[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

Cgr Th wlabys
d..ul.é @.\5- ﬁ};—@-\.ﬁj cm"}:
s Gl FlAg Sleas 5 (K5 e sle oKl

(VFR0 i)l 5 m3,5,) TV =¥V amio ) o jled comss 5 Jla

ISMJ 2016; 19(1): 37-47

(503 Tobw 3 (o5 g (o3 Il 503 A Culd il
0.9 AALoN (61510 (T gF (o guil g (oS gu T

Y - ¥ . o*Y - .
‘S:b.‘ﬁ\b J»-\:«d ¢ 6)4&‘4&.:@.9 ¢ ‘;.&) D s ¢ d«kls u)‘.&&
Qb.:‘ ;bl:'r.'w.éj ‘Q\:.r.'...ﬁj (cﬁ) ra.ﬁb;b a\g..:.ﬂa c‘;s'L..J‘ f_,.\.&}&lﬁ:‘ 0 AKES s 4&.5)')} f}l&‘g‘j-\.} S 5 ojjf‘
Ol bl p 3 Ol J ol&ails (Ll phe 5 Sloal oS5 (5555 pke 5 G S 03 S
Qb.:‘ ;bb; ;@3\.@‘ .>|)T NEEHN ‘u‘.’l“"‘." r}l& K] C)Lﬁ,}‘ 0SS ls g‘;ijj‘g ‘55‘93‘9.;ﬁ_$ ajjf v

QYAY/F dlas 50y —AY/4/F (dlas 3L 55)

o AS>

Sl a3 o5 Ceal 0dd oals DLE pizmen 2l s DL Fla b oiismsl (o pshe dias 0 DL ale dalsd ai)
390 08358 Bl 5 SIT) 2w 05 Sl el SLST 5,90 55 o8 Sl Jy dijls Bl suies g Sl 56 55,5
bl g 035 WLS1 (5hols D838 gl 5 gl o g s 2 SIT (s 4iin A 135 ) p anlllas pl Bika o

o 4l L s (NZVF) (C) IS 5 (N=VP) SIT) e jod 058 53 4 Sl S8 Y allls ol 53 1o gy 5 3050
3 ups 1pY Sy dhsn G5 gl A plnil cia A gl cda o ada aw S o AU A 5T Olg el b slags fuld
38 o g o Wesls Jiime T 05030 5 esliial b .tys 5 Jubows

o el i Sl gme RIS g (P=2/0YA) i gsl (o gl Sl nn SRl 33l cor o SIT atin A 48 5ls 0L baasily laaiily
HDL o pw sl 55 olsime s bl 53,5 0 (P=0/0Y) 0y 055 5 (P=2/04) b Jypuds (P=2/01) BMI 5 (P=2/00)
i sdalin (P=4/8) & puedS 5 5 5 (P=2/\Y) LDL (P=2/+0))

Col s S pmal Sl 45 5 g e Blar O35S 53 el A 5 gl il oy SIT S 5l 0L s 15 S 4ot
Sghe 059 LBl (Bl 59 CoL SIT Sl i e 3580 S 5 (F3 2o (o ol 250

8 gl 5 g 23U g3 D ABLBT (gl)ls OS5 5SS gl 1 g S D51

Ol Ol ol &tils ¢ Sl sl 5 sl oaSESls ¢ Sy 5 058 sl 2
Email:rahmati.mas@lu.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

V¥A0 gl 5 mans /) oslacd /s Jlu o s b/ YA
V) des olis C}..bjb.\) 0.5\;7-)&:5)3@ r)-\-'«-w PRV

o 3k slag s b eSSl s BLII o5 e
OF 31 (Sl gy 4 5y dalpd 4 55 0L bl L
SE S 5 oSl W e S o
Sben 5 Boe B Glalen 555k 0 e sSan
S p ok ok L wdl CB S
OLES 5 Wlos S Culem a4 b opl 51 Ll (lad g
Sy Ui S sabesgsl ol GV ol & Wl
3 o 333 1 Base B Slags by I SU e
S galas LA) das e Al e Ole sl 31 s 65 g
@olds 5 (OF 50)) oSSl o glans 2l 31 Slalllas
Syl Sl da OF 50) Gl o 2alS 5
Sy &S ol ol ols QLS Wles S 21 1y 5550
Sl 55 b VL 5 Jl # ladne 5 OS5 S
5 bdlpaal Co s Lol Al 0 35 1) oS S
SaS gllas O35 Bim 5 Oden) 4 0 e ODae
boen ikt e paS bl 5 a8
Loalie 55 .(00) das o 2 1) cese slags bo
Jlad IS o3l & oS IS5 58 s Jlnd L oS g3l 3l
S5 CadS 5 L e Dl st Jed S5 5l A
3 ol S b e i ULl (s 2
Lgbias s ol 4 plaws ke 4 Ol 5 08558
P 0358 48 ond 0l 02l 0L (1F) e SIS
i (olmdil s s 5 oS Sl sladkay 3 (g5l
U oo oml odd b el U e o ks
Sl S ol Cld s alag culg 3 5 ol
A0 s e Jlis Sl ol Jly ) Ol el 4l
Jsb 4 3010 5l s 2led gladlay ol 51 ds)s
Lo 4 ol 05 asiiio SlS 5 gn 4 ST el
Sde b S e gladlay o b b 4 0SS
RN VINT-E PN E Vi v 0 S e VI RS W S RGIN | P

