[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

.

2

0‘

> °
=

T Y

x £

= =

5 2

’I o

g g
5
o
S
AIFIF 1 sy
/AN Lol

BN +1VD iy

o gl Cuoglio ol g RBP-4 (o0 g e 9 (Sioglio (99 yod i1
V&9 b p (0 b igo 5O

' e F . r roo- b, .

Ol Ol <ol oK o iy o 29SS (355 (SieIseid 05 5 AT syl
Ol 08 5 ol ¢ 5y a7 oSl (559 (553l 508 095 ol

Ol 8 5 ol ¢ oy a7 0SS (359 (55alon5ed 09,5 oleils”

Ol O 5 ol ¢ iy a5 oSl (53559 (555lan5ed 09,5 oleils”

Ol gl Gl 5 Sl 09,5 okl

Ol 015 OIS oSS gmo oukinn 38"

nasrinramezany49@yah00.com : iy xSl o

0>

Wl 90 il 3, 5ae ) 5 ool ant Sirg b (Splio e ol 1BAD g Ao
ol (2500l RBP-4) loz iz 40 il i) ol (Sidplio slo g)lo 27 2ol 1 %
Ol 3 5ae ii5 40 5 b (oo i8] g0 £57 ol b g 0 pglie (o318 10 o (po s SLle 45
Py 90 E (b0 S (e (slo Sige o (g Ceogli

Jleolizl b colo s o] iogpy digad s o A i limo g0 g odze :)lS U.:"S) 9 é‘}o
9o g b 505 0l 95 S )5 1 e sy i o G s eyl 5 ol 55 (69,0
48,5 L o b sl diges g pid (pwd 40 0,5 o Feen ) TF o lo T Slisl 53U5 45 e
ole G i85 )8 gl 5 )y 09,5 59 40 Ok i il Fed el o 5 Solai b ige in
Jfr_:foj)fd‘b w}o JLJB)J Mﬁbv/‘ub.)/)/o}w L;/‘tf.a.&b A 55:1).4; ML)J :&94) ‘5w/)/w
o)/..\.v/ JJ}«.:/ LY g.:wjbio L)DL"‘" 9 RBP-4 :",:J}w/ vf}b’ﬂd[ic wlilo M‘JJ J)Jr.f s &)}é LY
@ FFFAR IR 5305 0=/ - V) (gml)Y-/34 ) ¥ 4 OV/rE )/RBP-4 oy polio 1 a3l
a3l g (=<7 1) o MOIIL) E/VE /55 4 0/0%F </A)} ol L= -/ + ) (aNIAL)F T /0 ) £
b duslio ;o (0 pai 09,5 0 {@=/++ 1) o HOMA-IR) /1A% /¥ @ /) 1% /1)}  idpuui] Ceoglio
D5l o lolies Lol [ iS 09,8

o Gige o [ RBP4 5 (oo SIS yollie taglis i > LT (sl il 16 S Aoell
Otred E89 Ol Ay oo A ol i (o gy |y ] 0 Ceaglio 5 o0 o JBLT T £00 b0
il dado ¥ 29 b0 lylow (s Ml o o

Fomtisn 4 (il Jsidy o iy Ceaglio o taglio p pai 1 G0udS gl 0lg

DOI: 10.18869/acadpub.jnkums.9.2.147

Cite this article as: Ramezani N, Gaiini A, CHoobineh S, Kordi M, Baesi K. The
Effect of resistance training on serum levels of RBP-4 and insulin resistance index in
type 2 diabetic malerats . INKUMS. 2017; 9 (2) :147-157



http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

ohlSen g Slaey oy pus

w2dls g RBP-4 opw clale y oglie oy ye5 5167 VEA

Sloyed Sl 0929 b oail 00,8 5155 |, sallin
03 )y asJlao kSJ ) l.e,u ualfy.n)] u.)‘ > ‘5».05[.3.‘6
03D rb}l&a Mol U"J}“‘"" aQ WBLM 9 RBP-4 D
F oS Olesd iz o ol i s 5 ol
D] acsl (68 56 cul (S B> g 095

I, oy RBP4 Lolie 2alS Y+ - A) 23l Ken o ' o
aoy A J P Sal b gilee Ol e pll 1 e
Al ools slad Gl U g5, Pras Gt SSTas
oy 5l 5 G Jiles o) 50 RBPA s (s
)‘ (_S"‘“’L L).‘Jj_u.x‘ O WL\“} L)”"‘)B‘ 9 Sl 009, U‘?
azily g loline LLS,)I RBP4 pals' L &5, culled

. Y o s .

