/

\_

20,k ) oylais /ol o0/ oMo ol o

. Y S o . o Y P S . o | o o&’n
& Mao Uj g Gyl 4 Cuaglio lisn g oy RBPE gsbousys (o3yg lispad y30
90 &5 cobo
Tt s A & gamune 1y S Cangtilagy ale ¥ gyqm los,
Oll ecylag el o&ily  Saucn 5 0uSLiily 55 (559 b Hluuiily )
O‘)i‘ ‘)...J;L ‘O‘),\})‘Lo oKty s@,\g Canyy ISCEHN su.i)'” ‘5)515:)3 ‘5);‘53 ‘59:?;.;'13‘3 -y

O‘)i‘ sd|).ee"s&|).gé' oISl (SN 0aSisly «s93)9 dﬁj}:)ﬁ ‘5)53 8 P Sy
Oyl @aydauy @yl oyl (Sdi pale oKD ¢ wbatn Hbokinl —F

wso )

Ol )l e85 SIS pudsilio 5 dgudl 3)Shes sl 3 (gl G lsie & (RBPA) ¥ (g 4 Juate Joi; 1dun g dise;
gk e (Bipg Slaped 335 oo gl 4 Cuoglie 35 g SIS Jood 53 WS Jop e ¥ nion 4 Jate JoiS) (oo gdaw
stolial a3 b o] duglie 5 (2> lilen 3 ¥ (B 4 Jate S5ty 5 (598 ceed 80 e Ll g e dgudl & s pliCamlus
2 gl & Cunglie (e g ooy ¥ on @ Juate J5i) golaw p (Bipg Cliyed Sl gy Ban b Glagy cnl sl o et
A plsl Y g5 cobs 4 Mo )15

oFd )3 Soge & Glagh 3jge ladaly S pbsl Yo gg b llen S8 VY eS8 lie by (005 des gy 4 addlas ol s b,
il b eliil (3505 doliyy 0D 03l apasss 0)85 VS 09,5 Sy 55 5 (538 5 (eliel (pei b opE A (025 05)S Y 5 Gl
b et sladiges b Tl ojg, ¥ aan Ve Gdo 4y (IRM aopp Ve Fv) ads b (5,08 (o ped 5 B )b ys iSlis (aoya VoL O-)
b 43S 8 gl o ¥ (B9 4 Juate S5y ooy aw (2bj)] Hdate 4 (BT S Lie Ao I LSL

©lyyos bog)S 3 ¥ (ugp 4 Juate Joi) polie alilie jlam 09 Jlo 8+2Y addlas 3)90 slasaly (uw Jlme Sl 5 (1:Ske sl
275 09,5 93 2 > Ablia jldn SIS oy o pimen ((P=/0T) €8l (g )boline ialS aliitl Ol ye b 0g)S b duglie )3 (55
(P<+1+8) bl (¢ Jolina ,ilS

G ON (3 Sopd Gl (38 (pe g Sl olyen (i (3 o)y R LY g 4 Jate Jsi) dlie (et pSeons
b e (gl & Sl 29000 9 9IS RBIF (B9 & Jate Joid) gl a8

ol o pede taglio (2503 e gl 4 Caagliio F gy 4 ale Joid) sl lals

/

AV YWASY 2 oo o)loud . 05 oKty ¢ 5 Gy 37 0813 2 Jghamo okinygs yo )31
soori@ut.ac.ir : g ypS oy ool




d) dxdo

ohlKes 5 59w los,)

05> L8 5 b plSis i alen I B9y T (B Sl lon
Slgn (o85)9 Slayed haie plxl dwy oo a3 4 () 3)b
Al Rl wubd o)lse BalS )3 (lodes prw
@ (1) 2l awsly hles (Slg) ol 29000 9 91> B pan
b b 0B &ej 50 5L Sl e oo
5 S b by delie p SUS iy sl
4 Cuglio 9 ¥ gy 4 Juale Jois, dex I ol
A Sl Sllas 5 (W110) cul 43,3 pll e
Ofon & Jate Jgiy (o g Olje 22 (58 Sl yed
LW el 48,8 )8 (o) p )90 (rdgud] & Cuoglia o ¥
Oiagk g Ollas 3508 5 £9d90 Cuenl 4 w2y
Jowiy gohwy (Bipy Sluyed Sl (oyp Saa b 5l
O3 5> gl 4 Cangliio line g (oo ¥ (g 4 Juaie
A5 el ¥ g s 4 Mo