O 03 Sl et Db Gl el s sl pis el
A Glagler b RIE cal S (1) A OS5 S
5 0 el Gl P ) Y gy b
el L2 e ()WL 0 )lid 5 350 B slags sl
0> ke Jame 1 S (ST plie DWW 5 Sl
Yoos VLS5 sl doss P s ol Wis ol e
Bl 5 Bl ghls sdote <L 53 O3S 51 A
S5 ekal 53 Wgy cpl aalsl g 53 5 Aes O
3 S s Ol e s VLS5 5l sy 00
cldle 3 Ws aen 0 .0) Ad il O35 wlsl
G O A s a3l il
() ol 48,513 0 Riasy a5 2550 Blr
TP O P R VENS PPt B
b 2t 03 O 316 o (glo s il S5 5
il SO asl g e an S b s (AS e Clabl
oS oS Jolge i3 Ul S el I e S
V) 305 15 bl gule posl da 51 lsl 5

Cor e S o3 g plSamle sl ol 5l S S gnnl
Sl A eolae s by O sl lnST 05
S sn ledld Gk 5l et S8 Ll
(A 355 0 AMPK) licd gige ol sdeS Jlad
b Ste sgboay Laadly 3 iSopal wl 51530 Ol e
Sl 5 Sl dae s el Gl ply colus
ol a eSSl (O 5 4) el Lag e s e
RN LVA I W= RGE e PR e S VA V| GO e
Bl5 e iSSsesl e Sl gl st s
5 A28 3 Sl s e sSas a3
(P32 B Sl pd 5 by e Sl plas e

! dyslipidemia
2 Adipose Tissue
® Adenosine monophosphate-activated protein kinase

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

Y4855 Lol glyls O35S o iSSgmsl » SHT I

O, Ken 5 sablS

s S S alels, asy 0> oS0 Gl
oled o ol ppteda s b ok il (Sla s
I Jgol pled s (golew 055 s L g3 g0
A ales b gsgesl LB aKa s 0SS LS
5 G Olenar BMI 5 055 5 26 5 oslizal b L _gs go3
Ga V8) SIT cped 5 GE V8) U8 s S 55

R W V.:M.ES

D SR
Lol Ve e dp sl e Jold njed S50
sdly sl g glasl Yoo sl mid slao sl
Sl Y e w g..J)uMOT JLs 4 539 2o m
by L 1) a3l 4y col il gl |
‘J>'| ‘) g;"i]“': Jg"}f.’. QLAJ;.JA 9 ngb 33 Do
Sl sl L aslsl Al jebe 4 A0 S e
o0 e sl ¥ o ais o 3l d e
O o pes 8l lssl P 0 glaais js LS S
sl 5 Sl el oo 5 a3 55, ¥ Sl
wvfw,gqu?y;lw.uf@\d@a

.,\isjf<=l>.n}\m/\c).,u)>453ﬁ

28 bl
)'\qucﬁ.ctwf/\j@tiﬁ@ﬁj‘gpc,&uf/\
ol (50 il i3l ) g 8 e o
aids Yo Ceow b S Glad gl e S
el S SN Saats Sl alds Vv Dde a
N385 a5 50 (la T (sly =V Jlmsy 53 L sl
S5l U S Jold Lty (slodd s
ol o yuates oS 5l eslizad L HDL 5 LDL
o i b bl oS b Ogesl ey oS
L ol o e B0 (Sl (g e )6
g 5528 Sl S e 0S5 G0 S Sl esla

Il s cdled TOMEsy 55 Sl s sl
b Ddd b agy b ol b oalie s Sl
(e ok oK OS5 oS el ek ol L
ol s eias e gl 1y Gy Slld oS slaalas
L oategy 25 Sl boamlie 53 ol 5l 68
Oeep 5 (W)l 5 s 655 s culb ol
ol coale o ar g b 5 2l lagsy 5o el
g ol il 4 06358 i blad 5 038 b
ol s eslanal ge e ol Sl a5l ) Sl
oS oS ol bl Gk S5l Sl g
sadle b K b 5l s e el Sl el
o opl bosls gt Glies U558 Slo s
ol O8sS Sladly Ol 2 shins Sl G
oS Sldlas 5 s Gb sl ol aslas plS g0l
or b e 3 Sl e G S 3L D5
O35 Lls pedle g osl5 Db jed 2L e S
ot ol Sloy o aedle 3 o5l gla s
S5 e eme linal Dby s Ailea 5 03
©oams L0 W) Wi e (Sl a5l
Slaia A 30 sy adlae ) Gaa g b ol
el e e xSl
P N N e T