59 e gy o caliinl Sl ped ole s 1 e (Y4 + Q)
ad B Lo s YO P o L oaes
|) Py RBP4 )‘..\5.4 e )léLLue xS pas da u’_ws.oj
Sl yed b (Vo V) eodid T V] Wil oo, 3,158
Otyed Dol 4y ails RBPA po0lie 1) s5lsm (o259
(Vo) 2 Ka 5 68 comimman [VF] ol anuils
(S8 el g smeldinl el wae VY pll 5l e
polie gals Jy w05 cdnlin (gjlee ol el
<l solo ULM.: ‘:)J& u.)].oq rn[?u‘ )‘ o |) P RBP4
0385 olyon gl 4 Conlus ol s b wiz e
Dol el

0S5 o Jlad INKT Ll s auiies 5l oy RBP4

siledy RBPA 2ol cely 2 <8l RBPA 5

il b S [0 58 e i3l alae 5 oS g et
Loalae ;o 5 Gl 1) oS 5555s56l8 PEPCK
5 95 (o0 erd | Gulsedl Gl ply PISK als
Sydise elgmdl 4 Cunglie 5 (95 oS Il el
Canglio sy oo Ll 4 Sldllas 5 s @l V)]
s 2 sl ol yei boppe RBP-4 5 sl o

1Lim

2-Choi

3-Ku

4 -C-Jun N-terminal protein kinase (JNK)

o

4000

ol g sl g ESgm 0 PLST o9 ol (5 lew
g cuolio s oy OB Pl b o s a5 5,9k 4
ezl sla 3158 @ am g bV wsl e ais Juls
wolo> TOIN) aekee VAF 5 i by M o
oud 3y5l 5 0)ls 97y ez 5o (b e (JLS )5
S Osekee YYY 4 03, cnl YoYO Lo b oaS e
pgs £ <abs 59, ol BYs 5l S Y] wb el
DOl g0 Tl 0aisS Bran Lol lo 8l s oS
slopatls dlox l olodisn Jalse (S (izmen
ez <8l WL a5 b sl S s Sl
& il s, asle wisdioe w5 4S5 pen
gl Jos 5 6550 4o el el sloo SIS 50
oIS gd 00lgls 5l L eusl RBP-4 [f] w)ls i
o8> 3 (A el Jgis, Ja o1 aiiloy o5 ol
aSls o, <8l g 0SS o ol o B wll
el (Sl 5 S 0 B gmsl (nl s
5515 st 5 gl 44 ol il ,Skas
b Ol LRBPA sls olis walgss 2] o)ls i
cls RBP4 clale aolidl V] wl oo il
a2 oo aals 1) (PI3-Kinase) ;L. ¥ o jsnlsiuns
‘) (IRS‘l) \ 6""‘9‘“‘" o..\.:rf ‘_g‘).a.m.)}w QT u&l.b.a 9
&MJL.{.H.:M)JO‘)UJ‘JjA“SGA&)W
el & Al 5515 S yan 5 2215 56 Gl
RBP-4 (S0 )b jlaes oo als alac cél o)
Gl a5 Y] ame oo Gualiil 1) S 3555558
Sl eomimmen LAl 5)ls olen a4 1) e 545 ol
[a] el oo

Comlus ogylopme dslon SO lae 4 Joy o Jled
205 (oo Gl s b 5 b o3l 3 1) g
G Coglie alS  Sa cld cute i )]
2 6lm Ol yed Sl soby lalllas [NV il bas e
o a5 Wols 13wy 9,50 |, RBP4 slis


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

VFA (V) Aoy9 AF Jlw

‘_;hw; OL“’])& USW); 391; olKuisls Abm

Sual 5955 59,10 5l eolatul b by hge asllas ol jo
LT RCHN AVY ERCRCICRIRNE 74 SRV SICHICON BN
285 e iy pS5kS 2 il & sl S e S
S &) Slhe (90 Djge a4 wd Jo pulle Jolxe
P A SZ pSelS p S (oo DO Al3S VO 5l
0sis Jo F10 ol PR L Yso o1V Sl L3k Jslns
CaeES Slp ad @) (Slae (59,0 Syge 4 58 S
sbml b G5 5l o jey O e (hee oo (Hbo
ofad ol o )0 CedY by SosS ol
polie g 0l eols 18 (5esS S s g5, 2 05>
wd polde a5 ol ige g 0 (6,5 ojlail yemaud
SOV ALY T VRN SN TON SRS £ PN BV
ol obedl b sl diges ylgie 4