Lo sy,

ly Olgh dsele 03)5 pll (025 dess b9y 4 addllae ()]
Ol e s> Sl @y oS axrlpe 93 95 bd (U
aslles o HBaLSES ) lie Sl ol LS & yasco
G Mol pae Jolds adlllas &y 2555 (slajlize Xdgy ya5 YV
b 2 chate (B9l omas (ol Glacs)len
Syt 5 g (SOl el olo 93 ) omlSgnn (b
©)ygods dallas 3)50 (slasaly Lidg (gilon plate clld
09,5 93 5l JSdite 0,8 A 0g)S A @ g OBl o> >
259 V) (oBhyg Sloyed o (5,8 5 elitl) (029
e cpl (b &S S 09)5 g atan Ve ke 4 dlin
L 03y anasd widges b ) gldilie zua

g M ol by BASCES e 4 (agh by Il
acbyy gl SET 51 U 08 oS U1 ) wlalsT ol
Eran OS] S s WSle gl lab)l s ye
"o slapasls (6ol 5 sy oaeil b
23 Gl g o sl (G 035 ()9 5 b
gaw byl jolateds 038 S 028 laulpd ) (g,

S5 N9 (y9> (pdgmdl 9 ¥ (g & ate Joiy (oo

3 - Anthropometric

sy ()9 Ol pei y U

dol2o

(U (ouelS po L o8 sl (Sglie ()lo ogide o>
23S 5 b g (gl 4 Cunglie el g 5 lall
Jobe gl a2 pglie 31,3153 (1) 3900 aseiie 3590 53
Bl g ool gl g 4 anb Cpge 4 0 Gl
5 039 ol (Y) 35 Wl s Jsko 3)lg (ol 4y Wl o
Odgadl 4 Cunglio (I3l b malitene Al (0 (22 Moy
(¥ ) am oo GRIBHL Y 95 cobd o el e g 4zl
So ok (Sglie mlalip oMo (02 8L jasuie j3ba,
ple slodsse (obj Jload o5 Cunl JBS ) (19)d gae
S (o0 by Eite (Sfglen 3)Sdes b JI iy gl
b Comgedl 5l Glie laggeyee I ook Sl
J5) 5 sty 08Sigmdl ostd Jold Wl stlugend]
(0) Wloas plolid ¥ (pu5gp 4 fuate

JU! g Lol g 03lgls & jlez 1S9 & Juate Jois)
2 (A oelig) Jsiy 5205 O Sass claySUse osimd
1S gy onl Mg ol oSl (£) 20 3l 8 ol
Mg e 1oy ¥ B Y b e il o ol b el
Mg g ol Sl awglie ¥ gy 4 e Jois)
e 8Ll eSen cnl il 1) o )0 S ol
Jash s o > (il o Slos b g 0nd @iy
b g Cosl olyon gl @ Canglio (pimed 5 jgymd (Jois)
(GLUT4) '¥ 555 (cloorins Jinl Llaoee Sy
Db on lgudl 4 Cungliio (o]l g

Moo 3l 23l 48 amd o s 43,5 plosl il lolllas
Lol b awslie ) ¥ gg cubs g 595 Joog MBI 4
Jate Jgid) Sl iVl gohaw b 39S Jood aw
o e (V) ABlion D> g (33,5 )3 1) ¥ (g &
g Mhse Gl (Sl B Y (Sen 4 Jate Jois)
¥ombon & Jate Joid) (b g b gl o3l
(A 2 Ga ey (asls b ewditine dlayly

4 Jate Joid) & w30 L5 (b Sllbae ol 0p)e
slaygsh S b (S35 bl o (825 ¥ g

!~ Retinol Binding Protein 4
% - Glucose transporter type 4



‘V))lee/’ °)l~3/ﬁ)l€% w)/

s oy bl Sl e Bame G aeyp )90
LY oufgn & Jate Joid) 9 olgus] uSojlul g w5
20,5 pbml oBislejl 3 Yl by 5l el
dole b3 Jge,8 1 osliisl b (pdgud] & Caoglio uiren

