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Effect of circuit resistance training on serum vaspin concentration and insulin resistance in patients with type
2 diabetes

Abstract

Introduction: Insulin resistance has an important role in the pathology of diabetes. Vaspin is a novel adipokine that
has a role in increase insulin sensitivity and improve glucose tolerance. There is limited information available
regarding the effect of regular exercise, particularly resistance training on serum vaspin concentrations. The purpose
of this study was to investigate the effect of Circuit Resistance training on serum vaspin levels, Insulin resistance
and its relation In adult men with type 2 diabetes. Methods: 18 adult men with type 2 diabetes (age: 48.50+7.73 yr,
weight: 79.41+12.60 kg) were randomly assigned to experimental (n= 10) and control (n=8) groups. Experimental
group participated in a resistance training program (3 days a week for 8 weeks) with an intensity of 50 to 80% of
one repetition maximum. Blood samples collected in the 12-hour fasting state before and after training period and
levels of vaspin, insulin, glucose and insulin resistance index (HOMA-IR) were measured by ELISA method. After
evaluating variables and statistical analysis with t- test, It was found that: Results: After a 8 week resistance
training, levels of glucose, insulin and insulin resistance index (HOMA-IR) were significantly decreased (P= 0.040,
0.012 and 0.011, respectively). Whereas, serum vaspin concentration showed no significant changes in resistance
trained group when compared with their control groups (p=0/380). Also, no significant correlation between Serum
vaspin concentration and levels of glucose, insulin and HOMA-IR were observed between the two groups.
Conclusion: The results of the present study suggest that circuit resistance training can be used as an effective factor
in improving of insulin sensitivity in type 2 diabetic patients.

Keywords: Diabetes mellitus, Vaspin, Circuit resistance training
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! Metabolic Syndrome

2Vaspin (visceral adipose tissue-derived serpin)
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4 Pioglitazone

5Leptin

6 Resistin

" Tumor Necrosis Factor-Alpha

8 Glucose Transporter 4

9 Adiponectin



OLHen g 00ljges

737

odal 1 Jgam j0 (el JSSg, Slasis (VFYYY)
]

Fsllsn ogly ond b Guy Jeld LnolSan]
B g3l e Lol 4 4 )bgs BES il udes
S Congilyd g 5l o b eansly oS wily Janss
wia oz jlam 5 b (b gligSe )L Bl el
ol 2 50 0% 18 (sl acin LSS S5 903 o o8
Sl 53 4 a3Y ol walas ) Gelal i e 5 ploc
Slopls & e 4 (giluiny Glaoliws b S de SIS > aS
3)lge Jold (i ped ddz j2 U5 (Lo (VYY) as ol
el 0090 33

B e g S Hlws 4835 10-15 e ay (0,5 65 -
(soglie

039k Cnyed sl -

4i35 10 Goe 4 8,5 0 e -

P b3l b,

L 09 ey sl 01 C0 b guiwad ol lawgs 03 lazy!
o)’|.»'| 6)‘95 g L r:b.i‘ e 9 JL..ouo 63}‘)3 )| oolaul
4550 olliws jloslawl b 58 & (0,2 duey0 0l (6,5
1 Jgor el Cass & o cuS 5 ousS ol
3 0 ) Gaizs sla goge;l 50,5es 5 S Slaseine
oo a5 Ll o el 10 i S5 SO polas
b LS5 Sy e jsliie 4 03 e Lo Sogas]
IS ey iz bagogesl bl o i 0)00 SIS >
SIS, b B siols Sges ge;l plasl Joee 4 ¢ Lol (3 pe3
ooﬁ'l Cewds UL§)> Al )‘)iJ s_i.: 9 LAAAJ—‘ ).JGJ Sy94
50,4 1,510 8L, S > o la Soge;l lol jo 04
g Wols ploul lasgs HUatil 050 dicins 1,8 G ooy
Slom oS ol dids G Soe @ o Soge;]
g Wols plol lasgs HUatil 050 diins 1,8 G ooy
el 5lam oS ol aids G ep ol 5l e
eSS A5 6 125 1) wijy o Soge;l (ot Ul
ol e a1 SO mSTas 4 B oaisls ol

! Butterfly

2 | at Pull Down

3 Seated Rowing

4 Body Composition Analyser

OB 5 (sl g
SRs3 slo aised

b o By g 08 des Djpge 4 pol> Ghagh
ye i 26 sl wd el seilim 5 0selin
BB e yes 2 g5 Cubs (slew 4 dine JUuS
S9y9 kulyh oS eS,L agh e aldbgls jsba
dils JlocSs Jila omals ol sy & b goges]
mg/ 100 Ml jin 9308 9 2 g9 cubs (s,lew

(S5alS «Boye = ol sylens AT o 05z g pac 5 126
O3 Brae s (Shdcanl ((Hhr Jos sk s
3 B Sogesl uizper g IS g Glibs e Jule

