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Abstract

Background and Obijectives: Obesity is one of the main causes of health problems in most countries. Adipose tissue
secretes several proteins known as Adipokines, which have an important role in glucose metabolism system. The aim of this
study was to evaluate the effect of acute endurance exercise on serumlevels of adiponectin levels in elderly overweight
individuals (men).

Materials and Methods: 12 healthy male subjects were <investigated. All subjects performed one session of
endurance exercise including: 30 minutes of cycling at 70-75% of maximum heart rate. Blood samples were taken
before exercise and immediately after exercise inorder to analyzing the serum levels of adiponectin, insulin and glucose.
Data were analyzed using student's t-test and Pearson’s correlation. Statistical significance was set at p<0.05.

Results: There were no significant changes in the-adiponectin levels following exercise (P>0.05). There was also no
significant correlation between adiponectin and insulin resistance index (P>0.05). Glucose and insulin concentration
and insulin resistance index significantly decreased following exercise (P<0.05). Furthermore, we observed a significant
correlation between insulin and insulin resistance index (r=0/996).

Conclusions: Although 30 minutes of ‘cycling significantly altered glucose and insulin concentration and IR, had no
significant effect on adiponectin levels.

Keywords: Endurance Exercise, Adiponectin, Elderly Men, Overweight, Insulin Resistance

*Corresponding author:
E-mail: bashiri.jabbar@gmail.com


mailto:bashiri.jabbar@gmail.com
www.sid.ir

Vo V0 Gilades VWAY Cadigaan ) 9 (998 Y o ylachs Y’faJ343fﬁ3@hJJ_@IwahJ&3éﬁkey&ambé&£@/\\

;u.ub:' 332 dJdi&s

039 48LB! (51,1 wralles (s yo 43 o8 yeu (IS gaaal 7 glacu o loliicad Suallad deula S 5l

L“J°-‘-“"EJ“U‘_)£“J;‘J:‘:‘Jﬂ)‘s"‘A‘\Sg;“)L"“‘d‘_)Tdi‘;‘-“d‘g;‘L“”‘ﬁ\#°£‘:”‘d‘g;‘:‘))‘ﬁﬁdl°\5g_f‘*‘:‘c‘f):°‘5)§Lst‘r"‘JL‘?

E-mail: bashiri.jabbar@gmail.com

AYNYY iotoeds  AY/F/NF el

odasa

. %

il e 035 6l sls ddli O e

oh oS etla ‘pfji,; VEALVAY 055 e sl IWTNAVES/YY 08 (e PY/OVEYOY @) (JL» Lol 5,0 VY Ay gy 9 Wge
A GlS 55 ISy led e S s sl 3 S S0 o ol 53wl S (s nsie s 5 5S ORIV OY
Oyj)'\ oslaal b Laesls .J.Z(al?gl Sl Sl s Ao ¢ |3 gl 0 g3 G0 s S 1l adds Y e 0 adn B QL s Ao 3 Vo= VO
LA ey t/00 L;)\s&uch.ﬂ);SPSS]B Bt rj.?)'\ oslazal b Qyﬁ&@%yofj}uﬁbé

€ﬂ &QﬁbTﬂauﬁwﬁéﬂbw 6%\)}(P>'/'O>M@)J} C,\:jl:dbcwli BL rjw &Qﬁbiﬁ}&ﬁ)) LS)\%;'*‘ Q\ﬁ::ﬁ Lﬁ“:ﬂé‘:ﬂ
o 4 B Sl @ el o sl @ sl alang sl O S Olpa (P>4/00) dis edalie o sl 4 Zuaslie 2l
(r=+/44%) As edalie ) sl 4 o glie Jé}ujwjy‘méj‘JwM)(P='/"'\ SP=v/a N P ) il ials g )ls e

Chle s gls sae D i Esly ‘G;.W)Li @ 6})ﬁvijggfj Cled azds Vo 3 8 4 U5 e il slaasl Ll s (g paSdaain
3ol e Sl e (Sl gmn U 5 odd ol 4y o slie 2l 5 o gl (0 S S