(V) 13
HOMA-IR = [fasting insulin (uU/mL) X
fasting glucose (mmol/L)/ 18]/ 22.5

53l py g o el ygel 31 oolizl b 55 esls o
Taw ) bygejl el 055 pll V8 asws SPSS

Wb 43S i P efed (g)b gxe
D 1Y aallan 3pp0 slatsly (o shmo Byl 5 Sibie
)90 09)5 4w ¥ (nSgp 4 Jale Joih) Ol g0 Jlo
@l (P>+/+0) 550 Jb gme dlilie jl uny g B adlllas
OBy 4 e S5ty i 4 3 L (25 5 090)]
Ao jlam JymS 09)S 5o g (Stelil cpyed 095 o ¥
Sloyed boog)S o Ll (p=e/+0) awsly (gl bxe yuss
Jgs2) (p=+/7) cunl 4l (1ol (5l gme jobas (55

0

Slaws gl asls S bl aslol¥ sl j) e

celw YA Jilo S8 (cbdiges Nud Cod g (5505l

355 xglans (supes duly 3 BT )

o cpl 3 e Slallle (bl (o3 sla)g 4ol
izl (05 05,5 s saslyy Jals 5 (1Y) )
lop Ve B de cud L) Jeody g s gd ol

S5 i b 0g)S (guyed sl g (Gl plys Sl
o g j1 «Sing) €S i pop b on JolS
DY Ll ) plss il &8 ey <) ol oy
il il b Ve S F 4 e 4 g b plogl ubied
duds ¥ Bais eS8l (IRM sop Ve b5 ais L)
4 o AV Gl oo (did)les e i) azan )
pS 4id3 Ve ol JSSgp lpl 5l U il oo cullud

WaBd YUY Sdo dy g by oly) Jolis 0,8 0 0,8

YUY o el odgd 5 4dd O Cdody kS S > 4lynl
Bam by (2,5 2 ly e Clld bl o g (4d5

e ot 355 bl g o lolKins Cunsg 1,5y

e pll ole S
S insS SIS J oinl U S (5 S0l g cul

adlllao dy40 dbbbs)f 2D (W) )90 dbb)uwo )l.:.vo d|)>u|5 U&L“’ \Jjb

aldle 51w adle 5 L8 aldle 3l am adle 5 L8 aldle 1w adle 5 L8 ko
RIS ISV £+ /AY \TRRESAY /00 - /¥F \AMETILE AT RBP4(umol/liter)
“IA oy -lav “ s olize xaws
(VR RIARN VIVY  V/EY WIYS +Y/59 WW/¥ £ YIYY WW/EY £v/AY FIVA £¥/¥Q (mU/liter) :pdgus!
VAN £ VA AWVAEVSEY VO£ FYAL WY 2 S0/AY  YYAY £ VUM VYYD £ SVYY g Cenglie
-IvY -lav AL “ s olize xaws
YYMAS £VO/¥Y  Y-O0NY £Y /N8 \YV/be £YD/Y- YYSIVD £50/AD WYY £Y0/F8 Y-0Y £V//5Y (mg/dl) 5,5
-Ivs ole¥ ofeeey “ s oolixe prans
YEIFY + F/AD Yo/oY + ¥/AD YAIYY  Y/od YAV & Y/XY YY/AY = ¥/3) YV/AQ = /) (Kg/m?*)BMI
AR AR AR “ s olize xaws
YAWA £ $[-A YAIYY £ 0/3A YAVE £ 1/aY 7 e VAV YANS £ ¥/5Y YYIVY £ ¥/ S doyd
-/aa ol ALN " oline xaws
95 5 o9

