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Abstract

Background: Regular exercise has been shown to improve diabetes-related biological markers. However, for
some groups, exercises that require weight bearing are difficult. Therefore, the purpose of the present study
was to compare the effect of eight weeks of aerobic aquatic and land exercise training on leptin, resistin, and
insulin resistance in obese women.

Materials and Methods: In the present randomized clinical trial, 30 obese women were randomly assigned
to aquatic exercise, land exercise, and control groups (n=10) and 24 hours before and 48 hours after the
intervention, blood samples were collected and glucose, insulin, leptin, resistin, and insulin resistance levels
were measured. For statistical analysis, mixed analysis of variance was used.

Results: The results showed that eight weeks of aerobic aquatic or land exercise training resulted in significant
decrease in insulin (P = 0.003), glucose (P = 0.001), insulin resistance (P = 0.001), and leptin (P = 0.001)
in obese women, but not in resistin. Weight, BMI, and fat percentage of participants significantly decreased
in training groups (P = 0.001). There was no significant difference between the two types of exercises.
Conclusion: The aquatic exercises appear to have the same effects as land exercises in reducing leptin
and insulin resistance in obese women. Therefore, people who do not tolerate weight bearing during land
exercises due to joint injuries or recommendations from orthopedic practitioners can benefit from aquatic
exercises to improve diabetes-related indices.

Keywords: Obesity, Exercise training, Insulin Resistance; Resistin, Leptin

\_ J

* Corosponding author:Bahram Abedi
E-mail: abedi@iaumahallat.ac.ir

Research in Medicine 2019; Vol.43; No.2; 83-89

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-17 ]



https://pejouhesh.sbmu.ac.ir/article-1-1948-fa.html

AEAT S ATIA LT oA i£F

h,ooag ot A N Y ;
u(’.,:(dt/yd’/,«'&u:J”{N/)’pﬁbj’{:a)/b f,/?f.zw

Cuoglilo § ot 3 e 30 (S b O 43 (65192 (1 pod B Culd pil
@l oUj 15 oW gusl &
TR T s M gle @l N lS ) Ao

Ayl oMo ¢ oMl 3151 681> «oMoro dlg ¢ S8 Sy 05,5 =)

ul){‘ oDy cL;oMml .}I)I oKl Dy J.>|9 (o Sy 05; -y

WAYAY/ ¥ sdllis 3yl gyl

WAY/ AT alin 8Ly ol

(

NS>

B mes S S @ p Mo b o Cd & iy gy G\ S8 3 guky e R T P Aadg aylw
8 iy (D e p (S 5 Il s Sign (ppes i S 30 anlie Dl g ) Ba ) ol e JlsBs s By Yo 4 30 oS
g Blor Db) 5 g & sl

Vos 8 A S 5 s s (S 53 (s aes § 53 B30 yba Bl 3 Y (B3 A S e ) 53 (g, 9 Dlge
S T 3 6ol e Lo pel 3 0 0w IS 3 dn Celb TN 5 1B Lol X L A PRIV FERVIR e & S Y
szl el iy Mos 6 W) Bgedl 5l Wmesls Moo (65 5 i (6,8 ol ) i) g Con e 5 sy e <o)

S (P= [ N) gt & Caglie (P [00)) S 98 (P [ 08) o) Jskas S ) Sttis 5 53 o o0 stin Sk oS 31 Ol b HEPVELN
Cres S 55 g skmn ygba &S S 5 o Aoys s BMI s pimean 556 3o iy 53 @ 8kan 1035 W di e Bl 305 (P41
A el Ss 5 Ol ;ﬁ}&t,zj;;ﬁé)\;\;m@j\.&.(P=~I~~\)¢é\.:_&h\§ s

S 1S B Blor 0 (i) 4 Caaslie 5 d S ey 531y (S 53 Slagn 38 Slen ST 53 la s a8 e e oy 36 S AT
S5 G M g o )y (S 5 Slacn o 08 s i et (64 5 laaiin 4o b duaie Sad W5 4 63\ 3

\

g o s Tolss & s G e\l 5 S

O ey e 4 i g e ¢ Bl 1 glS ET5g

J

Ot 1 (56 JouS 9258 el b oo Jl sloalgls &y Blate (ysins)
35 el (23 29290 Slopelian b (i) 4 o sge 4 &5 col
Ol o S 5 505 it 53 ST )b 1 ity ol g0
1) O] &2 atanly 3515 JUal ety Gl 290 (s lSly T s
Cuaglio 298 g0 prie Algud] Cuoglie Sl 4 Cuolas 2 g dm3 e S
2bul gl (rb JB1 4 ol Colus o8y (5l 4D ) lgud] 4
Slodesl S GBI g oo uelS (65 s ciounelS sl crge 9 29500
gl & Cunglio Cundg oS Csl (pl gy Slitel (gmwg ysbo 298 o0 33l o
Clad 8y Camd 153 Coles 2 g 0ad Gl (catdguil e dbul con
8y Bl cnlple (Al 2y b 9 3915 Jaos IS Ly (sl sk
S ol 4 g 01d SIS pudplio g olgu] Joo > IS s ()
P eSS laadlas (V)8 oo Joo (b g sl 4 Canglis 0w Ly

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-17 ]