P (2 Glam) sady il slag)ls b lo)s al> 1o
0 oreen onl bl 51 B B g wogs gl g2
slasdgesl wala 1) 455 b phate (n o ploxl saiile
“JgusS d0e 2 ailiy) calllas )90 (b ,0 yil> b
S 2975 bl 2l aslisne)lS 5 Geejsite slo
Sl B Sl s 45 45 65,5 oo B yas s
18 slass o sy sl 5l ey Bl D929 Lagylo alad
asbicgls, a5 wuile 3L 2 g5 culis 4 Sme Loy i
S oge] s a3 w85 Fanses s sl a8
=) 275 sy S o (Bolal Ojgo ar Ll il wxl
oasls o SsLs 7915 + 15/4 = 54 « Lo 47160  7/7
(10 =olaws cgopo yio p o, 55k 28/0 £ 419 = Sus o095
+ 8/8 =5 (Jl 49162 £ 8/05 =) S 05,5 4
p,SolS 2603 £ 37 = sus o5 Lasls p,55Ls 7913
iz 5 15 (8 Toluas e o

S 55y 2 5y 3 ake e ie 8 e a2 058
S5 S 0,0 50 =80 s b caids 60 coe 4 ad>
SRR TS R RCH ENPUSPHE SIPRVISRCCES SVRERION VPO o0
S5 Ky oy 70 6 50 clacas b )z 05,5 slo
ol LSS 15 1 10 slows b g asin 4 Soe 4 acien
0395 Okl U pys atin 4 jo 5 sl (yed & S >
o b g aiciin 51,85 S5 00,0 80 5 70 ot b oy
58 sl A1 oy ped 4 S > e 6l 5106 8
10 Jobs 5 cugp 2 5 Cagp 3 Jold cnyed adn
oles casils 45-60 olSns] jo jo cudled b 090 olKius
o eyl e g 4l 30-60 aolSns! (o ol il
5 oo b, Sl o asl 120-180 cog g0



738 2 g55 calys 4 M ol 55 (ool Cuoglie aFLE 5 cprily oy Sdale 1 (Slopls oglie o e il

loads a1y Jlrs Bzl (1 Silo g0 s laools  soled
90 ploul 16 SPSS (el 13810 5 51 ooliiasl b ldawlxe
b b5 a0 P<O/0S Laygesl (s lobine pxlas

polilo oy poi JS g wlasin .l Jeuo

= . 7 :

> f3 = |3 2 . "i\ é

L N O S E R I N ) .
A 3 5 2 |5 2 5 8 I S I

e o33 j 5 3 3 3“

4, 4, \jq <o

120-180 30-60 | 45-60 | 10-15 | 3 %50-70 3 Jsl azan 4
120-180 30-60 | 45-60 8-10 3 % 70 -80 3 pgo ain 4

GOy e 9 (S s lh 4 by po LS (A

5 @75 095 o Skes 5 S Slarie ow)n @b
Lo o3l (585)509y5 sy losal 1 gz po S8
polie (pSile 0y 03,5 la oge;] jo aS ols ylis
09,5 slaiogasl yo 5 00,0 VI3 ( pai 098 3l ans 3
5ol oIl Sy ey Ll s, 126 s
03,5 3 s A ol P luie) 09 loline (s )lal Ll
- 95031 539 (0110 5 036 L sl ol JiS 5 0125
e Dol 525 J 58 09,5 b anglie o (225 095 sla
r 25 09,5 o (P=0/93) ol ol 1y syl
Ao )3 o ooy APl polie (Sl (o295 (09,0
IS 095 55 5 Rl 093l & Sl 0903l
OI P lie) o9 jloline o] juss Jg ols oylas zol3l
5 086 L ol pln JA5S 5 (25 095 50 iy &
2O (Saglie oy azin 8 a8 0 ssaline iz e (074
O 0355 ALl 61 J7US 09,5 4 S (025 095
S ke (29,5090 sy @S (P=0/38) ol
S o i 1S5S as ol las alS e ani SS
P omb @ a8k 9o piS g gl b b i Gop
090510t & Samd 03l Al e 3 (2 058
oy p @l iz e (P<0/001) susls jloline iolsd!
s )15 S a5 ol las 55k DS > (895
ORI JAS 09,8 S (225 09,5 50 550 OIS >

(p=0/001) sxxals lobias

S 1 gy ad bl ol (Sod oloy b oayl
S Ol a sy @Ol (S 4 ol abess 4 (Foges]
(22) sl oads (e a5 5590 OIS > ariny IS5

5 oS gz gl 5l A3 cel 48 95 (5T W00
S el nyes gtud> 23T 5l an el 48
GrSaiges b cels 12 a5 as aulys o Soges]
8y @l Slge Bras sl g3 T agel Oloy U e
JAS pohiie 4 6 pSaises oy silualin lp S
P sor skl gl po S aged (s59,alS o,
Conly Cawd 295l Qyg 5l dS plxl meo 8 el
Sladls) ) loaiga 5 0b ad S (155 g o 10 a Goge]
& 3 &yglees CEDTA) (o5 olinil s goole (s9l>