(D> 1) cudlss (g o sins

gls alslie 5l s g B 09,5 dws )3 3 (gl & Cenglio



Y dxdwo

ohlKes 5 59w los,)

ooed b Shg 51 (V) cwl ead el cund SIS
9 39de (s 035 (il coge &l (] (Saglie
() 8y o 390 |y gl 4 cglia o] Jls 4
395 plPl g b dep L (geglie opped
095 » ¥ ofSon 4 date Joid) el cuw (SMas
BMI 5 (59 (aliinl o yod aiin Ve 31 )3 395 0 (Stoglio
O JUd 4 4 53 3,15 (538 09,8 4 Cannd (5 28 ialS
W sl 04yl dne oo ¥ (pign 4 Jalte Joidy Ol ynss
S oy VU el b eliin] oy ped duwy oo slaiay
@ Jate JgiS) p obddne el anilys 8 plys
Oer g (g 0D gy > NS bl ¥y
Uil s (oS )5 o ped dlid 03190 &S ol LS (VYAY)
Odgedl 4 Canglio 2Ll o ¥ (159 4 Jaie Joid 5lde
o isgeil js S b Canl (S Sl (] 45 39050
e Sy 0358 adld 5 oyjs il o 4y a8 LGl gumed
(OF) cwl @l jials ey ¥ olign & Juate Jois)
relitel (pyed wiin A (b oS S0 Ghagl )3 (pimen
9 ¥ Oon 4 Jate Joiy gobaw 15 asule €85 pldl
S 4 G (2285 09)5 ) (gl 4 Cuaglie Sl
Pl imeh b b as’ (30) cul atsly (o)l gxe Sials
wlate cde Wl g )l Jlgsen  eldiwl (yped 09,5

sl 0392 (o3 SS9 (92
(ol (p pod atim Ve ol LS ol gl (gl S0
ly 93 &9 (ubd B8l ) gl 4 Canglia liee (5508 4
Gl 035 0133 (613 dme yuis (5yle] LI I Lol woly jzalS
29)5 4 Copnd (Jalil 03,8 (a3 09)5 )3 RalS (5
5 S adllas (loaibl usl 033 ity 5,08 03,5 oyl
05 £5 9 b alie e (105) T ien
S92 Slgen p3 Shagh @l b (5,8 g (ali]
& Coglie gty )0 oglde (pyed diin VY lyal ol ol
gk > (V) 3 e U Bl U5 g
21y 58 onpes atin A SHOWY) olylSen 5 (LS 5500
3)S ey Bl B0 50 gl 4 Cuglie el

S8 pped atan A b ol ieeh opl 5l Jols o

4_ Fenkci et al

sy ()9 Ol pei y U

5 (o oo oasle) BMI s ©lis oimon
dor 275 03)5 33 (ool 192 4 o8 )9 i) WHR'
dod Slynss & Jbs > (P> e/00) 0395 Hblize dslis ]
oped azim Ve 5155 sy (edlS) ool |y oxis) Loy
Oyed aan Ve 3l s Lol (p=+/+Y) 4Bl jboliee ol )08
A odalie (o> 2 e ey elitl
() Jg=) (p=+/-0)

oy

@ Jate Joiy cdale (Ll Ay 3 (goaae nlyd

@ Mo g 3l iy Blal Jles Bl > ¥ S

oj90l )3 3925 ¥ g5 culd dhox I (Sglie slaslon:
Slgia ¥ g 4 Jate Joid) olewdl gaw (]38

SYMS 5 pdgusdl 4 Cunglia § (22 8395 (2 (oot bLS)|
orzen (VW) A8 obul b by Sl emdelio
blo)l g cosl obd (sl 5956 (0 oo (sl 2 Cunglie
ool (Boye -l sl 5 05> LS (Sl b s
@ Juate Joid) o gobaw ob gl agh ol @l
ool BLY 5l 5 cosl adly (ials 5,08 09,5 ¥ (g
Jsisy sle (ilr ped ain Ve Sl 50 55 5 0390 I xe
ol 0390 Jlolizo Lol aidly yialS' oy ¥ piigpn & Juaio
6 o 5 (+09) ToSen 5 2 @5 ol b et
2o VeoFr Sub b (ilp) (S5 cnye diin 03l
IS S dopd Ve Gdd b (J)8 g i b8 by
¥ oon 4 Jate Joi) ghaw 3 dre s pis (dindn
PSP e g nl 08 IS ) e
ol e Jlos 4 ¥ ooy 4 Jate Joi) Sl
2 (V) 235 edaliie (G 0355 a3ld g (49 O (I35
09,5 » ¥ Son 4 Jate Jois) Ol 3l Siagh
Syt il (gloliial 09)S &y Cod (535 03,5 (pyed
S o (goliwl pyed (@l (B bl ol atil
b laisgeil 5 s el 331 3 gl @ Cpal
il Glojen 4 oy (nl & 3980 gl & Cuaglie
samd JUl Ll @S pimen 9 b (22 e