Research in Medicine 2019; Vol.43; No.2; 83-89

VRN
J922 48 sk 4l oud plaie Sy culleb ial cge (S5 S s
O 3 (5 Slawa (Sl 355 5 g Sl L ki glaclen S
b ol pbol pas oS canl osds ools LS (V)agdb g0 odmliie 35 ol
Vb kst b g JU (S5 S g 03l Gl (Sl 4 Mol jlad s
g5 e g L] 5 Bl (V) ol dgu] 4 Canglia L35 Ll
ki by Sglio pyvis ¢ S~ o)l 4 Ml Jlois!
Ay 4 2 S8l (0 V)i Gl edguilien g (odrbund (0>
5 hoscS g palal )3 LS gl @l b & WS e oo ry0sp 03 S
ety 5 0 Jed 3 oSsedl (Flaen S (Sijgdnsd sl
I @l paizen () 1S oo ) Okl g 55l Pl 3 oge 18
(V)33 age G285 culgudl 4 Cunglio Syl 13 oS 9] e 5 5 155 )b

ule pligs 1] gume BN 53
abedi@iaumahallat.ac.ir- :Sag 2SI Sy



https://pejouhesh.sbmu.ac.ir/article-1-1948-fa.html

O 5 sle plyps / AD

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-17 ]

el e A AT A (\TIA (T (6T 38

[

oo 92y Solom Vb (98l & Mol il ((231d 9 ()0 WS (o
oo & oje S MBT 5 boglony plo & Mol S Wigy pbsl «glS
lag)ls (B2 Bypao (C 9 B Culin ol pbai) Wgd oo 48 0 (02 glis)]
ol glmodisl 58] A yiti] (gl sloodiiS |8 ¢y el il
PS5 Oigrl g )0)has (e SeuS gl slag)ls (silgud
2 Wged po> Cawl S5 4 p3Y gy alBIS olo b g Lbjyg plaie Culed
5 s T S o 4 25 i o

oo g bl oo | IS 15 g sy 23 s
09,5 3145 Jo 3 bl oy slayed sl 4 gl e )3 ysel
4ligy 9 Jyore Sl plosl & ¢y Collad plol gy 45 s ]S
o ytageg il slags pSojlul (obiyg Cullad g9, 1S3 Gg) dw Al 295
(Bl 2)lse 2 4) b dgeil jlupRen b Kyl a8 pll Sujglsejid 5
ol ilS el s 1y ke sl i ) Aty peiie (6 5 Jlais)
039 8 e i aidgajl (oges (Sl hg (Ol e g9y I S wiin S
WM lae £95d 3l U colus VY g ad (65503101 Sy 005 sl g
2 b pbol aiin cuia Sde a4 OMlae s L5 4B S gl okl
CS S Gt SRS 095 5 ilgp Slacn el 4 (e 0g) iin Cuia
J92 93 By (3le (S5 5 0p0jg) ) plsl 4 plite (239 cllab
oy il g WD pl e (oS aiged 3 GBS ES S g yed (UL
oo iged o (ly b 48)S Jgb diged LSl el WV Cumidg )3 095
Jam g g5 08 dlone (gudl @ Cunglio g ptny (ot cndgudl SIS
JHS 8 5 pSojlulal 3l S o395 (ald g (g s 1S5 Sg) 53 g lacw e
YF i dalol ol 1 ads JpS (ly g 098 po el a4l 58
s ool azel

Sl o £ B0y i b s dw (gldiin g itn Culd Dde 4y ged
s Slpl gloj 3 oM g by b oped b b Jloel il olys
65 9352 Sy 09,5 93 12 (gl oo 9 S a3 Sl (glgm 0y 0D S
aidy Ve Ll o g Of ) cilgn cullsd (0,8 p )5 aids Ve ol IS asby
sl S L agefl b & 2 Gl 4 aped SSSgn g 0205
S L3I Juol cole) b 5 o yed e g (g2 p05 Clune 9 b 5 el e
YO & pod diad dus )d 9 £+ Jol din dw keyd &S (claseS 4wl Liljal
B Lol ool b o yo il day oy ped Gl wgMe 4.8l ili8l dads
cls 3515 53y ) ) S ol 0205 €3 ) e 5
e b s (99)S gy olul o) B bps aoy> 04-V0
555 i o o iy s sletgin Ul oo 33 ) acin Job 13 3
ool 1y 520 V0 Jsb 4 (g5l by g cawd glaalize 5l odlaiwl b Cuws ya
iy ol €53 6 5 35 o 3 3 3 S o i 03 5 0%
59y05 09,5 13 3,8l Dy 0l 4B S (a5 )3 algl Curdg 4 B L ps cuiSL
DAL L o VFAD- dids ads YF Jobo )3 gga20 ,0 L

b 485 098w Llaidge]] o Cuns (Slol) e a9 3l G Wised
A w5y, K3EDTR (g9l Joyiul sladlgd 315 ond (6yglaes (clodiges
slod ) didd W U g 9 <85 )18 o 099 EDTR g ay)ls sladly)
2 590 YO e L addd Vo Gde & Souty yilo bawg e WSle (SU Lo
ol 338 Oyeo dy S5 ladsed (oled i 1 lewdly I p s (RPM)dads
oalil aBiolejl ioxiw loj 3 g ©8)S 15 5,5 ile 4 )3 =Y+ clod )
Pl (s by 53 liage 31 K0 50 S corSiges oo (s i
wepasee oloj g ol 3 |y cld daanls (ol (G350l 2 popen A5
o Gy laands (los sl gloj cnl o Sl plesT g g9y 295 4
Y ‘JLMAS)