Chge b 9,0 b lge (e VY 0 (04555 Dl el
Sy in 40 59y O g Alia A Doe a4 (el 095 sla
O Jooz) )b 8Ll Jol (gt (Soglite (n pod asli
el Coley o ped 090 0 (G yed Slg is,S Ll
Ay il glogs, aie p 0 b Gige aS (gy5b
Slojgy 9 o Aid mh oy akd ke @add A
aud> a0 S e coliul s g aiige
Ll oboy 5l ogme )15 ) Cagi ) b (hge (o5 yel
3 O35S 3 5 0355 £ sl ok o9 SIS T
S O3y weld oo ploxl (s andx sl g T
Shaele FA 51 G al pll (S O js0 a0 o ige
skl 5 oeelS bl Ghse hyped dndr on 5
2 ool B Sl eeditne 55k 4 625 (95 5 (o
ol B! o as Sl g ol 4 allgs (g ol o
Al s &lol] g 4 s o o0l H1E la
o G akas s o 09 xS ol sl
Jlams @oily 5l Brae e Jlade 5 ilulax
55 IV Sl b (Ol 508 S le) eyl
Log 1Y gy b RBP4 oy clile o oslica
el Zelbio) ige jogase RBP-4 oS 5l oslava
5 15291 9y b 5 el (g il 5 (T 528
Zelbi0) g Logate damdl cuS l eslarul L
Ohsy 4 S e b 5 (Ol HeaS cals
Loy (Ol ol sl ol o) Sl

S0 392y oo adlite Slalllas (& il S92g b el
adllas S L o toglie Sl o3 g o Lol [VF]
Lol o solie ol5 5 sy 1) (a5l ol
OSee pyed g9 nl &S J po sl 005 5158
olwl 9o g9 cobis 10,5y sl |y ey wileiy ol
GolS o oglie oy ol lis (gl aslllas aiS
posi b &5 Sl osd (Jwg 25 9 pliel (02 2l
sl 5 g sl a5 ax STV Wl bls )l Sglie
4 bl Wad plubs Wl Seglie Oy i 56 cod
Gloyssl als i b o 5 (S sey oo Sl
65 Ol Slalllas ulply aiil bl s ol iy
Suoglie p (Gbyy Colled gy cnl Sl owyp Gl
el bole S lsie 4 oy RBP-4 5 (gl

Ll 55 5590

SLETIY
coish ol 0wl o Glegh SO dslllas ()
Sl Gged laie @ (2,5 YYYERNYY 555 nKls)
Slly> Byan 9 55 S 5l Ghge Gl aiad
slod o Slilg o aws ol al 4k eyl
Qo3 Ve BYD oo Caghy (o5 il a0 YYEY)
QS’L"‘“’S) celw VY 9 L.;J)L’ celw VY 4>).> S 9
a Jly coly e g wae plad o Wl (6l
LIS B cpjlge i ,S cdl,e ailolsl g SIS o5l
Al el s olRisls IS aiweS Billae Sllg>
W cobs oKiole;] @ lo ige JWD! 5l e atén O
el 09,5 90 4 (ol jsb ala Ghge e g 0D
u;l » FUER W 6)L.» uw 09 U"’L'"‘ r > 05; RUSI )
2 e Vg SIS (Rbo 098 50 Ghge e 1l
55 09,5 slo ige 88 5 (el s 038
50 iBlad 2o el daliy aigS e (gl axan A oj90 4o
S aeln S e 095 sla hge den &5 >
3 e Olds Job jo ais STl aan )0 55, 0
ooliinl o ped dalsl gl o Shge S Cu Sed
o plsl S Dlilgs po ol JLad b s g ais


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

ohlSen g Slaey oy pus

w2dls g RBP-4 oy clale yy oglie (505 5167 VO

b €l

5ol OsE GuF by Lol W
e Fro V) LAL S5 polie (mgigiets Yl
VIO 5l ) Gelgnsl a4 Cneglie GaSls (i) (owdlp S
Solp ST 5l 5 ) RBP4 oy pi3lie 5 (
Slo S obul 5 olo (Shy b g oo (alBl ) ()
ol W1 50 g5 Calyo atadlys iy ol 45 Sl
e iy el bl (IR cel cubs Ul
E=-/++1) o ole V Sue 3l e 09,5 50 2 sl
OL Y Jgazr 55 095 93 sl psite Dglis () JSCB)
30 038 Oeibes o o ped alloe aae Al ey Al o0ld
S 095 b amlite ;o (5ol IS8 & (o1 503 09,5
09,5 ) G lole IS @y e alae (5 .28l ials
P=ee V) 39 5 G S5 09,5 L dnglie )3 yel
(P=+1- V) 55lS (P=+1- V) oy RBP-4 slis