A3l e 035 L

b gy 9 5lge

\.Aua';_,aj

O3 Lol glls 5 sal I3 YY1 anllas pl gla s go3
ros N om sl S35 0k S i (BMIZYY)
Lol cplls 5 e Sasasl 5l canllas o 5 I8 s,

* Reinforcing
% Interval-Like Physical Activity

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

Fe/iss LS Glyls 0548 oo piSSgmal » SHT I

>}‘;L5N oud vajz.:)d]ls a)ﬁjb&dﬂ)&m
O Jguj ,\Jj,e B Sos anle @
}@ﬁd‘o)ﬁ))ﬁ)bdgm&ﬁwd)bw

Py 0‘5; J;&”J b_,a)'iui._a“_g‘.ho:h Y JJJ.,

JFSesf s
3 3 3 X
p2h a7 gig
32 2 3 %rw oy
e v 3 3 v
a Re ]
AN Y «/fo¥ V/oF \Y/eV \$ S e S

At WYY \# JpSes S

s o5 5 JES 05 S 55 e ol e Dl
g gl s K ol 4 (0 Jsds) clsly
A 3 OB IS &S 8 e (gols e Sl e
eSogesl i Sl RS 5 e S s
NG EHEPE

A o 5SS gl e sls DL Lags S5l
oI Rl S b e Rl H g s Sl el
) s 5e3) (P=2/0YA) 350 sls s (g5bl ks 5
Ao b ssb o w el Ol roees
Por/on) oy bl oS o sls Sl jes

(Y )l.}_}a.’!)

P Ty e
DORNWAUIT

Control SIT

da.»;b‘;'.muf_j)él\',?f‘;‘;aﬁ@juahﬂ}dSg;ﬁ»is.,\.iubol:..i(\ Jlase
.@‘sﬁdﬁsa};lfwm)bﬁﬁji@ﬂ
Al g P<e/00) o 53l jan sl odins oles®

VGl L (VINY=0)) SIS ol glyls
s e s e el Al e S e
CS eSSl esliad L oSSl e e
Y i, b5 oS 4528 ol ADIPOGEN

A 6}:§n)‘.b\
L BMI b5 8 Jols S oS5 sla axls
VAV AYVE Y ) SBCA il 5 5315 51 eslina
ol 5i8 cale sausle LIS (LT el

A L;J:_fa)uu\

Gobl 2,

G35 O b ow Sl Sy sls O]
Sy s T Oga3l 5 candllas 55 55250 (sl uiie
bl Slles aan s oslind Loy S 55 w4 lis
Il «Chicago «SPSS Inc) SPSS il b 5
53 (P<e/00) (golssme mla 53 VA il (USA
A an S b

sl
BMI 05051 gy 5 05051 S el (512 T 05
b}ﬁd)ﬂ)TM)\u&ﬂ S \J>\ ojﬁjh u‘:‘g‘j‘:”"TJ

sl 0 4N Y 5\ Jadr 3 J 1S 5 e

055 5 225 038 BMI 0sa3l i (slaesls (1 Jsx

Jzs
a —i ! “1\
JL} Poao3 a1iyg
N — - - \ v \
32 2 3 % rwoy
a5 3 5] Y
a Re)
ZSL v DA Y/VO YWY NS e S

\lai YVOV g JiSes S

CJ_}UE cbﬁ‘_;a s \ d).l} BE LY )}bgw

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

FV/0355 LSl slols OS54 oo uiSgmsl » SHT I

5 (Hulver) [l J= ool L) il o o el @
s Slosel oS WS S (YY) ohSes
il el bl adll Sl i amsl 6 st
A el (M) el et el s
S a4y i I3 1 85 3]
2 TINF-0 glee b b uSSposl ol Sae s
(Y0) &S ablis o sl Jos

s 3 S gl o Gl 0l B1S i
LU S o5k« (V7)) 5 6555 Sos ol 2
Dl 2 bty sl 5 e G S
L5 S slgeiy oLKea 5 (HOMA) bya J= ol L (V)
V) 2l Al Sl ) Ledly sl S
Sae (S8l 5 el S B ity
ol TNF-a 51 gl 5 Shee 600 00 51 o
Sl Rl e i G Sl (V) 5
S Jae g NI cal &S spd e el
Sl 158 AL oo S8l 5 S e g Ol oS
Cless w0 L sy oyl 31 A6 sl &
(XV) s3SI 038 ol 3 s
oo 25w LS Bh0s Slsed oes
seh das 53 GLUT-4 clale b5l 5 b 5l o sl
¥ (Yo £) OKea 5 (MaKino) ysle asdlas 3 .(YA)
Sl ($ho,3 V7 138l 4 e (S3l5a (2 a3 atin
(Y4) 53 00 0SS gl a2 36 05 el 4
Sl o3 (Y400) 0L 5 (NASSIS) s axlas s
35045 LDL-C 5 ol Js 2lS (l8 Corse 55050
Wy o b o i 3l 36 Vel &S (OF)
sl 0345

s Sl el 3l e a5 Lilesls Ol Kos Slalllas
O3 ol ol (Ses LDL-C 5 b Jp S 030
seslis 5 Solsa Dl (YY) Al LAl s e