e o090 5 )3 () 0F Ol G814 sl 03> (LS (gt b el
lS Wil S5 e «0) ol 86 sla g )3 9 00 (gl @ Cunglis
e o gl (23 U ye > 5 303k ) g ol b
ot 5890 bl S lsis 42 ol 515 (e 4 09800 48 )3 gl Jas
sl & dizpn M),V e ond 03 b gl 4 Cunglis 5 (Sl o
s |y ilbee golis lnadllas 3y g s J3) 53 o (ol )3 (Sl S
3)Sdes g e ool Conw SN Cld &S Canl 0l 02l i (YY) ool
(\W)sdiee oty

ke (g 8Ll 4Bl b (Sl shS NV igep9m oS i) S0 59 ]
als 9 ATP Mg (ials ((Bpae (o JI (Rl Joli (Lol Jos aw cunl
eSS cob (gl 0955k adls | sy lgis 4 yaeyen ol oyl 1 Ll
Jed J) bringg jie 0w 3 S0 L g WS Jas 02 ple
oS> Fusl dgdion bl (Al oo (sl GBI Jale) ¥ dtg)gs
rrie o8 Mg e 5 (3 S8l e (il @ ppe i) 4 S50 (s
Ol i slaaidl (VW)gdoe e 3l 3131 53 S gile cl 45 3980
0355 4S5 o (a2 035 (Sl Ol Wile e RS LI L () oS and s
9 gl Cooglio b (pid puins bl baddllas 3y .(V0) ! badye oy
Sogb oS GBI )Y g (b (hlew 3 g 4 sl S5 clale
olyos Wil 3555 g (cdgul Ceoglio I3l b 3 i slaw il &
Slduog ohsd culio sl )Saly sl (4l (oaxie slaadlas (VF)cwl
P Seetu gl @laS 5 ¥ g b S8 g 6 pKin Gl (B0
Pl 53 ot oo oy 4V £95 b 9 (Bl o 3 Fhe sl st
@ Ul o gilep el asby G A Canl ot 03l LS (W)l od
)95 e 3l 3131 3 (B e (5T Sl Gl L olyen pid ialS
(W

@obj g gl 4 Cunglie g (Sl 53 (89 whate Slacnyed U (gl
4 By sedld 16 0l (gl ledbl Jb ool b el 00
) 5 gl 4 Croglio 048 ) lan (sl ) g3l o Slays Salilie Sy lie
2 By 3 aipej 3 Wy ol Gripen 215 0529 ,S0sSe b lag]
5275 0,3 Al Sgamo (Bl g Coby 4y atly laadls Sy o
o2 (g Oliayed jl odliil &) wieddMe slaog 5L (hlew (S culld g5
Jm .)I).él O?.I 37 salasMe ‘O?-‘ » og)‘& 2 339 (§dAx dlm\.yo?}'
hato b3 b cubs 35S 5 g3 (2 o3l lag)ls 5l plojen oaliz
Oeied 29 )5 a5 0 b ob g slaeds g 0y Jeod (b
o9 & 00D Ll (355 £ I SlapuadlSn () Jl sl & lagdoS
oy pols adllas Bun oyl plo Aiid 394500 il 0l pbsl U5 05,8 4o
Oty i) ol (SS9 0T 50 (Gilgn (03 093 Sy 5 dunglie
292 Gl 0B 5 (gl 42 Canglie

By, 9 2190

el 5l any o sl Bl 05 ¥e 59 2 (Bl Wl 2lejl) S adllae ]
45 0b il p> S pb bgly 55 10 2l ¢ Slye bl g (oges (50
R PSS T bply Ga oo (el b o yied 3 331 51,8 T ol
S 3l g Bl ingy adllas @ 39)5 Lulyd sy oS YL 5 @pe e
auls 4 5 (IVAVYYEIRSSRLREC 35 L) jingj 5 36! diseS 550
ogddy (s N3)S CS 0 S lagydyy 9 Sl b Ll (g adlae
ol Sl GBS eS8 5l S e S psba) ol (Bl panass (5
P (o5 09)5 A p3 (5392 )ly95 2 Wog)S j1 oy 3 (58,5 )18 sl il
aolllas & 39)9 sloslono (V= Jgu) 5 ol J S 9 O 5 iy (St
OSue (go)d Byae & yubly 5l plaiel (Sael glaoyed il : Jolis
it (ob))9 Slaculld 3 (9,5 €815 wiljy) slaculld Codgioma b ol jon
lajles 292 (U5 oMo dsliin y bl 2 (0o slasslow 9355 32 395 9
Gyao 9o 4 b atasd s o JSI Gyumo dis ol adllas 5l g5