(lS%.JJ «S y909u5 RA-1000 O95SS) )},,}IL;'IQS! oK
HOMA'IR 0”5) QO LS"J?‘“'" iju W ‘-;).\f D)L.\.a‘
25 Jsed Bk B3G5 5 dpedl 5ol L
1ve] s sl
(HOMA-IR) index = (fasting insulin(uU/ml) x
fasting glucose (mmol/l))/ 22.5
F3TY BUNEREN GALQJ ols las ;_il;”ﬁ.,h.; Q}A}]
Sl o sle 4l oy lp il Yoy Jlos
5 el b sl g (1 She ol oy Ll
sl 09,8 o layate Sl Oglas anslie lp
sobie 4 g duen 5l o psie y cobs W T s
9 O3 e gy 5l B yaie o alal) (s
&, lolize rhw ol oolau S M g
5 ooliil b b ools o a3 ,§ ks o P<-/+0 bl
b Judo YY a5es SPSS (5Ll 1580 6 5

seglie oy pod aaliy 1) Jga

plie i odd exh )bz P> Jd he
) oo Yoo A- A- s, ¥. Yoo (O 0)9 doyd)edds o d539 (59
q. q. q. q. q. 9. q. (4l )| ,S6 o ol !

[l 1ol # o S0lal (oliardin Jalse 5 0 039 2 shosliio (a5 atin A 1Y Jpur

[n=9]u.>)~ 09)5

[N=9] J 5 09,5

Prans

#2YVE/FEVY YY-/AEVY
ARAAE AN YOVENA

e[V YE YD NIV
- SNE
#RYYVEALYS YYF0t\F

#20/0F /A ZIVE. 28
AV XY ¢
#20Y/YE] Ye/ax\y

(%) &5l 38
(p5) allas 5l am (33

(0% 039 p S 9kSTp S slas alae (5
(O 0j9 5 kST B rae 15 (39

(mg/dL);s oI5

(MMOI/L) g
(HOMA-IR) i g Conglitn sl
(ng/ml) RBP4 s s polio

LR Lg)bb.m @a.w-ﬁ:'


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

VOV (Y) Ao y90 AF L Sl ol 3 S5 pole ol dloe

o it o L3 ¥ Jgur
HOMA-IR L alae 59 % 039 RBP4 s
<IAN - s ARAES 0. ¥ DARR AR (mg/dL) ;s 4l5

AN s Y i NG UMOI/L) ¢y g
CIFAAs - [PFY JEeY (ng/ml)RBP-4
IOA- % e AS (5 O 039

L Eavs sl a e ) Gl alas 05

(O 09 PSS »
[0 g lolins plass
o+ 6)|.)L1.9.n clau-)}%-ﬁ:-

—e— (oglio 09,5 J e 09,5

vOO .
va.
YA
Yv. _
Y;. B _/\-/l\-
Yoe |
Yfe
Yye o
YY.

(sl 39 5l om Jol atan Sl ole S (ayed Jol atin (pyed poo alin (ped pow atin p)lez Ain emnalie il alis e dis olisalis

b b s RS S S s
Iy &35 el Hlolime rals (ol (gubos Jol atam ;o 095 90 (e, 5) S 5 (225 sloeg)S 50 G (59 Dl sd ) IS
59 Oeibs Ho clslae pory adn LL U o coslive 05,5 90 10 Jig el ol (ol ccols gy oleS sl lis

é.ajLﬂ-a GB; ‘51)5 u.oS/.aLa.a)O 6)‘0L».m u...:elS d.l}‘MM wa) (pZ '/’O)MOMLM 6)&[...’.9 ;_AjLﬂa 05;5\5
P =-/-YY) o oaplie S 09,5 4y G