'~ Body Mass Index
2~ Waist-hip ratio
3~ Choi et al



Y dxdo

20 e[ 1 ol ez oy9]

G cwl Vogs by ohlew e sl slic
WS g iledBé 3yb 5l SMae oldl &5 g5k
¥ 5SS clmorimd Jinl obels el AMP L oss Jib
V ey oo ol beges gd o0 Jobo o 4 (es
S S gl 1 o ¥ 35505 (snosins Jisl el
RS 92y Adl e Jite 0ad 0 S48 Ggudl by
iy 5 T35S slaasins JU) g eglie 5 5
¥0) 3 gn I Y g5 (> Ghlew 3 (G 1y oI5
P P Y S 4 Jate Joiy Ol & ol 4wy b
0395 3 gna (538 03,8 (pyed g (Sheliil 03,5 (o po 09,5
gy Wbl (o8 de g i o 4wl (S g !
Sl Gdo g Al by (5)08 5 olitul (505 45 390 00
& Jate Jowdy Sl o] o 4 b g5 odly pyes
D35 pguine yldn (Sh 035 el g iy ¥ gy
5 b

& LS ami Glge pols Gimgh el wluly
Loy il LY pBen 4 bate Jeud,  polie Lials
2 S8 pged it Ve pimed ol oler 4 o
Srbme (ials Cuw Soliiuwl (pyed dian Vo b dulio
b s 1y ¥ (pSgp 4 e Joid) (oo golaw )
Dy o ] Jis & 5 (e w35 Gl ol o5
WS o angi (eglie (pyed Jl g 1) ¥ 0iign 4 Jate
9539 4ely 33 ()38 ([ yed A CdS g e ol
ol b Sl o g 009 cawlio 90 £58 ol 4 Mo o8
Cooglio 3900 35 9 ¥ (g 4 Jeale Joid) (2yr 2oy
Do (45 ke D3l pl g gl 4

Ot gl & Caolio 3 35S gl e 1S el
ol 5l ol 0395 o gixe Lol s oty S g (055 09,5
ol A e il Gl ped 00 j0 1) (508 Gl yed &S
pdglie day ;0 &S Cunl Olhyed cud pl Yl
'S gls (V) 2 Sl e 5> bl umg S
(gl Sl 390 )3 (pyed A8 & 0y L5 (Ve e )
(M) cosl g gtelital cpyed wiin Sl ll j om
(VoY) "o an 5 Ilials g (VoY) "ol Kan o iy
Gy 58 [ eglie de SV eb Sl pes ddly lis
Sy wiallo slaggisgell ) S5 S g b YL
3 YL i 53 31,81 gl a8 Lul 5L(YY (YY) ol ol o
R slacodgie Wb g e Cloyed e
Conglia g o gy pudglio g0 pis 4 425 L g 2, 3929
oS Sled shal g el lagidgeil > (g
@ s Gl Gl (S &S CaS lg o VYY) s
o gogeil slaShy cusls 4 3l addlae )3 ond b S
@ Coglie padls  cute Ol Jleel cap (o)
sl 03955 IS SIS oo 35120 5 ol

F5I5 JB slaeBign o 3 (Sl alias 4 55515 Jlis
s > pghsil csiere ¥ S B 5 spie sl
odgus] g alae (ol Wb cov o clis o el IS0l
& Gos ¥ 5515 sloarins J5l ool lged] o
JE ooy JUiSew slajlad Bl 5l 1) Jsbe grdaw
5 0 05 S5 GRlS Jyto (lapelSe | Sy 5 o
5 JUl g 4 Congliio b o3l 1 (550 b 5l pu
s &0 Mgt 1 ¥ 5555 (sloniins Jiml o 4l

! - Van Baak
2 _Dunstan et al
3 _ Castaneda et al



ohlKes 5 59w los,)

References

1- Soska V, Jarkovsky j, Ravcukova B, Tichy L,
Fajkusova L, Freiberger T. The logarithm of the
triglyceride/ HDL cholesterol ratio is related to the
history of cardiovascular disease in patients whit
Clinical

familial hypercholesterolemia.

Biochemistry. 2010 ;( 45):96-100.