20 (A 2 Jse) (yd gl
10 ' * m Po...
0 | . l
Control SIT

éa..ujlgd',uu:,akswyfﬂd_}hjahi}dASQMMJJul:QUJ(Y Jl3ses
Sl 0t 58 05 8 b dmslie 3 el o e
Al P/ n) w53 s e oslis sdcasilss ™

Ok o35 aled b gae a8 L seen Ol s ol
9 (P='/") rb J)_}M.JS c(\ﬂd‘ﬁ,\}) (P='/'\)(BMI)

(Y Jsd) 39 P=2/0Y) 0 05
LDL ¢(P='/O') HDL Wab el )L.LSJ J.vu.d DLl
Sl gre mxs P=2/70) XS 65 5 P=2/\Y)

0 Jptr) 5 stalit

J}TJS °}J§Jd}>‘ﬁ ejjf‘_;uu‘é (4 d‘,..\?
SIT«}; JFSGJ;

/A NA VoV Y () e
“OF /A% /YT OV/AEN/YY Kg) 035
VFork /AD VFfEAF cm)

"\OV/sEY WYY mg/dD) ¢, s 2 d8
Yok a8/AES mg/dl) w3 ¢ 5

O VY OV/FEV VY (mg/dl) HDL-C
40/0E¥/4 Ve Y/¥EE/Q (mg/dl) LDL-C

S 058 53 5315 e Sbas e 5 O35 s s
Sl s uasili T s e Ol O3l e Il 3 e oslS Sl e

o 53 Jlsinn s om0l Ty Ll (P<00) claw 53 s ine
__L;[{Q,(P<./...>

Sou

o gl Db R adles il Lol adl
fSeslie s Gdpdl A eles 4 S
53 Vgoma (1) ol 3l 53 gl IOl S 5
s iSssl clle ek I Loanls

(VY 5 YY) ol 208 o el & Zn glie

Cuslae Solaw 3 (S5 Slss sy S Sl el

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

FY/ 055 LS Glyls 0548 oo piSSgmal » SHT I

OKan 5 ablS

(YF) 5 0 o 035 5 033 5 5ol o o
S glS Ot el ol asdlas L aBlae oS
Chle o i Sl Hb s s aile
S ol ods SU Ol 5 VLS 5 55 oSG gma]
OF o Sl Compe (2555 Sy USS
&S dins QL el Sae il ol TV 5 T8) 555
M5 2 iy Sake Slasl Ly VLS5
DS 5 s Sl el iy 53 Sl 5

LFV) s O
Las o LS &S 3518 39 (Golw s liSueline dalsl
Ers 3 033 A e SIE a5 Sl e
Gde Slpl oos Sl el ejs el ol (S sk
25 4 i o3s S 5 olke 055 Li-
s Dl el &S L e 0L (ol dalsd ol
3o 0ok e Bl (e ef el e
O o Sl Wl (Spbe Sl Jalye 1alS
YU o (FF) 35 0 O 4 a5 e (glags e 5 VL
335800 B Sassley Sl 5 5T e LDL
ol or 355 — 8 gy a8 L LDL sl
S 5o HDL 5 WL o S5 ool ooy
o R F) e (Bl bl el sla fele
pookis e ol Glagals 5l b s ele

s S plie
Sole 53 mld oWl 51 (VL O b S 5
-l e M S sl sl Caslie
gaal (f0) 5k U IS oS Slantns
s Ol S sl 5 035 S s s3 5,5 ol
s Sl S b a4 (F9) Cl eld asiie
o35 B 5 bim (g ey Al o lind
Loy GlainS s 5ed 5 (27 o0 S (2 Ok
Aas o Al (350 B slailen a5

b o8 ol 31 o Loy 550l el (21380 o s
el 0 (O Y g5 alss ko 5 Sl 5131 (FY)
Che 2 st Sl s s Sl
Sl Sllas 2y ol alne Sl sSG sl
b i pde Fp 5 OV 5 ¥9) Wl S 558 1, ol
o 03, Vb 3 s Sy pes A OF) wsls ol
Gl ol odalie odd J S Sldlas 3 S gonl
25 b s Sl Sl (S dl pl LA
oSl R e O 03 5 e e
235 Gledly

A s el i L S gl ey elas
Gm S BLLHO) spd e e ld Y g g ks
s B pedslie 5 oiSSssl Sledly he
Olen b S gl o as o OLES Slalllaa (F4) 5515
ol 5 BMI 5 s 5 o 5l Jas HDL-C
Sl 08 Bl ol 53 S5 ol Ulge e (1)
ools Gl O Sla o r O 4 ol (S S
(F)) 553

s Slpes WS SIS S Gllle 2iy
SRS L i Sl mlae G Ca e
JLsSS Tl (FY) 035 oo o 035 s ns
¥ S WS g8 (Y0 oL 5 (Balagopal)
o 4 oSSl SR Coe Ol e ole
(F) 250 0 27 025 a8