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

ohlSen g Slaey oy pus

wals g RBP-4 opw clale y oglie oy ye5 jils” VY

(Vo) il Ken g 292 (V0o A) il e g plal
1) 315 (3 5o o5 (V1) il fSom 5 5yt 5
2 O30 sHbs @la Fogel jo nlsmal cul 5
Oiped A ol g wll o geen Wsle 1,3
Jole (rals jo (g5lsn (a3 olail 4y Wil oo Seglie
555 b Al b pimmen AL Sge RBP4 ol
Oy p 1y reglie iy yei HSb a5 (Vo) e) il Koo
9 95 bl (oo g @p WOS (ow)n (SLe Gy
0355 ;o (g lolime rals wian VY 5l e il S
g WS A Guyes 0 0 Lo S e
Sow g B8 plail SMlac eogr wisly lis pimen
Gl saglie Sl e 09,5 )3 93] Gy 4 S
IS8 4 Saglie (nped 09,5 ;5 RBPA nolie 5 il
0,5 o jals oS 098 L awslae o (g,lolse
5 Sopate JRagh 4 Azg Loy opd (oo iy alae
<8l 0 RBP4 ol pels a5 (Y1 F) il Ken
Slayes 5l g 1y oS &5 Sy s @lasl o2
S e sy oo S & oS IS aolar
ol el g oo S8 50 cou | b cdl ol aslen
2l e 0sd b Pageil G S 50 e
Ceoglio ¢ Bl b a5 sl 05001 RBP-4 ¢y ien
Siagp 5o [YAL o)l bl g0 g4 cubog culgms! @
o Gise 9 eSle 3 RBP4 0 (b3l ol
(Vo) il Kon 5 o8> slo ausl L aS ais osnline
aS Wil 00,8 laxe (Yo A) Luil)San 5 pd &5 Jb>
YL s 00y asls b sl b5 ;0 RBP-4 #haus
)megwloéywbu)jb |5>QL’)))-’L)“~‘-’
(o B 5l (o3l og Sglite &) az g b sy (o
DYl sl o (a8l ol anlllas 5,50 438 § i
@ pylie slo Soge;l o RBP-4 zhu o5 YU
Sl ol 5,58 Yeg cobs phlew 0 g gl
sols oles b Limgh ,Sus a5 cl Jb> s onl 1120
mwjuﬁjgbbRBP-4beyQau|@xl

gl Cwglie jaSln g (P=00 1Y) g
el (g )blme JSS 4y Gy el 095 j0 (P40 Y)
Coglin yarls polie b oy RBP-4 polie .ol
cere = M) Ghege g cute bLSI Sdgd
g lowgie bLI)| e dlae (359 b g (Hgmpm (Sned
Cls (g Smed iy = —[FFY) aie
(Y Jgaz)

5 Ol 4 Cowles (I8 5l 5 w0 RBP4
a9 Ol B (oByy culled i oS snol w5
5 oddgedl o Sles @bl o Snsl SO olpe
sloasly 5l (S 0] wiS o 5 8 Sl gl
5 el Conds SO G S 90 g8 el
G asbe RBP4 Jie lo cnlSsusl iyl
Sl iogn 0 el Cuglico arwy ;0 RBP4
#6 ollas DY) el s, ol 4 wlise
IS Oedamdl 4y Cunglie g Cabis p (o8559 Sl el
5 duel 365 3,5 b pols adlas [YYON] Wil os s
el Ghg) cnl 9 0,5 WL Y g8 Sl Cmmgig oy o]
9 Oedgedl Gl i Gl 9> 55 (5 38
HOMA-IR _asLs o il b g Caoglie ol
3 cobs W W] as RBP4 o polie iul33l
3ol o g 2 Lo Ghge (59 B s gl aiie
D)5 Iy Gl et IS 4 (559 5eSle ole ) Jobo
GRS (Seglie G yad 09,5 gyl alie A Jsb yo
JAS 095 b awslie o (S35 (el jo 1) (g)lolixe
Dyl 09,5 90 50 (i abde (59 omizmen il i
Cel Goglie (nped &5 ysk 4 bl (g)lobias
2 @S 098 o e alas by slolae Gl
D)5 G5 Az (g o0 &5 WD J7US 098 L alie
A (275 095 (SN S S el Soglie (g3 pe3
sl e o GHas o5 Gl s o Gj9 el g
O oRIBl s ez O ol Sle 225 095
2ol o SHae

oy RBP-4 olie ols olas gy cpl gl
Gloline JS& a4 JS 09,5 b avnlie 10 (o3 095
oegh @S b Ghegy cnl gle asl il als


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

VOY 57 (V) Qo495 A JLus

‘_;hw; OL“’])& USW); 391; olKuisls Abm

b Cdb Sglie lused g v 5 omb
Sl el Sy oo a3 & Ivs] wols oles 1, GLUTA4;)
5 e b ghie ghe 5 e RIP L el
o OilRl ) SelS Gras g Qi GLUTA o)l
oealS dely seglie Ol joi 5 pole axdllas jo .aies
e s alas (35 sloliae Sl g (S5 (eSle Jloline
SIS ol G (e 5 bamgle LU (uizmen 5 0D
g (ol 9m0 (oo GLaS &5 0D ovaline (ui alde ()39
039 Bl 5 2z weps Gals b oanuly (e
boalie o oLl S5 jlolas rals o SHlas
il A5 56 1S 09,8