Al 4 Canslie (O35 aBLS] allon 3131 S pnl o ralizal Cled oo ) g aals

31 Bdes o8 Cola 8 40l Gl 5l S5 Kl () AL e
e LSyl Ll O, S LTI
L el cnl 5 b e el Sl b 0T 03 Ol s oSS o]
S N VTS WS P CO P Y POV G PP g ¢
sizel () ol oo S oo ppi 5 Bl 51 S0 S50
OMae 53 g5l gl a8 ausl plaS cd l
35 e o sl Ol St 5 SIS 5555 Rl sl
b LDl sl il a8 Wlesls ol ) lallas L(0)
Cewd Sl oo wcanl LU s sl 4 ceslis s
le:.“. ool Camse KIS o Bl oAl s Lo 3L sl

(F=0) 355 S5 5]
oyt O S 5 53 ol Sl b o Gl S5 )
S 5 0k e e (2a 53 Bles sl S e
3 53 S Dl ge Glelle Lipd e sl S S o

.

doade
33 ok sk u\Jx,«j 3l QSJ Ok g7 Lo u*i‘f’\
5 b S s JIAB s S Al e Ok S
oLz igges (1) 4l e GBI duadls 53 s aly e sl
SOh o des Sl (.Ju ol e pls &S Llosls
— B s len b sdaie Slaolan S sl else
Y ops b Gail (e s (B D 5 S50
o35 5 bl aal o W O Jpds 5 WL oLl
o Sl s A mad 5 04 S o (oSS
oMl Jlazt 5 e el Colim 5 SIS oo 28
Aoz o ol Sl 5 St g gy 00 e Ll estde b
" Ok oS Gl e S oDl o 3L (Y)
Sl S uS o 5 1 aenlSpusl b a glacnSs s AL
TSl (K 8 Bl gogr 5 sbaie (S35 sl Slas
S Sl 5 Cotpe 5o bt e S5 glas Shas


www.sid.ir

A

059 4L (51 s diall (s yo p3 (58 yous (IS 3T 7 glacs s holiied caallad duala s 5l

b b sl Lud Cbsl Eash o OSLE S 4gel
ol 5305 v-Jl*ﬁ S8 @ » phasn o Jd ol il
Sl o gsse3l o 1 Olaabsl (gl il oS
2638 3 e el Sl s (Sag ol 4 by
S el lagols e 5 lags e £l 5l (ot o gt
Solss sy 3 ES,E pogar 3 sl 5l e
S5aS 3l 35 M e oS ol S5 0LLE A5 Jtl
ol s S A s S o5k MKls ass s GO
Szl Gl Sen Cer G S5 sl sl S
Lo dops Dos o bl foe @ Gulos 3 oS IS0
Odsla LIS 5 sl il 5 ouls WBL g8 5 ealind
(S gy 05 Jgo Sl alial L0l 5 oS s 4 4)
Sl ol s s oS0 Lals Kos 3l as Sl
pAAS Y BYO o Sderg atli s L Vefr oy
O3 Jge b 5l esliad b la gosasl BME oS 55 a0 e
Lau.}:j,a)'\ Al dles (J:.a) A5 gdos » r._wuz: (rjfjJ.:S)
5 WAl & o G ot Sl (O] (=L>.¢..:‘ g
G0 i cole o 3305 Osedl 5 4l gas Kbl
Sode il b s a3l Ose3l Slidr b s s 37 e
Ol o (O ,lid U s god Coliad anlls Sl s ads Y
S S 5 (05l Jooms e slid Sl eslinal L) (IS
S o plnil 4y i35 Vs 4y e 353 5 S Lol 5l Jsl
TEose o )8 F o 655 Uk sk 035 LS5 5 (S
VeVO L oagds Yo Sl ay s A 3 (05 S (’; Cgr
S Fr S S 4 B OLS Sl dsp
CIles gl b s b ol wad s s S gesl 51.(18) At
aids 55 e POED (gauwls p5 |y 033 SIS e w55
Sl ealinal b s iz sesl B 0Ly ¢ 53 b dles Lais
S5 el Sl s oD 5 d i 28 5l s 0L,
- 33l 3l e G (sses 5l Ot DL ¢ s
o Ade Sis LA s s Al B S b
O3 3 e lbion Ainas S Usis pesl aask S el
e 4 5ats Sl Lo g5 s go3) 5l (6 Saised 5l day LalS
o (Slads sad pumon LS ft?u.‘ aids yes Yo jo5 gy aads Vo
A8 sl A Gl g allus glaasis Se ys el
3 oSSl o Bl (6,8 o3l gl s (IS
Cat. No. L ol a8 c=l. Biovendor .8
AWARENESS 4, 15V ol KaS | 5 RD195023100
S Sl Gl prman Al el K 6l )5S e
LSt hss b (GOD-PAP) (6 e JE oyl s, 5
A% eslizd (Abbott (Alcyon 300 |5 VUT sl olKews I esbizu
L (HOMA-IR) Jse 5 bl 5 30 o sl & Coaglin sl
PO R [ A C S R JE A PR W
Sl 508555 i Gl S (1Y) s S anuloes F10 UG
ol g bl e Dt G glagatls 00
Ml o glel o pshien Al asls JaulS 5 Lo Jge b