4/. by b
SirJ



https://pejouhesh.sbmu.ac.ir/article-1-1948-fa.html

INg /L,;J)J&Llu'!)sd)lgdwmw)ﬁb

ool el dian Cula a8 3l LS 30 (VIA) lode dioj o 5o (VA
el BSp s b (Vpedie 3l o g & ol Joljél el
7ol 35 gl b (Vo IY) gl 9 (g 5 (V4)7) olSan 5 sl alox ]
(YY 7))35: guvonls

I e gl Clale (ialS g 02 8L il Bk Sl lap nyes S5
Horked crge S5 () 48 39 0 LBl Gga)9m 4 el Sl w23l 5)
@ Jorud 5 o dl (b Jhie (gildlil g 0ad 055 sl pelS 5
0yd sl o Jsbo JBb 4 515 3959 ol 2 ogde 29 0 53 (35
Gl 3 il nped A o) e ) (YT Vb Rl o
OspelienT Gl g (ko (19> TG geod (2ol ((dgudl 4l 3 Slae
(YO)cwwl ol asuie Gy (sl

<3y » (GLUTA)S o JBb (g Jo (ljdl ol 5l ()9 el
Sl dhae g9 5l S5ty unl gl 5l Jits o LlgS sl
25 NS o 3L 1y gl &) Gl sy ol 4 g amd e (il
ahae (Bge (LA > 4y lgundl 4y Canglie (Do (Vs 50l (gielit]
YV VF)aiSu o dgste Sl dhae 0357 5 SolS Ol 1381

Ol S0 el ol 5 Ol )3 (a5 dus) (0 5 & 3l gy 0
o1 i 5 SIS (e 3 i d ax 3 5 0ad (6) )3 S5 e glie
S5 w3l o52g S &) 508 55535508 5 o 5 B oS bl
aoly loj Gde g b Cunl Saw &S S g5 o cplpls canl (jblawd
Ozt Cusl 005 355eSulS a8 0 ol s Sl sl b G
sl a1y b iLSis )3 o ped e Wl oo T Ssbiuslgyaun BT 5y
(Sl eMae 4 S5 el w5 pausl 3 Slas dgu0 (YA) 135
P o ok dge S S Mg b aspe slaggeyge i ials
I b Syl ot 22 b Cundg b g (Sl OMas
(YA)WI S padglio @lats 2 OT 53 (ob 9 slocy o3

Cel (s g ol 3 s atin Cudn o5 b gl gl glaadl
Mlins 35 Wog ) p Oglds g 3980 Gl (U ) gl Jlias (alS
bl e sl o o gk Jbline s Sl 35 ) 09
glhn 5 (V00) Ol 5 iwad 5 (V10) oS 5 (oS ol
(V=T aslial o 53,5 5155 |y oyt gl i8S 48 (V15) ol
e g 4 sloatily b yols 5aios ) o] Cund 4 ol &5 ype
S 05 IS ohlen 5 ptead & gyebo 4 ()3l Slgsren (V10)
Ve osd gshe 3 )blias S 4 (S plate slagnpes 3 (05 €Sy
Ol g 4 (lie 13 ()29 o i J S 09)5 &) G 035" (12 p05 250

el JI Sl 9, Lg (S 5 ool floslitially oy 02403
Gob il 38 Bpae ST iSlis i (6,8 ojlul (INBODY 0.3, Korea)
5 5 o1 ) 5 o 5 ol 51 il g
$xS0jl8l Bguw youiS” il Mercodia cuS” jl ookl b 1Y gy & oy
(Ray Bio Human Elisa Kit) 15, Y1 cuS” jl eslatwl b o 15Y1 g, b cpitas §y .05
S o9 )y (PSS o) 35 95 b g S0l Ray Bio Tech <8 b el
U9y 4 Cdgud] ol Cawd 4 Wbyl 988 c s elitech <8y o 3l oolazal L
)9S Sle Monoband &S i S yioy J5'9,Se oS 51 odlazal b g 13,Y]
9 gl g 3568 cdale I onlitol b pgus! 4 Canglie ol Cowd 4 55 0]
05 dgusls HOMA-IR Jge 5

mU/L = HOMA-IR ;yJsusl clalex mg/dl 65 clale + YY/0

51 oslizl b s o 5 Sy ol ] ol s ay glaodls o glys
oy oliizal ol s 5 L s 35 Cinogi s Byl g Sk
3 oslisal b b jg5 Sl b Soyielly g3 5l bl ogeil omess
S8y S s sly) 29 0905l 5 Boianl = By )SelsS g0l
hr el 208 oy (iomi y90 Jhiwe yiite zsbaw plod 53 bl
S50 Olej 9 22 9 Oig 09)5 dw 3 o jiie sy () g olis
09 0om 4Bl Guily)ly il )T gl 31 dogeil g 9 0903l i)
2lr g )oliae aw b o3litl (Glo] 93 9 09)5 au) VY )b 4 3 (29,5
T 5l 31 03lital b coylal liloma plas 3 b5 5 5 P<0.05 |
A plol ¥ aus SPSS