Sl @25 095 55 Gelgedl polie el (uizren
Oryed 9o (oo LA 5 Wil (oo Sl sl GRalS
Oedgnl 28l o sl olng o)l g5le b el (Seas
Ol ORIRI L (ch559 oyl Sy (o0 HB 4 0gd (oo
PIBP e codled (2l3l 5 (s gond! 00315 (5l i
s Tmusr 08 Culewdl mals el [YV] MAPK
SN e ) geglie cpped 56 (Yo NY) il e
il 09 0 IRSL (s oS gw) (b
S @ ol b IYAL 555 1o (6 lobine Liul33] toglie
Ol g (s 009 Sl b (Faglie Dby ped vy (o
2 Sl Gyl ol 0 (gl 003 15 (6l g
) (o 3l g0 g9 alio

Gl K& 4y Saglie (pyed pil> g o
09,5 b dulie )3 (nyeS 09,5 )3 1) (gl 4 Caeglie
Uige 30 oy RBP-4 alS L a5 ols alS s
o Sliday g9dge (nl e olen (e 098 e
ol o)l g5k 5| Sy ooy RBP-4_j2alS” a5 wis
5559 Cellad 5 0l A (gl Cuglie Sgugy 50 a5
A e 5 alslie S lsie & ol e haslie
S8 sle Giesn sl adl 5l mlbs ol asl SIS
Iy xal w8 o coles

S A%
Jole ualSyo SMae oogy 5 i (mal8l L9 o

2-Jorge

557y 90 &5 ks sl Lo 5o eleedl 4 Cuaslie
L ST as ol ools las asdllas opl jo opioren )l
09 Dl oS Jl e SSE (Ko g 5 5l oolital
alayly g loloe ol J S pstie 90 (pl oo alaly o
280 (oo S &S 09y (o0 w5l R 90 0nl O
5 RBP-4 (1o alal; 1o Jge Jole S (o055 codled
G ooy pas b iS5 a0 Sdgud] Cglin
RBP- il58l b als el wlgs oo (o), Codlad
gl adl b oS 058 (gl cuglin a3ls o4
RBP-,;5lie aisls oylas (Y- + ) il Ko g (o934

Syl (bl gl 4 Cwglie a3l L4
JrsS 098 b aalie ;o (njed 095 slo Jige 0 )
e Wl eaid )3 s oYL ol bgolisS e 0
SLSY g oS oo oolaiul (65, arin Glgie 4y (59805
ooy bl el ol yed g5 onl [YY] aiS o 0y
womizmen [YY] atS o e 1) SeonadS 08
Loy Sel5 b, gl cel eglie Slo s
slae @ o Jisl g GLUT-4 G o0 g Jld odlae
Sl SMae S5 w8l g 09h (oo sk
IVF] ams o il usigp slodol> dawgil, Jlad
Ol J5S 098 b aslie o 1) (Sieglie 0 ped 09,5
o e (V¥A0) 1l 5 (5,0h aslllas L oS olo
wllhs ;5 55 (V) Gl Ses 5 'l Lvol wal
oS U SZ L et (ubs b Sse 53y 2 OO
Ol 3l o, Y ol Sl s Gl ol 13 (o
a8 Y s 39 Aoy YO IST Vel )
Glgima oli8l b adly o (s j, 0wl il
wbo J)...S ee)f 5o GLUT4 J‘i"?f 6‘53-"“ ol

1-Hall


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

ohlSen g Slaey oy pus

sl s RBP-4 oy clale yy taglie oyes 5”0

3 slsedl 4 Cwglie 5 (9> 3555 RBPA Ll
Slg oo g Cenl 005 JIAT L 90 g5 (b slo Shge
A9 05 w8 S Gl ol 6l oged (e &
osliinl 0590 subo llen o (gl 4 Cwglie o
S B

SO0 g SKid

oo (YYRAFAF 0) (o o8s a5l ab 5y allie oyl
Jole oles jo a8 SulE i8S GBI Gl 5wl
5l s v gad gleanly 1) il gy


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

V007 (V) Qo495 A5 Jls o ol (S5 pole olKisly alre

References

1. Gerich JE., The genetic basis of type 2 diabetes mellitus: impaired insulin secretion versus
impaired insulin sensitivity, Endocrine reviews, 1998; 19(4): p. 491-503.

2. Yang Q. et a”, Serum retinol binding protein 4 contributes to insulin resistance in obesity and
type 2 diabetes, Nature, 2005, 436(7049): p. 356-362.