5 A oAl B ) (hde — a5 Fy 0 — A (S
o35 ol 38 o s S he Slagie s Sas ol Cow
0N rr oo5 4 o b oas Cond a8 5 Oy o
s ol 8o BB o 2l 531 L S ol il 5
sl Cole 5 SIS Jom BAS b a3 e
)(J_él))b k;dlibﬁbm\ JLAI?'(M}JLIA .ljj)‘).ﬁsz..’;t{}aw
(’JPJ;‘.‘JG-.'\)JJ?J“-.’OL&’“;S‘ V) das g J%‘P‘ Ll
3 Bor B slaglen il il Glaoley 5 S oS
CJles @ &S Llols Gl Dlags (A) Lles S osLal ol
4 sl 35 Eol (\~)QJ,4.\;L£Q\;U¢JV.A)(°&)>[>
ﬁ S0 d’»‘ B Sl uga.a J:’Zg}:i.hl 9 Jubjfj L):Sjv\d‘
4 Cpnle 35 L LDy J:S\»ﬁ.ﬂ ol AL il
Clled adaly ey 5o O0)) Cdl il 4 Cosle S5
S Lals Ol g\)m}umjw&ﬁgicjupg;,ﬁ
i el BT sy se s DIV 55 3425 (gls e
Ol Sladgl ol Sl ddline S psl oo
w&}ﬁj chlegamb 055 L s o B3 5 s Wl
Oyt 38 oo S5 50 Sliysed S o Ol Ly
oS sls ol OySes 5 Kriketos <= 55 (VY) 5,8 o 13
ol el wis e 4 Dde BS LS5ss p s
2 sl Caaslie Sk b oS spd e Sl o s
SIS s s s 1y B e Sl dey 5SSl
OF) s 5

Caglae yaxtld a8 55 Sl Sen s sa)lS 5 5l
GPh i s Ml S E5ns Sl Gl sl &
el 4 aslie Gatls i 53 2B sl & 350 e
S ) 00) LA wdls 55y b adde S dUs «
6\)\3 o Jbﬁl B L;:u))j &:M.Slx.‘) w‘ LY 47-}: L: LJ.<iJ
ok O S5 s O3 Sl 365 05y LS
wde b e G Lol s (8) S asl
gi‘u@l,”ﬂ J;r.;\jw;swi@@ﬁfum s
035 8Ll Ghls Ldle Ol o 3 o gl & Zuaslie Ll |
Al b

a9y 9l
3PS S b b ppsead LI S gy ol
5 Ll sl G ) (bl amslr Lol day 5 |3 0565
IR0, Ll 5,6 VY &S sy 5,0 el 059 sl glyls
1055 ¢ o Bl WI\VEP/YV 18 (Jl PYPFAEY/ON ) L
YONEVOY i h ey Latle o S5lS VPARVAY