:bnassly

2 Gl sl b exaslss (Son (S yags ] clapadls @l
Jgiz) (P=ele)) Logy BUSCS,d BML g (o o) iy phals
sl 4 (S g Ol g el dian Cutd oS b LS s uises ()
(P=-/- 1) isdgus] & Cunglia (P=/+ 1) Sol5 (P=+/++¥) gl ol
bl sy 3 bline i bl 48 ot gl (5 ) (P=+/+ V) ot
O 6ohlixe gl o odmlite HBT o)l 43 Cpiman (Y Jgdn) (+<P/+0)3,S5
(<Pl 0) a5 oaalie (s g I > (pyed g4 9

o

09 Ml il a4 (Sis g Ol 3 opjed dthn cuin a5 o ol mls
Coglie ¢S5lS gl (izned 9 (1 Jgz) QSIS S W BMI g (02 20>
Al oty 3 obline juess Lol Wbt 3o (U5 3 et 9 g
St g Ol e g9 90 o g )bline gl ol L (Y i),
A5 edaline

aolllas (sloog)S )3 005 (503l (S yiegys il sl S Vs

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-07-17 ]

- VS IA £ ANIY - VOAIY £ V/Y - NSZAERZA (cm)as

Y5 £ V¥ YA/ £ Y/A VY5 £ V)V s YY/A £ §/3 Y¥/D + V5 YO £ V/0 (Kg)orss
YA/E £ [V YeIAE LIV YA/Y £ -V \WAERIAG \RIERIA AR ERIA BMI(Kg/m?)
TY/A £ VA YE/A £ Y/ AR Yo/0 = Y/Y AATAER7A) Y/ £ VIV (%) oy Aoy

231> 5 (39 39S sl hialles 53 plate sy (slagype3 )BT (g
oo @l a3l (5 loline jobo 4y alblia Jl & plowdly (it Zolaw
(3B) 9 e odd pwyp Curen jd Cold s & L (ABLS ! (YY)l
Lo g3l Cumdy ol oo Soe g o () glite (503 (sl JSSg 2
08 3 T oiStmg ol ) (B oSl (63,55 e 9 03,5 )
g iz (5,500 38lae adllas 0T dipoj pad ;0 dbl Wilod)S wyp )
el cuw (gilad e dtin Cuda &S b ol jo (VY oKk

(P<0/03 ) (s, oline prlawt

(gl 4 Caglie ials 3 osds dbul ()8l 5 S clad b oalaly

Gy ol guned 5855 pl @l b &S Cunl osds plonil (gl (sl aios
ly s e Sl 53 (VOY) gile g odljjlac o (VoOV) e g 5 Jlto

P95 G5 (g 4 Cunin (315 5 ] 55l5 i nlS

ACATE ATAT T ) —

L s
Foolr


https://pejouhesh.sbmu.ac.ir/article-1-1948-fa.html

O 5 sle plygs / AY

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-17 ]

el e A AT A (\TIA (T (6T 38

[

SIS )3 oyl

Sl 55 opaped

(Sl £ 3 bl Gl o) (Sl £ 3 el 3l )

adllae (glaog)S ) 0ad (S oilul Sulse b slapasls olie Y- oo
s

(0rSleo £ 5kl Bl )

0903 o

090! Ui

09oj o

090l e

09oj o

090l e

VYV EAMYE | OAVEENF V¥ £ A/ /Y £ By NAER VoA £ OlY (mg/dl) ;S oI5
YY/S £ Y)Y ¥o/0 £ Y/5 YV/A £ YA YEIY £ Y0 Y80 £ Y/E YEIY £ Y5 (ng/ml) e
IAERA MNA£13/4 IAERAL YA £ /5 ANy £\ /5 NY¥ £1/0 (ng/ml) ystun
AR AR AR VO/F £ ¥/0 10/0 £ /¥ \0/5 £ Y/A (MU/L) (y) g
VIV £ 0w ALERIA YI¥ £ 5w ¥Io £ <A A RIA FIY £ /A HOMA-IR
(P <0/05 ) s bolino prlame
Sl oo cplply (FR)8L antly (39 dawly & sty (20 )3 2ljw Jldje Bl (fye & dw (S5 Sl 09,5 13 prw (i sk 3 Jblies
laadlas o) oyl 53l 43,5 )15 Lalse ol il cov yils adlas gl (F¥)395 0

2l g b ey 5ol g i 385 (oS Cuol g o
A )k sl o 3 gl g gl

P e Oty o g Slg (el & 29 0ad od (LS 5 iy
el (oBiyy Sloyed iy SRl Cle > Lls g ausls b gl b
S99 b epls (imghs 3 (Jlo cnl LAYV ¥ P os ptan ) jhlins (ialS
(Sizd g ol )3 slacnyed g5 93 30 b o (22 S0y g 039 dine EalS
Oy Syl 9ol g iz 45 Lol 3105 i (g folins S (i)
ol )8 a2y sl LSy ooy o] b (S clapuslSe
sl & Sl > NS o (itan ) G2 i 16Kl Coxy laaidly
oo 3 PSS (236 31 el w3l Ui ) (595 2 (v (Vo9
d9r90 Gy M2 gl & (ame s Bl g8 555 g
Jizo 3l ol 929 cpl by il ) (slomale (laJolo 39l il >
(F¥)el gl Syl JUE (sl e |