3. Buse JB., “et a”, Primary prevention of cardiovascular diseasesin people with diabetes mellitus a
scientific statement from the American Heart Association and the American Diabetes Association,
Diabetes care, 2007; 30(1): p. 162-172.

4. Mehrabani j, Damirchi A., Rahmaninia F., Effect of Two Aerobic Exercise Intensities on
Lipocalin-2,Interleukin-13 Levels, and Insulin Resistance Index in Sedentary Obese Men, Sport
Physioloy, 2014; 21:p.95-108.

5. Manson JE.“et a”, Waking compared with vigorous exercise for the prevention of
cardiovascular eventsin women, New England Journal of Medicine, 2002; 347(10): p. 716-725

6. Lavie C.J, “et d”, Exercise training and cardiac rehabilitation in primary and secondary
prevention of coronary heart disease, in Mayo Clinic Proceedings,2009; 84(4):p. 373-383.

7. Wajchenberg B.L., Subcutaneous and visceral adipose tissue: their relation to the metabolic
syndrome, Endocrine reviews, 2000; 21(6): p. 697-738.

8. Graham T.E., “et d”, Retinol-binding protein 4 and insulin resistance in lean, obese, and diabetic
subjects. New England Journal of Medicine, 2006; 354(24): p. 2552-2563.

9. Broch M,. “et a”, Circulating retinol binding protein 4, insulin sensitivity, insulin secretion and
insulin disposition index in obese and nonobese subjects, Diabetes Care, 2007; 30: p.1802-1806.
10.Wdker Kz “et a”, Effects of regular walking on cardiovascular risk factors and body
composition in normo glycemic women and women with type 2 diabetes, Diabetes Care, 1999;
22:p.555-56.

11.Mansouri M, Nikooie R, Keshtkar A, “et a”, Effect of Endurance training on retinol binding
protein 4 gene expression and its protein level in adipose tissue and the liver in diabetic rats induced
by ahigh fat diet and streptozotocin, Journal of diabetic investigation,2014; 42:p. 524-532.

12. takebayashi K,“ et d”, Role of retinol-bonding protein in pathogenesis of type diabetes,
Endocrina metab, 2008;3(2):161-173

13.Lim S, “et a”, Insulin-sensitizing effects of exercise on adiponectin and retinol-binding protein-4
concentrations in young and middle-aged women, The Journal of Clinical Endocrinology &
Metabolism , 2008; 93(6): p. 2263-2268.

14.Phillips A. and C. Cabbold, A comparison of the effects of aerobic and intense exercise on the
type 2 diabetes mellitus risk marker adipokines, adiponectin and retinol binding protein-4,
International Journal of Chronic Diseases, 2014.

15.Ku Y., “et d”, Resistance exercise did not ater intramuscular adipose tissue but reduced retinol -
binding protein-4 concentration in individuas with type 2 diabetes mellitus, Journal of International
Medical Research, 2010; 38(3): p. 782-791.

16.Choi KM, Kim TN," et a”, Effect of exercisetraining on A_FABP, Lipocain-2 and RBP4 levels
in obese women.Clin Endaocrinol, 2009; 70:p. 569-574.

17.1bafez  J., “et d”, Twice-weekly progressive resistance training decreases abdomina fat and
improvesinsulin sensitivity in older men with type 2 diabetes, Diabetes care, 2005; 28(3): p. 662-667.
18.Pierre W, et a”, Hypoglycemic and hypo lipidemic effects of Bersama engleriana leaves in
ni cotinami de/streptozotocin-induced type 2 diabetic rats, BMC Complement Altern Med. 2012; p.12:
264.

19.Skovsg S., Modeling type 2 diabetes in rats using high fat diet and streptozotocin, Journal of
diabetes investigation, 2014; 5(4): p. 349-358.

20.Cacho J,. Sevillano J“ et d”, Validation of simple indexes to assess insulin sensitivity during
pregnancy in Wistar and Sprague-Dawley rats, American Journa of Physiology - Endocrinology and
Metabolism Publishe, 2008; 295 ( 5): 1269-1276.

21.Ahmadi N., Moghadasi M,“ et a”, Changes of serum retinol binding protein 4 levels following 8
weeks moderate agrobic exercise, Asian Journal of Sports Medicine ,2013; 4(3).p.208-12.


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

ySen g Slasy o e wals g RBP-4 opw clale y oglie oy yes 187 VOF

22.Thomas D., E.J. Elliott, and G.A. Naughton, Exercise for type 2 diabetes mellitus, Cochrane
Database Syst Rev, 2006; 3(3).