10 Goe 4 aids ;o 590 2000 ce o L) 5o 2l e oo
59 bl ley B ol caws a0 (slowdls g s50us (4o
b 5,105 o5 il gaz 0 — 80 sles o g 58
slostinul b g 11 (o) @ gl sl (g0 il
5 oy Slp s 0) Gl egate slaceS
Cusabio Biotech, Wuhan, China 5 ,& 51 gl
cdale al eolaxw! (Mercodia AB, Uppsala, Sweden,
39S 55515 (6551058 b (2 Sy - g 51 s, L S5
o3IO Rl gasl ()l &8 78) kS e jloslitul L
4 ol by Comlas 5 Dk o po 0 (605
sk g 0555008 5 s ys SIA (s Sl 5
SIS Sl 5 5 2 p)59,5ee 0107 5 a0 615 (g
@il pobiie 409 i gws o8 Jee B g 00 23
-o 5l L 9 ZHOMA-IR a5l 5l o gl Canglie
Glolre Jsop Gk QLLAL SH5 5 sl (55
Oelgudl CBBle 5 o Jgaidhee S chile o 5

O oolaw! Wb oo yid .).>|5‘;.$A

HOMA-IR= 55,15 clale X sl el +22/5

&obel ko
O30y 5l eslatul b leesls Jloy auie ol 5l
5 bl o 5 s slp By el -8y S 0allS
e g aials T ogesl 51 leyaie (29,5 059)0 (samslie
W OQLQM‘ J.aw t uﬁ‘“)" )‘ Lbog;u.u LQ),J..A L;MLM
Gl yaie plo b Gy bLS) ot sl izen
A oolaiwl gy (Siad oy 3l 0dls (5T o5lul

! Ethylene Diamine Tetra Acetic Acid
2 Homeostasis Model Assessment Index



OLHen g 00ljges

739

Jr=S 05,5 & Camd (2025 05,5 39 05> 5515 sb o5
wr mis (p=0/040) Soline  glis
oglie po8 i 8 51y oS Sl (LiS (085500950
09,5 13 Oadeedl 4 Cueglis a3li g lgedl poban
SolS seil b 4 Camd gail e e 3 (020
@S 09,5 0wy a4 bl Pojlais) aals lobae

. .'.L>

ua:>L\..: 9 U"Jﬂ”“" C9Ja...o 5 Lg)‘oL\.x.o usbu ‘S,Hosbu
ooolive JyuS a4y Gl (2,55 09,5 )0 (yd guudl 4y Ceaglite
"l

-0l (b piio 9 (rapwly BLS,l 41 by po gl i
oud 6y

Ll sgzs yogar 10 e Sldlhas bl 4 a4 L
b oboe slogasls 5 uwly b con ) 02 om
Ll anllas yol> G S50 Gas «Slplio g yiies
Dy Sl pgyaiw b bad o sloals 5 uly
O L;)L}.L;.x.a .lalf.s‘)| as ols uL-"-’ ),él> Gl ol
Coglie (ol 5 rdgus] 35915 (b Crnily (oo cllale
(5 Jgaz) ais oaslice oy g

Coglio (a3ll g Gupwly 4 bew @b o
sl gl

3 Usaz o oud g pSojlail slo e Cale sy gl
@S 055 ) Geely o Sl ol el 4
09,5 5 Lol cedls o pai 0,90 3l aw Lrals ww s 11/29
=090 oy &S ol olas ilidl as s 10062 s
09 Jolire o] Olts 09,5 50, 40 oo plis pg,5
5 027 1 ol il 09,8 50 52 )0 iy 4 P i)
in 8 5l Gy o5 b Ol 55 29,5 0 (o2 (0166
Cad (275 09,5 )3 Ll (g0 p SIS (Laglie (2 yoS
oy r (P=0/380) cozlas jlobins Sglss S 09,5 4
09 P gohe (Sle o5 was oo (LA (o295 (09,0
09,5 ;o g bl rals as,e 12/27 S 09,8 4o
W ol Gl g saals Ll sl iolisl s, 383 J s
3955 Jolire g lel Bl 51 8 5 025 09,5 55 i B
0136 &l J5 5 (o275 09,5 1o ey s 01 P ke
o5 s (29,8 et (st e il o (050

oglio (9 po3 0590 3l dm 50 J S g (2,55 09,5 (60 ySdes g (S Blariie (Sl Gamslio 2 Jgur