9 (BMI) o 0355 (adld ojg pol> Singiy slaall olul p orimen
b oMo (5 clled 3.08L ialS (gybline sk 4 3l (U)o (2 2o
llab 3 015 S ) sl ggw ) 55l Sl Sl > 4 bawgis
b s colpwl clls 0,8 a8 cuwl Sl il i oy Gameliss]
oasude (Biyg Callad 5l g ohrg 0 el S cullad BT (K> (g
bl 5l g oy 4 (8L S ol plgn 1S ) cpl el oas
il jl glodes jiou djedp 5y il Jle dlas I 55y colled
2 S8k Y pdS (5 3o )b jl b b o dnalias jlisjee 0o
buwgio Gud b (byg Culled g oo ol cidl (ilial ol jlude 4 oS
4 08 b ORI g 1S o0 Pl 3y 2 Bl gd Gl i
2l olyis 4 S cdld g pyed 4oM jobo @ g e o Sl glaelae
(FY)cnsl 005 aibpdy (S o 5 3 9 0y S e sl

18 5 4o

aipoj 0 1y S 3 lagnyed BT plon O )3 (slagyyad sy i &
S o3l cplpl A8 oo ol Bl 0B) gusl 4 Canglie 5 i (a8
P (g )lid Jood )l plaasio duog b (hate ol Jds &
d9ee st &1 )3 syl g S Wil i)l |y (Sts > slagsye
g Lo sk Cobd & diualy slo s ls

PSPPIy

5 lors 151y ool 1] oSl _igy Cgleo S e 5yl dallla
S aoknls, gusen ey b 4 (WAY,YYSIRSSRIREC.S)
Wb bl s es b

S35 Jol )3 0ad sl oS jlesas ol 4 (i3 ot Clale ol L
w3 Jge (Splie Gy G5l juS By b & 2 e U
ol by g <l 3 S by il L g aas Sl o S5 ol
olozes Joul L (Y0 1F)gd o fiass (o] clale 2 sla sk bawys
5 55l Spae liEl o) Al (oB))9 Sl ped xS Jole o ke
Sgte sl s Sl b (03 (7 V)l o (02 203 3 ye8 B
Ol e 3 1) Jolho g (Ll (Jsho (5551 )5 35 w2 3 sk ]
Sl ool e (IR Jshe Sl sl (gl a5 3500 (6551
gt sl (1 9 (Sl o7 gl oS ulaii Sy (o359 ol
Pl auim g o U5 (Sgeggn lachle ((Bgw dse (b b olyen
Mo oS 0l ()5S (IS jobo 4y and 8 86 cos ) i clale Wl e
o b ot b)) g 031 (gilgn (Solel b (qwgSine bl Lawdly (i
2 gl (10)cungd (B it JS gl a4y ey ) Ll )b Sged]
5 el Camdy > Ol & il g yad JSSgp 0 gl 4 1LD @l
255 395 o8 Slados i Jlie g & 2l Sy Iogagesl (i
Sl 3 sl ond ol (el (59 b 065 ) 63,8 GBI 1) i g (e
OB o oo Sl a0 plodl 3l (6 (59, o8 (plagaiod it
P sl b (B9 Bjb | o e (il S e oS
predgalio b bye slagygnyon (sloyess sl 4 Comlus S90 <555
ol (b Lolyon (pitd (olajenss () sl olyon 02 5 Sliding S
5 o gobe ) g Ul nlple ol )5 (ol cuenl IS
J931s5 9 aisnis s (e g gl 2o ol & iy slagigegn
oy yed 18U 5l odel Cuvddy gl bl sl s pod 4ol oo g s 1L
BRECEY A S el O] )Ib\.:a.o dlb)ﬁi? o.\;za)dblj ‘u.u.J clale » 65‘9"
4 Slgiee oS sl (f olyom 4y (o (3o 1o g0y Ayl g5 il
2651 36 jy als elpen 4 (oM g L)) )3 w23 LD (e

D9d g (i (2 Sl p lagn el g5 (]
Wog,S" (1) (g)loline e pole (il 3 (tny (Sl e S0 g
4 et 9 0fSSgmal Capme ol 3l G 5 g LS (Ubing A s
b (gl Cunglin (alS g (dgusl Joe (Rl 53 S5 (sl 98B e
50 ausS) g laugio 13 (02 Sk p oMe iy Jlocul b losd
Py oy 0F ol Gl S glitn ST sl Jsks culpls 25800 355
ad b plais (S Clld oy (TA TV )ad ol (5559 Sy 4 Gl
039 5 395 9 (2P ) 2l &0l L5 3lo 33l iy (it ) o Lawgite
515 5o i 5y o8 ol 00 clsie e i e 295 b

< .

L}/‘%/’ }2



https://pejouhesh.sbmu.ac.ir/article-1-1948-fa.html

M o 3 (S8 L Ol il el i Cutin 36

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-07-17 ]

e
1. Styne DM. Childhood and adolescent obesity. Prevalence and
significance. Pediatric clinics of North America. 2001;48(4):823-54,
Vil.

2. Nieto-Vazquez I, Fernandez-Veledo S, Kramer DK, Vila-
Bedmar R, Garcia-Guerra L, Lorenzo M. Insulin resistance associated to
obesity: the link TNF-alpha. Archives of physiology and biochemistry.
2008;114(3):183-94.

3. Garcia-Hermoso A, Ceballos-Ceballos RJ, Poblete-Aro
CE, Hackney AC, Mota J, Ramirez-Velez R. Exercise, adipokines
and pediatric obesity: a meta-analysis of randomized controlled trials.
International journal of obesity. 2017;41(4):475-82.