Olse 4 OUbsls o 5l dolas sb 4 (e o S5hS


www.sid.ir

Vo V0 Gilades VWAY Cadigaan ) 9 (998 Y o ylachs YfaJ343fﬁ3@hJJ_@’dlmahA&3éﬁ£e3hambéi£@/\\"

aids Yoo Oy alal gl s ol s Lol G
Lau;;w-i@;rgsx;\;fwéwgtﬁdwj@gg)
Soslte ol oyl Dlido Lok |l 2555 Cllad o
O3y Sslite ol Sae Dplie ol e ol o
o G5 (G Sl Al 0 |l 5555 (S5, 5 b gnsesl
QL g Jamurtas 5 O, 5 Brouns ass zb b asl
L otios Sl w3 0 S8 chle el &S
Sl ys dul s s (Ye-Y4) 5 Slsen s S 518
= SM) sph e dhiud il s SIS ohlas Ly
et Das O O Ol Al pl S (OlinS
ipr Grmmen 3l (S (Sn Sl Cd b 5 (S
S Gl e ks il JHb 4 S8
s Sdled s el e s Ll Sl (65, 0 (GLUTA)
534S Ao I SIS Gla U Olsen oa 5 O 0L o
Sladshe 55 4 05 5l S8 JUsl il el ams
4§ Sl u,<,u lArM.:JKA O‘i‘ ‘[)i‘ﬂtf YY) 34 J:M
E7 S0 2 G BT Sl ey o SIS A oS
b G'M)ks

Q)GA}&}@‘C}LSQJ;QML:AFBM)J
R (Sls gme ssb 4 el Cled s > sl 4
5 Magkos 5 Ol,Kea 5 ESSig slaasl L zb ool b
Tole 5 sl Caslis a5 S ol Jlpan O
(Y=TY) 835 8 od5ns e a0 sy o 1y o g
Sl L o WS i)lE addS Sl 5l g
Ais 25 1) (el 4 uaglie LIS e VW AS L 25
S Ul esls ol Sladles 31 Ks S &S J 55 (YY)
3 S Slomar S b b Wl5 o ) sl @ aglie sl
b o s 318 e G 53 (YODRL 35 el
ol Gl Cage bugie Sl b Gl S 0505
g Sl FA L i () 6 3 500 O JS sl 40 sl
Ol wsdS Slads (YY) spd e b= a5y ks
lea..d oIl e ae ns b el I s oS ool
Rl oemmen (V7)) 35000 Slee G gl 35 QDS
Clea G S s odsedl Al &S syl sy e
S Gpan Bb s 8L SIS B s ks e
2 i O S8 5008 ssden |y IBlas by O
aslie Sl Jlozl Je S1LV) 5,8 oS3 she ot
5 sl @ v._;\jda ool il cla 1y sl
53 GLUTA Olpe Jiulsil wile o odsudl 31 Jie (gla)ls
V) e L1 5z oL

bl G S 3 cpl Al g adl n S
Ll sl 3l s o 5eSKsmnl pslie (g lstias U el
3 0Nl G ol gae alaly 5 andll O3y Wl (gl
J.JL? sesaP 3 M sy daddl 4 Coglis el
s 3 A5 Gl p e SO gsl CBlE S 55 Sl
5 Jirimée LOA \F) codl el 518 wsdS Sldlas s

Qjaj b ekl Lo Wsesls O ui"'“ 5 ek Censs
b S L e AS e B el =35 S a8
3 U8 laesls acslie (gl arly 5 0505 dlaosls G5 O3
2 St ey Gl omed A el 3355 5 ey
.g;\.éjf)\)éuu.zmlbyg)yﬁMHbeJBN
b3+ /00 (sols pme o bl sla Mo 5 lagsgosl ales

A ol SPSS 18 153l 6 5 | S o

sl

Ol oS ol ol iyl b s o3l Slaasiiie ) Jsd> 3
TP RS S S A (_;Uau;;jaj 039 uiu: Sokas
a ol 53 SIS Llie o sl Ol aly S O3 Al
@l 0 g Gl sl g Gl sk ioen
s P=2/ov)) ol LAl gl pae Hsb a4 eliad e
Clad oS ol Ol ol s @L:; (Y Jgds) P=+/v v
J.ibjil u:SVJ:iJT o ﬁbuﬂ )\JLS;’“ RS CA.GL; Lf:).)j
JQJM\Q‘)::*:Mé)\J@”M‘W-(Y Jsd>)
d)‘.}w d%\) Lol ¢(r='/"\‘\5‘) A edalin Lf.?‘}""dl C,\.d}u.d
355 sdalie gl s S glin als 5 iSGsnl