o | et | i, | et | e | B | s
- - - - - 47160 + 7/7 o o
- - - - - 49/62 + 8/05 Jyss (Jw)
- - - - - 169/19 + 7/95 o I
- - - - - 172181 + 6/45 s (o g55lw)
0/93 0088 0/36 0/94 80/4 + 14/4 7955 + 15/4 o 39
0/10 1/88 8013 +9/1 7913 + 818 Uy (055 51s5)
0138 01896 0/36 0/95 2619 + 4/5 2810 + 4/9 o O 0095 Ll
0174 033 26/4 + 317 26/3 + 317 Uy (g0 s 31 p 5 okas)
-0/05 5110 0/051* 2125 0/86 + 0/22 091 +0/22 o ol & yoS 593 o
0119 1/42 0/75 + 009 0/75 + 009 Uy (o 5lw)
0/002* 4139 92/7 £ 1013 977 £ 1313 5
022 | 1025 0776 051 RPN 913 = 189 j:: w5 290
0000 5/56 0/000 * 12135 84/4 + 107 51/4 + 8/4 o Kol 51,55 S
0/18 1/47 36/7 + 319 49148 + 2717 Uy (0.5 95 i 91
*0/000 817 0/000 * 9/79 85/3 + 12/5 64/4 + 9/5 S Wl 1S5 S,
0/30 1/10 56/1 + 6/8 51/4 +14/9 Jyss (p553kaS) gl yid 3b
00000 4193 0/000 * 6/53 94/1 + 1312 7314 + 16/6 e S Ay 51555 S
0014~ 3/25 4506 + 3/8 4209 + 45 Jyss (P55 9sS) crsly & 43 )b g0

onSile £ 5 lasbiwl Bl il M £ SD Laas o olis |, P 0/05 T 0 (29,5059, Hlobae wglas %



740

2 5 ods adkie il 53 sielsed] Cunglie (el 5 ely g0y Sy (Slols Saglie (ya il

o9l (52 yo3 0590 3l wmy g JuB 50 J S g (255 09,5 (2 bowdign e L (xSl (A lin 3 Jgua

g | | i | S| i e |
0/27 1/16 -36/10+97/64 283/40 + 133/67 319/50 + 75/75 g Crly
0166 045 | 37/25:234533 | 391+ 19472 353775 + 31/90 s (iedosleo 2 055 5502)
0/36 2/467 -23+29/47 164/40 + 48/26 187/40 £ 42/06 EyEss 3 9l5
0550 0/69 5187+23/87 150112 £27/22 | 153125 & 24124 U555 | Gl 51 ¥ o)
0002 211 -8/65+4/78 812 + 3178 16/77 + 13/14 e .
0138 -0/91 102243118 20062 + 12167 17/78 £ 5177 Jis (ind 2 1y shoo)
*0/01 2194 -4/44+4/78 3132 + 187 77 + 6143 e 4 Congliin a5 L
0/31 1108 12+3/18 8115 + 5137 6193 * 3116 s sl gl
A2 oo slas I, p< 0/05 e o u;“ﬁ)fQS)" Soliae cuglias s
VR R NNV U I KV Sleo £ o Jilial Gl il M £ SD
sroglio oy poi 3l ory )0 J 35S 9 51,25 09,5 09,5 (o bronnigm Sl 4 Jgu
Gololize sladio | Jimot Js 5 2 .
M+ SD M+ SD SR
0380 0190 391+ 19472 | 28340 £ 13367 | (il oheo 52 prF 55t) commls
01040 224 | 15922722 | 16440 £ 48126 | (yidgwd 1 pF sheo) 35515
00021 2156 20062 + 12/67 812 + 3178 (i) 52 13 slso) el
00011 2187 815 + 5/37 332 £ 1187 gl 41 Canglia 5L
5l o lailinl Gl =il :M & SD IREXYPIRA AR 0 0/05 o 0 (29,5 Hloline glas
ol (5 35 03Il (Gl puiio 3L by Crmanly (o0 s CALE (g (Soamnon D Jgur
&bzl rlsde e
01433 0197 PR
08310 01253 JI
01282 01268 gl & Conglin sl
01225 05301 038
0/594 01135 O 0095 (sl
0/660 0111 Cowl 4 p0S 590 o

ol )lasz_u d)LJ JUE S 0/05 Jlode %

50,8 andlne gl ol alis Ll b oles
a0 B 1y Lol Gy o
OLE559 3 Ll (so e iale wisls bl i
rizman (18) aibise S o5 3131 5l ol glad >
seslie (ot yod i 4 51507 0 IKem 5 Gl sl B o
e @l 9,080 50 acin 1,5 S 0o, 80 o b
25 (23) wals (55 1) Gy o Sl talS
ol b Gl ol S350 S0l 5 SIS s
ok L 09> (lhlion & Cond By - 8 (Solel (VL
ok 855 llies 4 Cos By ye - o8 (Sobal oy

2 Oberbach A, et al.
3 Kyung CJ, et al.

G S Az 9 g
saglin (28 ain 8 oS odls 2l gk
el mlowdly Clale 5 glalisdle L s glols
SIS ook ol 28 4 e U oS sl
2 09509 Dl eslpe 008 gl 4 aaglite gyl gud]
3B 0l 092y gl GBS Loy (yply il
S Gl Ly Gl o Sl o ol
P2l ek gl S s I35 1y el (ol
wan 4 311 e 5 oL (YFOANA) aiil o geanls
70-80 o L ON9d 9 S)lgm a2 JSay codled

0 5 03) 95931 860 po 1, B (lyo 25 wo

LYoun BS, et al.