2- Roemmich J. Pubertal alterations in growth and
body composition. VI. Pubertal insulin resistance:
relation to adiposity, body fat distribution and
hormone release. J obesity. 2002 ;( 26):701-09.

3- Seidell JC, Verschuren WM, van Leer EM,
Kromhout D Overweight, underweight, and
mortality: a prospective study of 48287 men and
women. Arch Intern Med. 1996; (156): 958-963.

4- Chan JM, et al .Obesity, fat distribution, and
weight gain as risk factors for clinical diabetes in

men.Diabetes Care .1994;(17): 961-96.

5- Kershaw EE, Flier JS. Adipose tissue as an
endocrine organ. Clinical endo and metab. 2004;
89(6):2548-56.

6- Goodman E, Graham TE, Dolan LM, Daniels
SR, Goodman ER, Kahn BB. The relationship of
retinol binding protein 4 to changes in insulin
resistance and cardio metabolic risk in overweight

black adolescents. J pediatrics. 2009;154(1):67-73.

7- Graham TE, Yang Q, Bliiher M, Hammarstedt
A, Ciaraldi TP, et al. Retinol-binding protein 4 and
insulin resistance in lean, obese, and diabetic

subjects. N Engl J Med. 2006; 354(24):2552-63.

8- Yang Q, Graham TE, Mody N, Preitner F,
Peroni OD, Zabolotny JM, Kotani K, Quadro L &
Kahn BB. Serum retinol binding protein 4
contributes to insulin resistance in obesity and type
2 diabetes. Nature . 2005; 436:356-62.

9- Takashima N, Tomoike H, Iwai N.Retinol-
binding protein 4 and insulin resistance. N Engl J

Med. 2006; 355(13):1393-94.

sy ()9 Ol pei y U

10- Lim S, Choi SH, Jeong IK, Kim JH, Moon
MK, et al. Insulin-sensitizing effects of exercise on
adiponectin  and  retinol-binding  protein-4
concentrations in young and middle-aged women.

Clinical endo and metab. 2008; 93(6):2263-68.

11- Choi KM, KimTN, Yoo HJ, Lee KW, Cho GJ,
Hwang TG, Baik SH, Choi DS, Kimt M. Effect of
exercise training on AFABP, lipocalin-2 and RBP4
levels in obese women. Clin Endocrinol (Oxf).
2009; 70(4):569-74.

12-  Jorge ML, de VN, Resende
NM, Paraiso LF, Calixto A, Diniz AL, Resende
ES, Ropelle ER, Carvalheira JB, Espindola
FS, Jorge PT, Geloneze B. The effects of aerobic,

Oliveira

resistance, and combined exercise on metabolic
control, inflammatory markers, adipocytokines, and
muscle insulin signaling in patients with type 2
diabetes mellitus.j. Metabolism. 2011; 60(9):1244-
52.

13- Azarbayejani M, Abedi B, Piri M, Rasaie M.
The Effects of a Single Session of Combined
Aerobic and Resistance Exercise on Leptin Levels
and Insulin Resistance Index in Sedentary Men.

Qom Univ Med Sci J. 2012; 6 (1):46-54.

14- Soori R, Ravasi AA, Darabi MR. The Effect of
Concurrent (Resistance - Endurance) Training on
Resting Levels of RBP4 and Insulin Resistance in
Obese Middle-Age Men. J Sport Biosciences.
2015; 7(2):157-70.

15- Soori R, Ranjbar SH, Vahabi K, Shabkhiz F.
The effet of aerobic training on serum RBP4 and
insulin resistance index in type 2 diabetic patients.
Iran J Diabetes Lipid Disord. 2011; 10(4): 388-97.
16- Ahmadizad S, Haghighi AM, Hamedinia MR.
Effects of resistance versus endurance training on

serum adiponectin and insulin resistance index. Eur

J Endoc. 2007; 157(5): 625-31.



20 e[ 1 ol ez oy9]

17- Razavi T, Boland A, Mojtahedi SH, Salehiyan
0O, Khalafi S. The Effect of eight Weeks Aerobic
Training on RBP4 Serum and Insulin Resistance in
Adult Male Rats. J Sport Biosciences. 2015;
7(3):419-30.