b s go3l sl Srs 1) Jgr

Skl O il £ Kle Sluasels
SY/EAEY/OF (W) gy
VE/AEVY (p A 5S) 033

é ) KRN - . L:,‘

YO/F1E) /0 2P Ok 025 o
(prse
VOV (A23) (g7 S ss

5508 b s gy 53 G (gl pite i Y g

e (A oo 109 505
V/eaE /0 Ay z
S (B b s 50 o3
H:ft::l\/cm i G s 20 S ) S 58
e i o

Cls ads S G e ol Rasn 5l Gas

laail 5 O35 @bl shyls Ll Ols o 53 o sl sl
osb 4 2 Sl el 53 p e SIS L Sl 0L
Lo oil il @ddS Cldlas 5l & 53 il alS ls s
SIS s b b e SIS B e
B J.J:L:‘_SA ﬂL?- ‘}:bﬁ @bbﬂw 45 (\/\) \\c) &:Mw‘ ol


www.sid.ir

A

059 4L (51 s diall (s yo p3 (58 yous (IS 3T 7 glacs s holiied caallad duala s 5l

Sl S iS5 gms] S Whes S 5l S Slades

adly el 4 Gl 5 (655 shasen (’:}a‘: 0 e
Al el Kol oy S Wlesls Ol pdiises 3L
PR e Al G s e (M) 353 e O SIS
alaf ) algl ans B IV oS AL anil s (Sl pne 4l
ol 03 sl 4 Caglie Latla g iSO sasl e (Sols sme
\'Y JAUASJE.:SDJJJ Qbm‘)dﬂ.&k eMmui.Aj}:
e S LS SIS wp e S Rius il ake
o SNeed gl 4 Caglie Lastls g oSSl Clle
s b gl g5 Cale (YY) sl sy (ol sae
S SR O S5 5 O35 e pde 5 s JSs 0
AL IS Slais b ol G s O plhe ezl e

(S Sdaia
ader K s S sdalie ol G > JS sk w
5 el S Bl el sl ol
u:'&’}*ij e e sl o J:;LS O gl 4 o glas
gl Conlem 5 iSOl e ol sme dlady 5 35l
OS5 Sk 5 G5 au Ol S bl 35 edaliv
- ety k3l e L ealS sl St (Sl e ol Sl O
S5 e 5 S5 Gas Ol daly (S Dliis s 550
Dl s b ilisee 2o 03 5 2305 S Ss, IB s S

255 ot S5 ) sl

JSJ-ZI:\‘SJ:\JS:‘
CS i G ol 3 4S5 5e gla S0 gl Shabe s

References

Calle EE, Teras LR, Thun MJ. Obesity and mortality.
New England Journal of Medicine 2005; 353(20):
2197-2199.

Fogelholm M. Physical activity, fitness and fatness:
relations to mortality, morbidity and disease risk
factors. A systematic review. Obesity Reviews 2010;
11(3): 202-221.

Trujillo ME, Scherer PE. Adipose tissue-derived
factors: impact on health and disease. Endocrine
Reviews 2006; 27(7): 762-778.

Kern PA, Di Gregorio GB, Lu T, Rassouli N,
Ranganathan G. Adiponectin expression from human
adipose tissue relation to obesity, insulin resistance,
and tumor necrosis factor-o. expression. Diabetes
2003; 52(7): 1779-1785.