OLHen g 00ljges

741

Ol Bz (nl g w0dg ik S5 S a0 80 s
ol BB 4y eely pals Ylzsl a5 azils
L (23) wil reslie Caye g5 5l S5 oo
30 Cmolg MRNA Ly aS ol oliad Sladss ol 092
Ol g Senl wly (02 S8b ooy 4 Gl slagl]
4 Coglie N0 ol slagSgule D,
MiSuse S | S Joodd 5 a0 a5 1) (el 9o
"ol Wi oo sl 45 900 oLt 0550 nl (26)
b Caglio (Bl b L5yl o Sl Jele oS s
WS byt b a5 il 2 g cubo g olsed
A4 eyl 511(26) oo el T e ( Sl
Tob St lp 2 g5 Subd Solon Samdy Sy o0
Coenl $l> 2 g5 Colis & M liless 50 (s (o0 o0
ol Slosezm (Splie Pt ecobs g)lo 1 0l
Oeely Geon w0 Glejee jsbar el (S oS
wrge (aglio (nyed pile Gaid o Bl e Jsle
(00,5 11129) reply soyw ol Jolineyé ials
4 Cwglie 230 g Gl ol a5 L olyen
olyon S 09,5 )3 hlie ;5 35 (2,75 09,5 ;3 (el gl
so,s 10062 il molaw pdgus! Canglia Lialidl b
asyd opl sauSagl Wilg oo 4l cpl rcasls il
oile Jole So Wlgioe Geily @il a5 L
S Bl Gl @ Caglie Al 2l s Sl
Slp (Pl Sl (e J3S 095 )3 mly Sal38
a5 asl gslab glajle, o) oSl
Sy )b il pdas Sgus] Cuoglie Comsg
Sz ol Jole G (lye 4 Gely oS (S50
2 95 ol 31T el gl 4y anglite Gl il 5o
(275 09,5 ) Ceeely Hlolined alS e Sl
gl Conlaz g @ Fb o has sl
als BYs 5l (S a5 dwyo0 4 Cizmen L
5y &8 SIS @ 225 09,8 10 Ly woje 11/29
lie g, a8 ol Cldlae Lail b Sogel 5la
P g Sl a e Wlgoe Do e 0 0
3 Omly 85 SalS 4 e Saled 50 g 0d S gl
€955 0 125 (21) 99 wsy 5 5 lio (g il
hele Qlsieds mmsly (Splis py00n 5 (Sl (1
lagl )i b oS5 b (Rl (sbli> 5 Sl
ok o)l Jlaiml &5 b o 2alS Gl 505 50 sl

oeizen (19) 0 sselie ( (Bgye -8 (Solel by
b Jloline 2l g5 sanllhs o il Kes 5 J
oge 50y oy 15l am Glr 55 o |y Gl
=l b !y oo (24) wisls ()15 (S cdled 5 S
chale o esd pae eammoplis &S al> o agh
ol goglie (SB35 Cedlad Sl s psly lendly
bt ke 5519 5o 2 e 5 SIS anllias
Db beg 50 2 59y 3 e 4 59508l By Sl
Tobms 50 i pac ((Bras oS|GSl wo s 65
5 w5 Omizeen (16) wiols 315 1) alewdly il
395 Sliizs s (17) 4o|)L§~°-°’ 5 b 5 (29) SQUS“’-“
S 335 Sdplia i & Slise 33l 5 o5

55,5 oalie |y ply Zohaw 53 sd pas sz

5 omely slooSlae | b, peeilSe S lrg]
sty 4 9 (ghaslie (el oy 4 (B9 Zelled 5
@ olpdss allie mls medy al odld astie
5 Lo Sl & g b abbial Sl iy
ol 2 Nab Gleglie (pe5 pib ey 4 Ly
2wl Sleeal (23) coloy ols o3l o il
L Jele s L wliiion 2l 32 b 3 oliions
A3l oo Fose;l dlaxs Julse cpl 5l S Labl ails
Sogesl Sl ad e 2l Bk o az ]
2l 2 Bl 5 Fp el 0o b pleen Loy
i slacagime 5| o Ll gt 6 Ssle ko
8 5 x5 09,5 0 a5 10) Soges] Swil slaws Lol
oo 69> U ggdge (nal g Senl 00y (JuS 095 50 )i
3 ol rsles Az g 1) bog )3 cpn jlolne gl pus wilgs
580 oer 5 2l Gaiows sl gogesl &5 sl J
Lol e bli)l pgas 0 K0 ggdge .diloss
b Gsb Gekod sladogejl a5 laisSy cadlise (s
ol g el S Wle 25 e g gls> ol
brogS 1o B3k 5 Gl g5 &5 318 3925 Jlex>]
R B AR SR P
a8, 5 4 D)y Cudlad g ien all Oglite
Tt gl 5 (P Slaptunn » ) (Solite SIS

b (soglie (a3 g5 (il Sen g 2Ll Gudod j0 0,108

1lLee MK, et al.
2Kyung Han T, etal.
3 Kim SM, et al.
4Young KJ, et al.



