cdi),y Cpoal a5 0
IL-6 5033 ane suala ha g3 B b sewaals Gl Vcul
SoLSan 5 oS allhs lon 3l slallas (55 5o 5
e 558 5 3l Yaial oS el sad 3L1E (Y- V)

iv- Free Fatty Acids

v- Norheim

vi- Peroxisome proliferator-activated receptors
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i-C-Reactive Protein
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Abstract

Introduction: Childhood obesity can be the cause of many obesity-related diseases in
adulthood. This study aimed to investigate the effect of eight weeks rope training on the plasma
level of angiopoietin-4 (ANGPT4), interleukin-6 (IL-6), and lipid profile of overweight students.
Materials and Methods: A sample of 39 overweight students, with the mean body mass index (BMI)
of 24.09+3.20 kg/m2 and the mean age of 10.77+1.11 years, was selected and randomly divided into
two intervention (n=20) and control (n=19) groups. The intervention group performed rope
exercises for eight weeks, three sessions per week (40 minutes per session). Blood samples were
collected and ELISA assay was performed to measure the biochemical variables, and analysis of
covariance was used to analyze the data at a significance level of P<0.05. Results: Eight weeks of
rope training resulted in an increase in ANGPT4 (P=0.006) and a decrease in IL-6 level (P=0.001) in
overweight children. Cholesterol (P=0.03) and blood triglyceride (TG) (P=0.05) levels significantly
decreased in the intervention group, but there was no significant difference in the low-density
lipoprotein (LDL) and high-density lipoprotein (HDL) levels between the two groups. Eight weeks of
rope training had a significant effect on the waist-to-hip ratio (WHR) of overweight children
(P=0.001), whereas BMI changes were not significant (P=0.18). Conclusion: It seems that exercise
training in obese children, by improving ANGPT4 and decreasing cholesterol and TG levels,
improves the body metabolic status and WHR.
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