Martin LJ, Woo JG, Daniels SR, Goodman E, Dolan
LM. The relationships of adiponectin with insulin and

s QULAB 3 oSSl o haw &5 Wl Ol Ol
Solsome s Ldd Sl aldr S Rl g0 e S
Sl Sl ls s s 4 (68 0s00 b s Bl alS
b 03 eSS sl thnﬂ 03 okl bl Ol s Jleal e
A s S ssl SR, Ol s el bl slas 85l aal 3l
S DS 5 o5 S Sl 53 (V) LS Ol o s
Col win & Ol 4 Ode S (559 (el &S LS
gl gl 35 b S 350 e gl sl SRl
Lsls Olas O)Kes 5 Kraemer ¢ Llie 53 (V) 55 bL3 ) s
2 ads Y Ode 4 WL glacad b ols 5 el (695 &S
ChlE e S0l Ol lassel s
OLen 5 Ferguson i pioman (VA) S o eSS 5]
O5Sl doys PO ol L G308, adds £ Kby Ol
GShls Ol 330 s iSSusl sl )3 (6 i i Py
ol ozl s i ) (YA) S s Sl e 035
TNF-0 il 53l Ly i sl sl 53,5 cllad ol 36
W5 e TNF-a 230 Wlosls 0l Sligis 635 Ol
Slens S Jlex! éhw& Sl e w&ﬁﬂ
otmie Olalae il o 3550 Sl 1 s Oy pesd
lacdlas 3l s Ogey 98 cpl Clle Wlosls OLES 48 515 54
Oyogn Sl O S0y baasly (Y4) Wb o J2al58l 5555
Dlee i il 5L iSsnsl mi s s W5 0 e gid
G305 A 03 s sed sl Dlpss Gl gl () AS s
A sl sl e ot s ) ol (S
s G ey > wB S e Slidd (K03 s
S Slues 3 8 el ol Sy 55500 sk 2505
Slatd Il 035 O S5 3 5 O3 A L ol jen
o (ol iy ol s 5 2SS sl a3 (6l e
R RC R SV} PRRP PRSI CCIN PN

Al Sl G 4Bl o kiS a5

lipids are strengthened with increasing adiposity.
Journal of Clinical Endocrinology & Metabolism
2005; 90(7): 4255-4259.

Yang W-S, Lee W-J, Funahashi T, Tanaka S,
Matsuzawa Y, Chao C-L, et al. Weight reduction
increases plasma levels of an adipose-derived anti-
inflammatory protein, adiponectin. Journal of Clinical
Endocrinology & Metabolism 2001; 86(8): 3815-
3819.

Lichtman SM. Physiological aspects of aging. Drugs &
aging 1995; 7(3): 212-225.

Kokkinos P, Sheriff H, Kheirbek R. Physical inactivity
and mortality risk. Cardiology research and practice
2011; 2011.

Minuk HL, Vranic M, Marliss EB, Hanna AK, Albisser
A, Zinman B. Glucoregulatory and metabolic response
to exercise in obese noninsulin-dependent diabetes.


www.sid.ir

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Vo V0 Gilades VWAY Cadigaan ) 9 (998 Y o ylachs \"faJ343fﬁ3@th_éﬁlaggahﬁjéiﬁe‘,kambéiﬁ@/\0

American Journal of Physiology-Endocrinology And
Metabolism 1981; 240(5).£1¢-£0A :

Houmard JA, Shinebarger MH, Dolan PL, Leggett-
Frazier N, Bruner R, McCammon M, et al. Exercise
training increases GLUT-4 protein concentration in
previously sedentary middle-aged men. American
Journal of Physiology-Endocrinology And Metabolism
1993; 264(6): 896-901.

Avrsenault BJ, Cartier A, Coté M, Lemieux I, Tremblay
A, Bouchard C, et al. Body composition,
cardiorespiratory fitness, and low-grade inflammation
in middle-aged men and women. The American
Journal of Cardiology 2009; 104(2): 240-246.
Ferguson MA, White LJ, McCoy S, Kim H-W, Petty T,
Wilsey J. Plasma adiponectin response to acute
exercise in healthy subjects. European Journal of
Applied Physiology 2004; 91(2-3): 324-329.

Kriketos AD, Gan SK, Poynten AM, Furler SM,
Chisholm DJ, Campbell LV. Exercise increases
adiponectin levels and insulin sensitivity in humans.
Diabetes care 2004; 27(2): 629-630.

Jurimée J, Purge P, Jirimée T. Adiponectin is altered
after maximal exercise in highly trained male rowers.
European Journal of Applied Physiology 2005; 93(4):
502-505.