4. Assarzade Nouchabadi M, Abedi B. Effects of combination
training on insulin resistance index and some inflammatory markers in
inactive men. The Horizon of Medical Sciences 2012; 18(3): 95-105.

5. Jung UJ, Choi MS. Obesity and its metabolic complications:
therole of adipokines and the relationship between obesity, inflammation,
insulin resistance, dyslipidemia and nonalcoholic fatty liver disease.
International journal of molecular sciences. 2014;15(4):6184-223.

6. Coelho M, Oliveira T, Fernandes R. Biochemistry of
adipose tissue: an endocrine organ. Archives of medical science : AMS.
2013;9(2):191-200.

7. Rabe K, Lehrke M, Parhofer KG, Broedl UC. Adipokines
and insulin resistance. Molecular medicine. 2008;14(11-12):741-51.

8. Codoner-Franch P, Alonso-Iglesias E. Resistin: insulin
resistance to malignancy. Clinica chimica acta. 2015;438:46-54.

9. Nieva-Vazquez A, Perez-Fuentes R, Torres-Rasgado E,
Lopez-Lopez JG, Romero JR. Serum resistin levels are associated with
adiposity and insulin sensitivity in obese Hispanic subjects. Metabolic
syndrome and related disorders. 2014;12(2):143-8.

10. Banerjee RR, Rangwala SM, Shapiro JS, Rich AS, Rhoades
B, Qi Y, et al. Regulation of fasted blood glucose by resistin. Science.
2004;303(5661):1195-8.

11. Steppan CM, Bailey ST, Bhat S, Brown EJ, Banerjee RR,
Wright CM, et al. The hormone resistin links obesity to diabetes.
Nature. 2001;409(6818):307-12.

12 Lee JH, Chan JL, Yiannakouris N, Kontogianni M, Estrada
E, Seip R, et al. Circulating resistin levels are not associated with
obesity or insulin resistance in humans and are not regulated by fasting
or leptin administration: cross-sectional and interventional studies in
normal, insulin-resistant, and diabetic subjects. The Journal of clinical
endocrinology and metabolism. 2003;88(10):4848-56.

13. Jones TE, Basilio JL, Brophy PM, McCammon MR, Hickner
RC. Long-term exercise training in overweight adolescents improves
plasma peptide YY and resistin. Obesity. 2009;17(6):1189-95.

14. Cui H, Lépez M, Rahmouni K. The cellular and molecular
bases of leptin and ghrelin resistance in obesity. Nature Reviews
Endocrinology. 2017;13(6):338.

15. Unal M, Unal DO, Salman F, Baltaci AK, Mogulkoc R. The
relation between serum leptin levels and max VO2 in male patients

with type I diabetes and healthy sedentary males. Endocrine research.

2004;30(3):491-8.

16. Rudzka-Kocjan A, Szarras-Czapnik M, B J, Ginalska-
Malinowska M. [Estimation of the correlation of insulin resistance and
selected adipocytokines in children with simple obesity--preliminary
study]. Endokrynologia, diabetologia i choroby przemiany materii
wieku rozwojowego : organ Polskiego Towarzystwa Endokrynologow
Dzieciecych. 2006;12(3):211-5.

17. Kondo T, Kobayashi I, Murakami M. Effect of exercise on
circulating adipokine levels in obese young women. Endocrine journal.
2006;53(2):189-95.

18. Meredith-Jones K, Waters D, Legge M, Jones L. Upright
water-based exercise to improve cardiovascular and metabolic
health: a qualitative review. Complementary therapies in medicine.
2011;19(2):93-103.

19. Yu N, Ruan Y, Gao X, Sun J. Systematic review and meta-
analysis of randomized, controlled trials on the effect of exercise on
serum leptin and adiponectin in overweight and obese individuals.
Hormone and Metabolic Research. 2017;49(03):164-73.

20. Gholaman M. Effect of Eight Weeks’ Endurance Training
along with Fenugreek Ingestion on Lipid Profile, Body Composition,
Insulin Resistance and VO2max in Obese Women’s with Type2
Diabetes. Journal of Medicinal Plants. 2018;1(65):83-92.

21. Way KL, Hackett DA, Baker MK, Johnson NA. The effect
of regular exercise on insulin sensitivity in type 2 diabetes mellitus: a
systematic review and meta-analysis. Diabetes & metabolism journal.
2016;40(4):253-71.

22.Jeon J-Y, Han J, Kim H-J, Park MS, Seo DY, Kwak Y-S. The
combined effects of physical exercise training and detraining on
adiponectin in overweight and obese children. Integrative medicine
research. 2013;2(4):145-50.

23. Benatti FBJ, A.H.L. Leptin and endurance exercise:
implications of adiposity and insulin. Rev Bras Med Esporte.
2007;13(4):239-44.

24. Watt MJ, Heigenhauser GJ, Spriet LL. Effects of dynamic
exercise intensity on the activation of hormone-sensitive lipase in
human skeletal muscle. The Journal of physiology. 2003;547(Pt 1):301-
8.