18- Saghebjoo M, Shabanpoor.O J, Fathi R. Effects
of 8 Weeks High Intensity Circuit Resistance
Training on Plasma Chemerin levels and Glycemic
Control in Male Patients with Type 2 Diabetes.
Olympic quarterly. 2013; 3:99-113.

19- Fenkci Semin, Ayse Sarsan, Simin Rota and
Fusun Ardic. Effects of Resistance or Aerobic
Exercises on Metabolic Parameters in Obese
Women Who Are Not on a Diet. Advances in
Therapy. 2006; 23.

20- Khalili SR, Nouri R.The Effect of Eight Weeks
Resistance Training on Leptin and Insulin
Resistance in Obese Female. Sci J Hamadan Univ
Med Sci. 2013; 20(1):59-65.

21- Van Baak MA, Borghouts LB. Relationships.
Nutrition reviews. 2000.

22- Dunstan DW, Daly RM, Owen N, Jolley D.

High-intensity  resistance training improves
glycemic control in older patients with type 2

diabetes. Diabetes Care. 2002; 25(10): 1729-36.
23- Castaneda C, Layne JE , Munoz-Orians L. A

randomized controlled trial of resistance exercise
training to improve glycemic control in older adults
with type 2 diabetes. Diabetes Care. 2002; 25(12):
2335-41.

24- Satoru Kodama, Shu Mia, Nobuhiro Yamada
and Hirohito Sone. Exercise Training for
Ameliorating Cardiovascular Risk Factors-focusing
on Exercise Intensity and Amount. JSHS. 2006; 4:
325-38.

25- Maiorana A, Driscoll G, Goodman C, Taylor
R, Green D. Combined aerobic and resistance
exercise improves glycemic control and fitness in
Diabetes Res  Clin

type 2  diabetes.

Pract. 2002;56:115-23.



Journal of Tanin Salamat (Health Chimes). 2016, 4(1):50-57

Page 57

The effect of exercise training on RBP4 Serum Levels and Insulin
Resistance in women with type II diabetes

Rahman Soori*', Haniyeh Yazdandoust’, Zahra Mosayebi’, Seyed Hosein Khademi*

1- Associated Professor, Department of Exercise Physiology, faculty of sport and exercise sciences,
University of Tehran, Tehran, Iran

2- Ph.D student in Exercise physiology, faculty of physical education and sport science, university of
Mazandaran, babolsar, Iran

3- Ph.D student in Exercise physiology, faculty of physical education and sport science, university of
Tehran, Tehran, Iran

4- Associated Professor, Department of anesthesiology, Torbat Heydariyeh University of Medical
Sciences, Torbat Heydariyeh, Iran

*Corresponding Address: Faculty of Physical Education, University of Tehran, Tehran, Iran. Tel:
+989122077862.
Email Address: soori@ut.ac.ir

Abstract

Background & Aim: Retinol binding protein 4 (RBP4) is known as an adipokine that involves
in the regulation of insulin function and glucose metabolism. Increasing of RBP4 serum levels
can lead to dysfunction in glucose tolerance and insulin resistance. Exercise training improves
insulin resistance. Thus, this study was conducted to investigate the effect of exercise training on
RBP4 serum levels and insulin resistance in women with type II diabetes.

Methods: This is a quasi-experimental study conducted on 23 women with type II diabetes.
Participants were randomly divided into 2 experimental groups (endurance training n==8,
strength training n= 8) and a control group (n=7). The exercise training schedule was performed
as follows: Endurance training with intensity (50% to 70%) maximal heart rate and strength
training with intensity (60-70% of 1RM) three days a week for 10 weeks. To evaluate the RBP4
serum levels and blood insulin, blood samples were taken in fasting state from all subjects.
Results: Mean and standard deviation of age in subjects were 50+3. After intervention, RBP4

serum levels significantly reduced in strength group (P=0.03) compared to endurance group
(P=0.57). Also glucose serum levels significantly decreased in both experimental groups (P
<0.05).

Conclusion: Reduced RBP4 serum levels are associated with reduced body fat percentage.
Strength training reduces body fat percentage and consequently leads to a decrease in RBP4
serum and glucose levels and, on the other hand, an improvement in insulin sensitivity.
Keywords: RBP4, insulin resistance, strength training, endurance training