Henriksen EJ. Invited review: Effects of acute exercise
and exercise training on insulin resistance. Journal of
Applied Physiology 2002; 93(2): 788-796.

Thompson WR, Gordon NF, Pescatello LS. ACSM's
guidelines for exercise testing and prescription: Hubsta
Ltd; 2009.

Wallace TM, Levy JC, Matthews DR. Use and abuse of
HOMA modeling. Diabetes care 2004;.27(6): 1487-
1495,

Kraemer RR, Aboudehen KS, Carruth AK, Durand RJ,
Acevedo EO, Hebert EP, et al. Adiponectin responses
to continuous and progressively .intense intermittent
exercise. Medicine and science in sports and exercise
2003; 35(8): 1320-1325.

Brouns F, Rehrer N, Saris'W, Beckers E, Menheere P,
Ten Hoor F. Effect of carbohydrate intake during
warming up on the regulation of blood glucose during
exercise. International Journal of Sports Medicine
1989; 10(1): 68-75.

Jamurtas AZ, Theocharis V, Koukoulis G, Stakias N,
Fatouros 1, Kouretas D, et al. The effects of acute
exercise on serum adiponectin and resistin levels and
their relation to insulin sensitivity in overweight males.
European Journal of Applied Physiology 2006; 97(1):
122-126.

Wasserman DH, Halseth AE. An overview of muscle
glucose uptake during exercise. Sites of regulation.

22.

23.

24,

25.

26.

27.

28,

29,

30.

31

32.

Advances in experimental medicine and biology 1998;
441: 1.

Essig DA, Alderson NL, Ferguson MA, Bartoli WP,
Durstine JL. Delayed effects of exercise on the plasma
leptin concentration. Metabolism 2000; 49(3): 395-
399.

Magkos F, Tsekouras Y, Kavouras S, Mittendorfer B,
Sidossis L. Improved insulin sensitivity after a single
bout of exercise is curvilinearly related to exercise
energy expenditure. Clinical Science 2008; 114: 59-64.

Kang J, Robertson RJ, Hagberg JM, Kelley DE, Goss
FL, Dasilva SG, et al. Effect of exercise intensity on
glucose and insulin metabolism in obese individuals
and obese NIDDM patients. Diabetes Care 1996;
19(4): 341-349.

Mayer-Davis EJ, D'Agostino Jr R, Karter AJ, Haffner
SM, Rewers MJ, Saad-M, et al. Intensity and amount
of physical activity in relation to insulin sensitivity.
JAMA: the Journal of the American Medical
Association 1998; 279(9): 669-674.

Porte D, Williams RH. Inhibition of insulin release by
norepinephrine .in man. Science 1966; 152(3726):
1248.

Richter EA, Derave W, Wojtaszewski JF. Glucose,
exercise and insulin: emerging concepts. The Journal
of Physiology 2001; 535(2): 313-322.

Ferguson MA, White LJ, McCoy S, Kim HW, Petty T,
Wilsey J. Plasma adiponectin response to acute
exercise in healthy subjects. European Journal of
Applied Physiology 2004; 91(2): 324-329.

Jensen J, Oftebro H, Breigan B, Johnsson A, Ohlin K,
Meen H, et al. Comparison of changes in testosterone
concentrations after strength and endurance exercise in
well trained men. European Journal of Applied
Physiology and Occupational Physiology 1991; 63(6):
467-471.

Xu A, Chan KW, Hoo RL, Wang Y, Tan KC, Zhang J,
et al. Testosterone selectively reduces the high
molecular weight form of adiponectin by inhibiting its
secretion from adipocytes. Journal of Biological
Chemistry 2005; 280(18): 18073-18080.

Kubota N, Terauchi Y, Yamauchi T, Kubota T, Moroi
M, Matsui J, et al. Disruption of adiponectin causes
insulin resistance and neointimal formation. Journal of
Biological Chemistry 2002; 277(29): 25863-25866.
Mohebbi H, Talebi Garekanib E, Hedayati M, Fathib R.
Effects of Exercise Training on High Molecular
Weight Adiponectin in Healthy Male Rat. Iranian
Journal of Endocrinology & Metabolism 2009; 11(3):
315-321.


www.sid.ir