08 e ada FoaS ol el esls OLAS plomen
N R AT E LA R
gl a5 eSS (m eas Dis S
o Sl 5 S allan Y L sl el (F)) 355 00
et ol anlllas Lol S5 Dl a5 YV 5 YF)
L3S Sl (Ve Y) OhKes 5 54lls blas 5o dil s

Ok Gd sl Joo Ul s 505 Dl sed S

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

F¥/ 058 LSl glols OS54 ooy uigmsl » SHT I

O, Ken 5 sablS

23 sl 2RIV s 4 el s g5 0!
eF de ol L) Wik e I Sl Ol
win V0 oS L5 S S (YerA) OLes 5 (Trapp)
Sl A O35 O, ol a5 (glaids Yoo Lols Sl s
&Mlbu)mjdﬁ 03 g )‘JL;'.:J J:..MS —> 90
L00) A Ol g OG5 s

Erod 2t o el B0 e IS J b
Lol cdl olss s s JAMT B u::&ﬁﬂ P
Yo ad b osls Ol el 31 ol G 5 Jb- ol
slag Bl suis o r claded sdee A eslitdl
J= ol b (a2an PUY) s ol S SIT by jel
S LSIT b« 55 50Y0 SIT cllee 5
)jkcu...b')l; S99 c.UloJJSéJ;a)'UJ\ S 2 S
L olsn (p s & Cad) (S5 550 osbas (sld Dby el
Sennd s AR o (S
.(OO)»dea

OB 55 2 oS wlie o jed aslip b (6,505 anlllas
aS S esls QLL; LCAﬁJf C)J}p g))) sl )L>-J dl?
A AL e w0 b sl Sl S
oals slaul 4 3B 55 sls Ol a3 WS (glae e
03)5 U,'L.A[S &)’i‘ 9 (09) Llaa L;:‘Nﬁ J") 3y an:
035 lls Il 3 s gsgesl S 5y ziw Sl o
aaly )y s e glaanils by s VL oo
Sl 0 e nnd 5 o fes » SIT UL
jd\l.»\}bu:x): on'I:JSJ Juh\j.\l Jb— wll.:c.k&.:
9 )Lw "\'SLS'A s objf J,ALS B SIT QJ)J J.S}A
w\ﬁ\ ‘s a:_’.v“ JMA[S DL SIT L;La;b-\ L;Lh)ls

S e & by e oOSCES 5 S Sl (F2-FY)
(ot Glaolen diler oo (Glan (i b S
4 Ceslie 5 by Vb O a0 LS
s laas g (V) ool bl e b 5 o g
s 8351 ol V055 LS s 5T Bl 13 L
sl s (S5 S i ohen 4 Bl
3 i Sl s s Sl cenl ol S
b (F9) sl 0di asiie o 4 O 51 (6,8 5l
o 028 O e el (2555 b S
3 7 oo ek (YA o Osd oo BB 5 Bad
B laley b 5 asd e el Gla S
st Sl el b (FR) das e RS 1, Sy
S e o e (851 Olie 4 Loges 05
Sl & S e S35 S pan e (00) 505
saan 3 Olde slas (g el andr Ol e |13 5

OV) 3l Ko cled s
2o 28 S e et gl fls
o5 5 o el il il s L et iS slac e
Sl ad 3 gl alinke (OF) Wlods S ez (553
).:JL, oGS Glaoy oo 53 5 e3p oS a0k Sl
S gl ol OF) Wls O3y SR s gt
Sole el Sl s SR ue SRy Ods
Wi b osls Dby el a5 Lms oo 0L (ks
3 W b s SR Gl sl Do
SAa b sl el gl By, (0F) Ail e Shes s
Slaesss sl Joli losae 5 sl o 03 208 Sl WU
L S 2 lad b &S Ailn o plad b s oS
ol el aaxla 51 SO0F) ssd e JUs ol

Sl o a3l sed 2k Oles Jsb Sl e

® Obese
" Overweight

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

FF/055 LS Glyls 0548 oo piSSgmal » SHT I

OKan 5 ablS

OserldenS] 5 a5 Sl Ll s eV SIS

OV) das o il 1 s g

& S o

Sl (58 gl Dby o3 315 0L Sl G il
3 BME 5 ond Lbss one 5 0eSispel (515
@ S5 ol 35k e Bl US55 el nlS
A Gl o o NlE e oS e e U
wly 55 el hay onl Ol 5 2,8 I3 il
Ohlew 5 035 @l hls 5 Slr (b Sl a5
Slallas 4 bl S sl Wl ol S5 35,0 5 S
el 3L 6 s

18,8 ‘Jﬂ\:vﬂ

Slagsgesl S 5 Wb L Jue S5 BT Sl
gl s Ll oS (o33l S 5 Ol e s 5 5i3e
ol Sl 35 (L ol

References:

(EPOC) <l I Slal 3ias O5s)
«(Excess Post exercise Oxygen Consumption)
SIT gsezme 53 OV) ol e 55 il oS
Sy G 25 5 S a o R e (it
oS nad 5 2 St 3l S il G s
b o e b gl a4 BB O
o Lesge S Cose SIT 8 w2 315 anlllas
A il e sde 0 o s
S 028 SR Sde oS Ll glac
3 B OS] A Ll S

2,8 e ol a3
35 GlF (Gaitanos)  uklE &S sboles
sdae gladlay Jold oS Sl 0B S Ld glacJles
5SS LGl o 553 Sli) iz o
Gib 5l baes ATP (sl 5 okd Jles ilsns
2 0353 kS5 5 s 518 S
Sy JspedS SRl ool pl ol OA) a5
SHEPOC (09) wil o osls wis glacles

aly Ol 58S ol Jlazml gl Ko

1.Ebbeling CB, Pawlak DB, Ludwig DS.
Childhood obesity: public-health crisis, common
sense cure. lancet 2002; 360: 473-482.

2.0hnishi H, Saitoh S, Takagi S, et al. Incidence
of Type 2 Diabetes in Individuals With Central
Obesity in a Rural Japanese Population The
Tanno and Sobetsu Study. Diabetes Care 2006;
29:1128-1129.

3.Ezenwaka CE, Kalloo R. Indices of obesity,
dyslipidemia, and insulin resistance in
apparently healthy Caribbean subjects. J Clin
lab Anal 2003; 17: 6-11.

4.Mann DM, Lee J, Liao Y, et al. Independent
effect and population impact of obesity on
fatal coronary heart disease in adults. Prev
Med 2006; 42: 66-72.

5.Nakamura K, Fuster JJ, Walsh K. Adipokines:
a link between obesity and cardiovascular
disease. J Cardiology 2014; 63: 250-259.

6.Klimcakova E, Moro C, Mazzucotelli A, et al.
Profiling of adipokines secreted from human
subcutaneous adipose tissue in response to
PPAR agonists. Biochem Biophys Res
Commun 2007; 358: 897-902.

7.Sahin-Efe A, Katsikeris F, Mantzoros CS.
Advances in adipokines. Metabolism 2012; 61:
1659-1665.

8.Shibata R, Sato K, Pimentel DR, et al.
Adiponectin  protects against myocardial
ischemia-reperfusion injury through AMPK-
and COX-2—-dependent mechanisms. Nat Med
2005; 11: 1096-1103.

9.Co6t¢ M, Mauriege P, Bergeron J, et al
Adiponectinemia in visceral obesity: impact on
glucose tolerance and plasma lipoprotein and
lipid levels in men. J Clin Endocrinol Metab
2005; 90: 1434-1439.

10.Spranger J, Kroke A, Mbohlig M, et al.

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

¥0/0355 bl lols OS54 oo pm iSKigmsl » SHT I

O, Ken 5 sablS

Adiponectin and protection against type 2
diabetes mellitus. Lancet 2003; 361: 226-228.
11.Kriketos AD, Gan SK, Poynten AM, et al.
Exercise increases adiponectin levels and
insulin sensitivity in humans. Diabetes Care

2004; 27: 629-630.

12.Kraemer R, Aboudehen KS, Carruth AK, et
al. Adiponectin responses to continuous and
progressively intense intermittent exercise.
Med Sci Sports Exerc 2003; 35: 1320-1325.

13.Boudou P, Sobngwi E, Mauvais-Jarvis F, et
al. Absence of exercise-induced variations in
adiponectin ~ levels  despite  decreased
abdominal adiposity and improved insulin
sensitivity in type 2 diabetic men. Eur J
Endocrinol 2003; 149: 421-424.

14.Nassis GP, Papantakou K, Skenderi K, 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: 1472-1479.

15.Lindsay AR, Hongu N, Spears K, et al. Field
assessments for obesity prevention in children
and adults: physical activity, fitness, and body
composition. J Nutr Edu Behav 2014; 46: 43-53.

16.Lonsdale C, Rosenkranz RR, Peralta LR, et al.
A systematic review and meta-analysis of
interventions designed to increase moderate-to-
vigorous physical activity in school physical
education lessons. Prev Med 2013; 56: 152-161.

17.Barkley JE, Epstein LH, Roemmich JN.
Reinforcing value of interval and continuous
physical activity in children. Physiol behav
2009; 98: 31-36.

18.Burgomaster KA, Cermak NM, Phillips SM,
et al. Divergent response of metabolite
transport proteins in human skeletal muscle
after sprint interval training and detraining.
Am J  Physiol-Regulatory  Integrative
Comparative Physiology 2007; 292: R1970-
R1976.

19.Burgomaster KA, Howarth KR, Phillips SM,
et al. Similar metabolic adaptations during
exercise after low volume sprint interval and
traditional endurance training in humans. J
Physiol 2008; 586: 151-160.

20.0lefsky JM, Ciaraldi TP, Kolterman OG.
Mechanisms of insulin resistance in non-
insulin-dependent (type Il) diabetes. Am J
Med 1985; 79: 12-22.