23. Winett RA., “et d”, Potential hedth-related benefits of resistance training, Prev Med, 2001,
33(5):p.503-513.

24.Arora E,“ et d”, Effects of resistance training on metabolic profile of adults with type 2 diabetes,
Indian JMed Res.2009; 129(5): p.515-19.

25.Yavari A., Ngafipoor F., Aliasgarzadeh A., “et al”,. Effect of aerobic exercise, resistance training
or combined training on glycemic control and cardiovascular risk factors in patient’s type 2
biabetes.biol.sport, 2012; 29:p.135-143.

26.Hall K.E., “et d”, The role of resistance and aerobic exercise training on insulin sensitivity
measures in STZ-induced Type 1 diabetic rodents, Metabolism, 2013; 62(10): p. 1485-1494,
2013;62(10):1485-94.

27.Frosig C,. Rose AJ“ et d”, Effects of endurance exercise training on insulin signaling in human
skeletal muscle: interactions at the level of PI3-K, Akt and AS160. Diabetes, 2007;56:p.2093-2102.
28.Jorge M.L.M.P..* et d”, The effects of aerobic, resistance, and combined exercise on metabolic
control, inflammatory markers, adipocytokines and muscle insulin signaling in patients with type 2
diabetes mellitus, Metabolism, 2011; 60(9): p. 1244-1252.

29.Hansen E., “et a”, Insulin sensitivity after maximal and endurance resistance training, The Journal
of Strength & Conditioning Research, 2012;26(2): p. 327-334.

30.Black LE,. Swan PD, “et d”, Effects of Intensity and Volume on Insulin Sensitivity during Acute
Bouts of Resistance Training , The Journal of Strength & Conditioning Research, 2010; 24(4): p. 1059


http://journal.nkums.ac.ir/article-1-1195-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-17 ]

The Effect of resistance training on serum levels of RBP-4

and insulin resistance index in type 2 diabetic malerats
Ramezani N**, Gaiini AA?, CHoobineh S, Kordi MR}, Baesi K°

'PhD student, sport physiology group, faculty of physical education and sport sciences,
university of Tehran, Tehran, Iran.

Zprofessor, sport physiology group, faculty of physical education and sport sciences, university
of Tehran, Tehran, Iran.

3Associate professor, sport physiology group, faculty of physical education and sport sciences,
university of Tehran, Tehran, Iran.

“Associate professor, sport physiology group, faculty of physical education and sport sciences,
university of Tehran, Tehran, Iran,tel number:09122146212.

SAssistant professor, Hepatic and ai dsgroup,Pasteur Institute of Iran, Tehran, Iran.
*Corresponding Author: university of Tehran, Tehran, Iran.
Email:nasrinramezany49@yahoo.com.

Abstract

Background & objectives:Diabetesis one of the most common metabolic
diseaseswhich is characterized by hyperglycemia and failure of endogenous
insulin.Levels of serum retinol-binding protein 4(RBP4) as an adipokin increase in
insulin resistant or type 2 diabetic patientsreferring to its role in regulation of
insulin function and glucose metabolism. The present study was designed to
investigate the effect of resistance training on serum levels of RBP4 and insulin
resistance (IR) index in type Il diabetic male wistar rats.

Materials and M ethods: Male 8-week-old Wistar rats were randomly assigned as
study samples. Diabetes was inducedby intra peritoneal injection nicotinamid and
streptozotocin. Five days after injection, blood glucose was measured and the rats
with fasting glucose levels between 400-126 mg/dl, were considered as diabetic rats.
Based on homogeneous body weight,rats were randomly categorizedinto two control
and resistance training groups. Onemonthafter inducing diabetes, rats in the
training group carried out an eight-week exercise program on a step ladder,
whereas control group remained sedentary in their cages. The levels of the serum
glucose, insulin, RBP4, and insulin resistance index (HOMA-IR) wereassessed.
Results:Serum concentration of RBP4[(57/3t9 to 70/9+12)(ng/dl),(p=0/007)],
glucose| (234/8+36 to 324/5+16)(mg/dl), (p=0/001)], insulin[(5/5+0/8 to 6/7+0/66)(
pumol//),(p=0/002)], insulin resistance index[ (0/3£0/11 to 0/2+0/18)( HOMA-IR),
(p=0/002)] were significantly decreased in the training group in comparison with
the control group.

Conclusions. The present study showed that resistance training could decrease
glucose, insulin, and RBP4 level and improves insulin resistance in rats with type 2
diabetes. Therefore,it seems that this type of training can also be appropriate in
patients with type 2 diabetes.

K ey wor|d: Resistance training, Insulin resistance, Retinol -binding protein 4.
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