742 2 g5 cabbo 4 M () lews 50 gl Canglin (Al g Crrly gop CBlE o pls Seglie o yed },S'L"

(14) axdl jloline als 5568 Zohanw 5 jlobias (ol
3l (1ol e g DAB) (nyed g8 g Laoges] sl
Sl Q)AM @)LA.C 6Lﬁ°3)§ wJLxB J.AL\..: G.ABLM u))ao.)
Soglie (2305 53 N Silg Sle g SS9 i azg b
Ol 3l e 3l yaS g oyl b ySE s col il 4 5L
Col b alae oLl Jolis caglin (pped dl> o
) Oyl Sl 5 35515 ol (Die 2Ll (32)
laoans el s wdlas GLUTA ol (iul53l 51,b ;)
s 3w ki (5SS B LS Getis g
5 Sl dlae 4y 35gl8 Jlasl (YY) aisu o Seme
GLUTA 5 55 o ol 35585 JBb slaisSyyy Gosb
Q] Collad a5 col SISl alas jo pysdeil op et
s plol b o(32) el gmsl 5 ool 3t o
o il 00,8 s yed olas 4o GLUTA fliee 335
0 S pdplio p Gdsudl Joo 050 o 45 0L
Wb oo 1l 93 Dol b 5 liae & (olSim 098
ord S0 (gl g wl (dges] an
4 e @By cpl JS 4 j0 g Wb Ghals (5359l
3O Mz e 0ed e LBl o gl 4 Caglas ialS
Loyt sl goges] Sl b al o Lol Gudos
Geios @l p Jelge 5l (Fp (05 Gum B lues
JE NI P NN I A NPT
O 8 9 275 095 4O & 10) @'ayﬂ Sl olass
L dlgoe 69> U ggdge cnl g Sonl 039y (JyuS 095
L 4.>9.) L\ ‘cﬁ)Lxg AM:L) .Ia.u).a 09; O )L)L.x.o g.)e[b ﬁd‘.‘-
Cobs 4 Miw Glhlew 1) yol> o sla Soge;l as!
Sop Hhai 3 ladss bl 4 a5 ol oo JoSis 2 &9
ol g 9e Gione JyuS cou o8l Gl wuf, «BeisS
S olidss 0 Cosgame S Glaiea Wilg o ggoge
JoB5 oS sae j0 a5 0,5 18 Slidore dxgi 040
TE S RS O ERRCLIWE S W-E S T LRI R U] B T SO Lo
A @l w5, JS daSSgn 48 nl et S
Aoy 4O Og>ge g_;LcLerJ )‘ 6|°)L’ L .).:‘9.)‘50 L;))WL«A

ored im B ) ey 2l gy w4 azg b
SO MIQ.LC )L)L».x.c )A-C ‘-}AA—QLS LJ ol)o.ﬁb ‘6‘0))|b ‘;Aﬁlﬂuﬂ

psSo  (Sdgilie Pzl ade 5 o @Iﬂjb IRTR)

LUy Laadly crapnsly ciale a8 ols lis 5] olallas
bl b o3l s WHRZ BMI' 5 sl L coie
Slow sl gogesl a5 >l 51 (18) o s calizee i gand]
Tobw )0 Ol g Wog Gl 313l pol> Gdiod (b
0391 ply ooy Cdale S 1i5 U g WHR 4 BMI
9 Ll Gy clale o (bS] o0 5 @
S 0gei Ol Olsise 5 Bl (Suseggynl gl
Tobw SleiS lp polo G20 50 (nyed g5 9 D
(soglie (nyed £98 9 Db 15 009 oS ummsly (ga e
Sopsie jo glabasde LB olss cel wilg o
Fodsy sl Jo 2 (20) ssbise (S yies gyl
A1 0% 53 Ol Sl s pls (J5SU50 penilSe (0
Sligiod plol « aglie (p o5 olag 4 (D)) slacalled

Byl g s iy

59 loliae talS ook cnl ppe loaidl 1 o (S
sl 0355 HOMA-IR 5 pps 53 pdsedl o558 sl
(YAYA) wobe Sligios K5 b geos atil ol
chle 4 (Soidem gul SO Glaie 4 (gl Coeglie
2 e 5l Glews collad adb o G 50 Gulgu]
Syl 2 £ Sobo a4 M ol 31 jo  sd gl ol (53,
gl Gl galiin] o ped a5 sl lis lddos
5 S Gl (Dlae wlolal 1) adsy o o9 1)
olis 3l Sldllas (20) sas o (iljél 1 Sdlac sogs
Cuoglie ¢ staliinl (508 alie (Saglie (2 o3 45 W03 oo
S ISen 5 (g9 ek 0 AiSu e Sgate |y (sidged]
ored 1230 5 gl Caglie 3 (s lolian s
BN CEI RN K CITE VERWSRY 40-50) oAb b seglie
30 e (B0) v svnlin 2 E9 <obo 4D oL;
S5 5 dpdl Canglio follSen 5 (5,08 Baio
Moo o 5o (Soglie o pei i 4 CBlais plowdly
(blie 50 .Bl) aaly gloline s 2 £98 Cabd 4
o ain 1651 L a5 wisls ylas 7 Ko bl
icdin S5 S5 00,0 90-80 s b odigpi Seglie