21.Hotta K, Funahashi T, Arita Y, et al. Plasma
concentrations of a novel, adipose-specific
protein, adiponectin, in type 2 diabetic
patients. Avrteriosclerosis, Thrombosis

Vascular Biology 2000; 20: 1595-1599.

22.Hu E, Liang P, Spiegelman BM. AdipoQ is a
novel adipose-specific gene dysregulated in
obesity. J Bio Chem 1996; 271: 10697-10703.

23.Tanner CJ, Koves TR, Cortright RL, et al.
Effect of short-term exercise training on
insulin-stimulated Pl 3-kinase activity in
middle-aged men. Am J Physiol Endocrinol
Metab 2002; 282: E147-E53.

24 Hulver MW, Zheng D, Tanner CJ, et al.
Adiponectin is not altered with exercise training
despite enhanced insulin action. Am J Physiol
Endocrinol Metab 2002; 283: E861-E865.

25.Hickey MS, Pories WJ, MacDonald KG Jr, et
al. A new paradigm for type 2 diabetes
mellitus: could it be a disease of the foregut?
Ann Surg 1998; 227: 637-643.

26.0uchi N, Kihara S, Arita Y, et al
Adiponectin, an adipocyte-derived plasma
protein, inhibits endothelial NF-xB signaling
through a cAMP-dependent  pathway.
Circulation 2000; 102: 1296-1301.

27.Dengel DR, Galecki AT, Hagberg JM, et al.
The independent and combined effects of
weight loss and aerobic exercise on blood
pressure and oral glucose tolerance in older
men. Am J Hypertens 1998; 11: 1405-1412.

28.Cox JH, Cortright RN, Dohm GL, et al.
Effect of aging on response to exercise training
in humans: skeletal muscle GLUT-4 and
insulin sensitivity. J Appl Physiol 1999; 86:
2019-2025.

29.Makino S, Handa H, Suzukawa K, et al.
Obstructive sleep apnoea syndrome, plasma
adiponectin levels, and insulin resistance. Clin
Endocrinolo 2006; 64: 12-19.

30.Kelly AS, Wetzsteon RJ, Kaiser DR, et al.
Inflammation, insulin, and endothelial function
in overweight children and adolescents: the
role of exercise. J Pediatr 2004; 145: 731-736.

31.Savage MP, Petratis MM, Thomson WH, et
al. Exercise training effects on serum lipids of
prepubescent boys and adult men. Med Sci
Sports Exerc 1986; 18: 197-204.

32.Watts K, Beye P, Siafarikas A, et al. Exercise
training normalizes vascular dysfunction and
improves  central  adiposity in  obese
adolescents. J Am College Cardiol 2004; 43:
1823-1827.

33.Watts K, Beye P, Siafarikas A, et al. Effects
of exercise training on vascular function in
obese children. J Pediatr 2004; 144: 620-605.

34.Fatouros I, Tournis S, Leontsini D, et al.
Leptin and adiponectin  responses in
overweight  inactive  elderly  following

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

$9/055 LS Glyls O35S oo piSSgmal » SHT I

OKan 5 ablS

resistance training and detraining are intensity
related. J Clin Endocrinol Metabolism 2005;
90: 5970-5977.

35.Giannopoulou I, Fernhall B, Carhart R, et al.
Effects of diet and/or exercise on the
adipocytokine and inflammatory cytokine
levels of postmenopausal women with type 2
diabetes. Metabolism 2005; 54: 866-875.

36.Balagopal P, George D, Yarandi H, et al.
Reversal of obesity-related
hypoadiponectinemia by lifestyle intervention:
a controlled, randomized study in obese
adolescents. J Clinical Endocr Metabolism
2005; 90: 6192-6197.

37.Kondo T, Kobayashi I, Murakami M. Effect of
exercise on circulating adipokine levels in obese
young women. Endocr J 2006; 53: 189-195.

38.Simpson KA, Singh MA. Effects of exercise
on adiponectin: a systematic review. Obesity
(Silver Spring) 2008; 16: 241-256.

39.Pischon T, Girman CJ, Hotamisligil GS, et al.
Plasma adiponectin levels and risk of
myocardial infarction in men. JAMA 2004;
291: 1730-1737.

40.Fu Y, Luo N, Klein RL, et al. Adiponectin
promotes adipocyte differentiation, insulin
sensitivity, and lipid accumulation. J lipid Res
2005; 46: 1369-1379.

41.Kim ES, Im JA, Kim KC, et al. Improved
insulin sensitivity and adiponectin level after
exercise training in obese Korean youth.
Obesity (Silver Spring) 2007; 15: 3023-3030.

42.0berbach A, Tonjes A, Kldting N, et al. Effect
of a 4 week physical training program on plasma
concentrations of inflammatory markers in
patients with abnormal glucose tolerance. Eur J
Endocrinol 2006; 154: 577-585.

43.Broom DR, Batterham RL, King JA, et al.
Influence of resistance and aerobic exercise on
hunger, circulating levels of acylated ghrelin,
and peptide YY in healthy males. Am J
Physiol Regul Integ Comp Physiol 2009; 296:
R29-R35.