25.Tjonna AE, Lee SJ, Rognmo O, Stolen TO, Bye A, Haram PM, et
al. Aerobic interval training versus continuous moderate exercise as
a treatment for the metabolic syndrome: a pilot study. Circulation.
2008;118(4):346-54.

26. Henriksen EJ. Invited review: Effects of acute exercise and
exercise training on insulin resistance. Journal of applied physiology.
2002;93(2):788-96.

27. Little JP, Gillen JB, Percival ME, Safdar A, Tarnopolsky MA,
Punthakee Z, et al. Low-volume high-intensity interval training reduces
hyperglycemia and increases muscle mitochondrial capacity in patients
with type 2 diabetes. Journal of applied physiology. 2011;111(6):1554-
60.

28. Delevatti RS, Kanitz AC, Alberton CL, Marson EC, Lisboa
SC, Pinho CD, et al. Glucose control can be similarly improved after

aquatic or dry-land aerobic training in patients with type 2 diabetes:

~‘~/. dop b
IAT

ANOATEE DA T T 9 —


https://pejouhesh.sbmu.ac.ir/article-1-1948-fa.html

O 5 sle plyps / AQ

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-17 ]

el e A L AT S TS (Y ol (£ s

[

A randomized clinical trial. Journal of science and medicine in sport.
2016;19(8): 688-93.

29 Hakimi M, Sheikholeslami-Vatani D, Ali-Mohammadi M.
Comparing the effect of 8-week resistance with combined training
(resistance-massage) on leptin serum, lipid profile and body composition
in overweight young male. Sport Psychology. 2015;7:15-32.

30 Pierard M, Conotte S, Tassin A, Boutry S, Uzureau P,
Boudjeltia KZ, et al. Interactions of exercise training and high-fat
diet on adiponectin forms and muscle receptors in mice. Nutrition &
metabolism. 2016;13(1):75.

31. Lichtenstein MB, Andries A, Hansen S, Frystyk J, Stoving
RK. Exercise addiction in men is associated with lower fat-adjusted
leptin levels. Clinical Journal of Sport Medicine. 2015;25(2):138-43.
32. Leite JC, Forte R, de Vito G, Boreham CA, Gibney MJ,
Brennan L, et al. Comparison of the effect of multicomponent and
resistance training programs on metabolic health parameters in the
elderly. Archives of gerontology and geriatrics. 2015;60(3):412-7.

33. Motamedi P, Nikroo H, Hejazi K. The Effects of Eight-
Weeks Aerobic Training on Serum Leptin Levels, Anthropometric
Indices and VO2max in Sedentary Obese Men. Journal of Ergonomics.
2017;5(1):36-42.

34. Hickey MS, Calsbeek DJ. Plasma leptin and exercise: recent
findings. Sports medicine. 2001;31(8):583-9.

35. Hulver MW, Houmard JA. Plasma leptin and exercise: recent
findings. Sports medicine. 2003;33(7):473-82.
36. Devries MC, Hamadeh MJ, Glover AW, Raha S, Samjoo

IA, Tarnopolsky MA. Endurance training without weight loss
lowers systemic, but not muscle, oxidative stress with no effect
on inflammation in lean and obese women. Free radical biology &
medicine. 2008;45(4):503-11.

37.Azuma K, Katsukawa F, Oguchi S, Murata M, Yamazaki H, Shimada
A, et al. Correlation between serum resistin level and adiposity in obese
individuals. Obesity research. 2003;11(8):997-1001.

38. Youn BS, Yu KY, Park HJ, Lee NS, Min SS, Youn MY,
et al. Plasma resistin concentrations measured by enzyme-linked
immunosorbent assay using a newly developed monoclonal antibody
are elevated in individuals with type 2 diabetes mellitus. The Journal of
clinical endocrinology and metabolism. 2004;89(1):150-6.

39. Monzillo LU, Hamdy O, Horton ES, Ledbury S, Mullooly
C, Jarema C, et al. Effect of lifestyle modification on adipokine
levels in obese subjects with insulin resistance. Obesity research.
2003;11(9):1048-54.

40. Giannopoulou I, Fernhall B, Carhart R, Weinstock RS,
Baynard T, Figueroa A, et al. Effects of diet and/or exercise on the
adipocytokine and inflammatory cytokine levels of postmenopausal
women with type 2 diabetes. Metabolism: clinical and experimental.
2005;54(7):866-75.

41. Kelly AS, Steinberger J, Olson TP, Dengel DR. In the
absence of weight loss, exercise training does not improve adipokines
or oxidative stress in overweight children. Metabolism: clinical and
experimental. 2007;56(7):1005-9.

42. Rajala MW, Obici S, Scherer PE, Rossetti L. Adipose-
derived resistin and gut-derived resistin-like molecule-beta selectively
impair insulin action on glucose production. The Journal of clinical
investigation. 2003; 111(2): 225-30.

43. Wong PC, Chia MY, Tsou 1Y, Wansaicheong GK, Tan B,
Wang JC, et al. Effects of a 12-week exercise training programme on
aerobic fitness, body composition, blood lipids and C-reactive protein
in adolescents with obesity. Annals of the Academy of Medicine,
Singapore. 2008;37(4):286-93.



https://pejouhesh.sbmu.ac.ir/article-1-1948-fa.html
http://www.tcpdf.org