1 Body Mass Index
2 Waist/ Hip Ratio

3 Kwon HR, etal.

4 Hordern MD, et al.
5 lbanez J, et al.



OLHen g 00ljges

743

training and diabetes prevention. Journal of Aging
Research. 2011:1-12.

9- Praet SF, van Loon LJ. (2009). Exercise therapy in
type 2 diabetes. Acta Diabetologica. 46(4): 263—
278.

10- Knowler WC, Barrett-Connor E, Fowler SE,

Hamman R, Lachin J, Walker E, et al. (2002).
Reduction in the incidence of type 2 diabetes with
lifestyle intervention or metformin. The New
England Journal of Medicine. 346( 6): 393-403.

11- Ghosh S, Khazaei M, Moien-Afshari F, Ang LS,

Granville DJ, Verchere CB, et al. (2009).
Moderate exercise attenuates caspase-3 activity,
oxidative stress, and inhibits progression of
diabetic renal disease in db/db mice. American
Journal of Physiology - Renal Physiology. 296(4):
700-708.

12- Boule NG, Haddad E, Kenny GP, Wells GA,

Sigal RJ. (2001). Effects of exercise on glycemic
control and bodymass in type 2 diabetes mellitus:
a meta-analysis of controlled clinical trials.
Journal of the American Medical Association.
286(10): 1218-1227.

13- Eves ND, Plotnikoff RC. (2006). Resistance

training and type 2 diabetes: considerations for
implementation at the population level. Diabetes
Care. 29(8): 1933-41.

14- lbanez J, lzquierdo M, Arguelles I, Forga L,

Larrion JL, Garcia-Unciti M, et al. (2005). Twice-
weekly progressive resistance training decreases
abdominal fat and improves insulin sensitivity in
older men with type 2 diabetes. Diabetes Care.
28(3): 662-667.

15- Safarzade A, Gharakhanlou R, Hedayati M,

Talebi-Garakani E. (2012). The effect of 4 weeks
resistance training on serum vaspin, il-6, crp and
tnf-o. concentrations in diabetic rats. Iranian
Journal of Endocrinology and Metabolism.
14(1).68-74.

16- Kyung Han T, hyun k. (2012). Effects of acute

exercise on serum vaspin and insulin resistance in
normal and pre-diabetes middle-aged women.
Journal of Exercise Nutrition and Biochemistry.
16(1): 11-17.

17- Young KJ, Sung Kim E, Justin Y, Jekal Y.

(2011). Improved insulin resistance, adiponectin
and liver enzymes without change in plasma
vaspin level after 12 weeks of exercise training
among obese male adolescents. Korean Journal of
Obesity. 20(3): 138-146.

s 5 el 8IS mola o Jloline ialS ey
Soliae ials 4 dxgi b ol cdalin Gdaud] 4 Cwglis
S pas g (25 095 50 (gl Cuglia LaSlo
Caslie a5 3503 by Olsie S5 05T o o] ol
AP 0l 309 o9t 42 9y (275 095 55 (g
Syt 5o Fge ol Ko plgie 4] slopls (aglie (o3
@S 4 2 gy (Bbo Ghlew 50 (gl Comila
KT

@‘9)-\3 s LS

555 BT i asli s ol 5l alie ol sois
Sl b L), 558 Gl S e ool e Lo, e
o @ (8 e GBI 5 sils et Gl 5o GBI
aledge ST (sele 0glie g (5 S

&bw

1- Raghow R. (2012). Metabolic balancing acts of

vitamin a in type-2 diabetes and obesity. World
Journal of Diabetes. 3(10):174-7.

2- Onat D, Brillon D, Colombo P, Schmidt A.

(2011). Human vascular endothelial cells: a
model system for studying vascular inflammation
in diabetes and atherosclerosis. Current Diabetes
Reports. 11(3): 193-202.

3- Olefsky J, Glass K. (2010). Macrophages,

inflammation, and insulin resistance. Annual
Review of Physiology. 72: 219-46.

4- Belfiore A, Malaguarnera R. (2011). Insulin
receptor and cancer. Endocrine-related cancer.
18(4): 25-47.

5- Mlinar B, Marc J, Janez A, Pfeifer M. (2007).

Molecular mechanisms of insulin resistance and
associated diseases. Clinica Chimica Acta.
375(2): 20-35.

6- Defronzo RA. (2009). From the triumvirate to the

ominous octet: a new paradigm for the treatment
of type 2 diabetes mellitus. Diabetes. 58(4): 773-
795.