44 Barter P, Gotto AM, LaRosa JC, et al. HDL
cholesterol, wvery low levels of LDL
cholesterol, and cardiovascular events. N Engl
J Med 2007; 357: 1301-1310.

45.Eckel RH, Grundy SM, Zimmet PZ. The
metabolic syndrome. Lancet 2005; 365:
1415-1428.

46.Layman DK, Evans E, Baum JI, et al. Dietary
protein and exercise have additive effects on
body composition during weight loss in adult
women. J Nutr 2005; 135: 1903-1910.

47.Doelle GC. The clinical picture of metabolic

syndrome. An update on this complex of
conditions and risk factors. Postgrad Med
2004; 116: 30-32, 35-38.

48.Bryner RW, Ullrich IH, Sauers J, et al.
Effects of resistance vs. aerobic training
combined with an 800 calorie liquid diet on
lean body mass and resting metabolic rate. J
Am Coll Nutr 1999; 18: 115-121.

49.Lavie CJ, Thomas RJ, Squires RW, et al.
Exercise training and cardiac rehabilitation
in primary and secondary prevention of
coronary heart disease. Mayo Clinic Proc
2009; 84: 373-383.

50.wWing RR, Hill JO. Successful weight loss
maintenance. Annu Rev nutr 2001; 21: 323-341.

51.Church TS, Martin CK, Thompson AM, et al.
Changes in weight, waist circumference and
compensatory responses with different doses
of exercise among sedentary, overweight
postmenopausal women. PloS one 2009; 4:
e4515.

52.Shaw K, Gennat H, O’Rourke P, et al.
Exercise for overweight or obesity. Cochrane
Database Syst Rev 2006; 4: CD003817.

53.Wu T, Gao X, Chen M, et al. Long-term
effectiveness of diet-plus-exercise
interventions vs. diet-only interventions for
weight loss: a meta-analysis. Obes Rev 2009;
10: 313-323.

54.Boutcher S. High-intensity intermittent
exercise and fat loss. J Obes 2011;
2011:868305.

55.Trapp E, Chisholm DJ, Freund J, et al. The
effects of high-intensity intermittent exercise
training on fat loss and fasting insulin levels of
young women. Int J Obes (Lond) 2008; 32:
684-691.

56.Leon AS, Sanchez OA. Response of blood
lipids to exercise training alone or combined
with dietary intervention. Med Sci Sports
Exerc 2001; 33: S502-S515.

57.Boutcher SH. High-intensity intermittent
exercise and fat loss. J Obesity 2010; 2011.

58.Gaitanos GC, Williams C, Boobis LH, et al.
Human muscle metabolism during intermittent
maximal exercise. J Appl Physiol 1993; 75:
712-719.

59.Trapp EG, Chisholm DJ, Boutcher SH.
Metabolic response of trained and untrained
women during high-intensity intermittent cycle
exercise. Am J Physiol Regul Integr Comp
Physiol 2007; 293: R2370-R2375.

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1395.01.004
https://ismj.bpums.ac.ir/article-1-770-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.7508/ismj.1395.01.004 ]

ISMJ 2016; 19(1): 37-47

Original Article

Effect of 8 weeks sprint interval training on serum levels
of Adiponectin and insulin in overweight children

AR. Kazemi I, M. Rahmati *°, F. Eskandari 3, S.J. Taherabadi °

! Department of Physical education and sport science, Faculty of literature and Humanities, Vali-E-Asr University of
Rafsanjan, Rafsanjan, Iran

2 Department of Physical education and sport science, Faculty of literature and Humanities, Lorestan University,
Khoramabad, Iran

% Department of exercise Physiology, Faculty of literature and Humanities, Islamic Azad University, Kerman, Iran

(Received 25 Nov, 2014 Accepted 25 Feb, 2015)

Abstract
Background: Scientific studies demonstrated that decreased blood Adiponectin level is associated with
insulin resistance in obesity. Also it is well documented that exercise training exerts beneficial effects on
obesity but there is few study regarding beneficial effects of sprint Interval training (SIT) on childhood
obesity. This study was intended to investigate the effect of SIT on serum levels of Adiponectin and insulin in
overweight children.
Material and Methods: In this study thirty-two obese boy (BMI=27) were randomly assigned to sprint
Interval Training (SIT) (N=16) and control group(C) (N=16). Training protocol consisted of 30s and 90s all-
out running that performed 3 sessions per week for 8 weeks. Blood samples were measured by ELISA
analysis. Data were analyzed using Independent sample t-test.
Results: 8 weeks SIT increase serum levels of Adiponectin (P=0.028) and decrease insulin level (P=0.00).
This change was directly related to decrease in values of BMI (P=0.01), total cholesterol (P=0.00) and body
weight (P=0.02), but significant change in serum levels of HDL (P=0.50), LDL (P=0.17) and TG (P=0.60)
wasn’t observed.
Conclusion: These findings suggest that SIT may ameliorate the metabolic abnormalities associated with
obesity in children probably through elevation of serum Adiponectin level.
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