7- Hida K, Wada J, Eguchi J, Zhang H, Baba M,

Seida A, et al. (2005). Visceral adipose tissue-
derived serine protease inhibitor: a unique insulin-
sensitizing adipocytokine in obesity. Proceedings
of the National Academy of Sciences. 102(30):
10610-5.

8- Flack KD, Davy KP, Hulver MW, Winett RA,
Frisard MI, Davy BM. (2010). Aging, resistance



744 2 E55 Cabs 4 e Glila ;0 (sdgud! Cunglio @Sl g prly popw Cdale gl pls  aglie oy el },S'L"

27- You min W, Wen-ping W, Li-ping W, Qi-huan
L, Xiao-hui Z. (2010). Calorie control increased
vaspin levels of serum and periepididymal
adipose tissue in diet-induced obese rats in
association with serum free fatty acid and tumor
necrosis factor alpha. Chinese Medical Journal.
123(7): 936-941.

28- Shavandi N, Shahrjerdi S, Sheikh Hoseini R,

Ghorbani A. (2010). The effect of strengthening
exercises on metabolic factors, quality of life and
mental health in women with type 2 diabetes.
Iranian  Journal ~of Endocrinology and
Metabolism. 12(3).222-230.

29- Balducci S, Zanuso S, Cardelli P, Salvi L,

Mazzitelli G, Bazuro A, et al. (2012). Changes in
physical fitness predict improvements in
modifiable cardiovascular risk factors
independently of body weight loss in subjects
with type 2 diabetes participating in the ltalian
Diabetes and Exercise Study. Diabetes Care.
35(6): 1347-54.

30- Kwon. HR, Han. KA, Ku. YH, Ahn. HJ, Koo.

BK, Kim. HC. et al. (2010). The effects of
resistance training on muscle and body fat mass
and muscle strength in type 2 diabetic women.
Korean Diabetes journal. 34; 101-110.

31- Hordern. MD, Cooney. LM, Beller. EM, Prins.

JB, Marwick. TH and Coombes. JS. (2008).
Determinants of changes in blood glucose
response to short-term exercise training in
patients with Type 2 diabetes. Clinical Science.
115, 273-281.

32- Feng RN, Wang C, Sun CH, Guo FC, Zhao C

Lia Y. (2011). Vaspin in newly and previously
diagnosed Chinesetype 2 diabetic females: a case-
control study. Asian Biomed. 5(4): 525-529.

33- Kraus WE, Houmard JA, Duscha BD, Knetzger

KJ, Wharton MB, Jennifer S, McCartney JS, et al.
(2002). Effects of the amount and intensity of
exercise on plasma lipoproteins. New England
Journal of Medicine. 347(19): 1483-1492.

18- Youn BS, Kloting N, Kratzsch J, et al. (2008).

Serum vaspin concentrations in human obesity
and type 2 diabetes. Diabetes. 57(2): 372-7.

19- Kyung CJ, Kyung HT, Kang HS. (2010).
Combined effects of body mass index and
cardio/respiratory  fitness on serum vaspin
concentrations in korean young men. European
Journal of Applied Physiology. 108(2): 347-53.

20- Hordern Md, Dunstan Dw, Prins Jb, Baker MKk,

Fiatarone Singh Ma, Coombesb J. (2012).
Exercise prescription for patients with type 2
diabetes and pre-diabetes:a position statement
from exercise and sport science australia. Journal
of Science and Medicine in Sport. 15(1): 25-31.

21- Dunstan DW, Daly RM, Owen N, Jolley D, De

Courten M, Shaw J, et al. (2002). High-intensity
resistence traning improves glycemic control in
older patients with type 2 diabetes. Diabetes Care.
25: 1729-1736.

22- Kwon h, Han k, Ku y, Ahn h, Koo b, Kim h, et

al. (2010). The effects of resistance training on
muscle and body fat mass and muscle strength in
type 2 diabetic women. Korean Diabetes J.
34:101-110.

23- Oberbach A, Kirsch K, Lehmann S, Schlichting

N, Fasshauer M, Zarse K et al. (2010). Serum
vaspin  concentrations are decreased after
exercised-induced oxidative stress. Obesity Facts.
3(5): 328-330.

24- Lee MK, Jekal Y, Im JA, Kim E, Lee SH, Park

JH, et al. (2010). Reduced serum vaspin
concentrations in obese children following short-
term intensive lifestyle modification. Clin Chim
Acta. 411:381-5.

25- Kim SM, Cho GJ, Yannakoulia M, Hwang TG,

Kim IH, Park EK. (2011). Lifestyle modification
increases circulating adiponectin concentrations
but does not change vaspin concentrations.
Metabolism. 60(9): 1294-9.

26- Koiou E, Kalaitzakis E, Tziomalos K, Mavridis

S, Dinas K, Tantanasis T, et al. (2011). Vaspin: a
novel adipokine, member of the family of serine
protease inhibitors. Aristotle University Medical
Journal. 38(3): 7-18.



