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ii- Low-grade systemic chronic inflammation
iii- C Reactive Protein i- Hyperglycemia
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i- Tumor necrosis factor

ii- Vaspin (visceral adipose tissue-derived serpin)
iii- Otsuka long-evans tokushima fatty

iv- Pioglitazone


http://ijem.sbmu.ac.ir/article-1-1244-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-09 |

1F9) cuiguo /¢l ‘;aJ[.o...fi {/'AJJ% o8 (il pauleilio 9 j1y(19)3 32€ galan 2

© pyw 53 TNF-a 5 IL-6 hs-CRP (apuily clale
slagise odss slacsS 5l soliiwl Lo 1Y) iy,
Sod 51 hs-CRP 5 fpanaly sl w558 @) loae
TNF-a 3 IL-6 (5l 5 G - Cusabio Biothech, Wuhan,
ad (sS85l (4wsl 3 —Diaclone, Besancon, =<, 5
ool b i &, o anl iy, LSGK
oooly oS5d) KK e 5l saliil by Sl K
Ot Slomis s s S eoSeslal (Gl o o eed]
sl wis o @oSelal Gigy canlua 5 Sgedl
5 /FIA Bs-CRP ¢l Lo s 0 S5Sas VIA 5 ZVIV cpnal s
2 pSSu VA 570/ dL-6 i e 5 a Sl /0¥
slor s SRl o pSsS Yo 5 U/ TNF-o 3 L
a0 51 Gy 9 SRlee e s a S e 0 5 YT SK
- S Ssal S senl B sl b Lassls Jloys pass
S stmlio 5 solel JalaS 5 435 (5l B g sran
05051 5 sk Guilisly BT GsedT B Lass S o
LS, uad sl omapa wad solitul LSD uias
s Ol sad oSenlal lasuie nle b Gl
Coge 4 basals alad s S saliin) gy (Sioes
soliia) b ladselas silond o) Sl Giladl 25,80k
chas 5 oaladl VP s SPSS oLl izl )
© ao¥ il S I e P00 Lagge)] (sol e
o83 Ol (Bsia 5 A sladia Al el 55Tk
Cuode i sl (hasly o8 3Nl S b
el 030 S 4l g o

Laaisly

¥l s usel slasy S 5o plas slagise ala
S 0os Sl ey aladl 1 eslie e s
O3y ool 5o el sad Gl1 Y a9 ol
Abise glasy S Lo ol o5 om Golabiee ol
009 STZ Jslao 3535 O oy So0 0 ol asay
slaes S 0oy o8 ol GRalS 5 oS3l sl e
ool el oL 5o (P<:/:0) wd saalin b
G o (Bhont (s s S Ko OOy olud (Sl
(P =21-1V) 5 AS (g)labne sk 4 Jibusue JaS
o 058 53 ooy LRl Sk Lo slasy S s
olel Ll 51 WA cpl RS (JHES 8 K @ cus
(P=+/¥F) 58 Lo e

p Sl YOO 51 5YG e SR elile (s (b sbae
R lhe sia

e N Obuss S ol i, YL Jeld e glie (e
i alas) lagise as & S35 00sS WLl L S uy
oy Ar giuly so g andls ady Y2 osaliiil o0 L
G0 O 0w Su0 V Feslie (el g i sals 1,8
oBse 009 VLS 550 ¥ 58 cslie (g5 mand (51 s
sidae o Ol s sl S oSelal La
Gia Y daye 58 cae € wo S JSas Lol 5 Sleats
0 olass O G3,YL (s steling posd Dl Gy o
S 5 puoies) (EaK [ slate & ok sals (55 g0l @bl gan
12 e gone 5 GBIk b 5 ase OT dsa Hlas (S
Lo Lagn yas aladl Hsliie 44 a3 (sl 4Sh vt soliin
stare Lo oS sl as paille 5 Gu S Gual
g Al (s slate 5 Lasl S uluas) fp el L Sleats
cuss ¥ deld sl 5l oS s 3 Gl o fdly Gl 381 oS
009 Y Jolae loss b aS s cud 58 5o LIS A L
VLSS on caliul gl wd bl sblpa oo
kol gy il Hous B Y Lacu B G il
G b1 (o cusd ¥ aliudl 5 i se (psw (s4ida)
sl oLl B was aladl wea s 055 7V Jolas
sy Gaa 5o 5, ¥ lage s aile cull ladiy g Hb (S
5 p S Jale aladl ki 4 ws S aladl gl S0 5,
G5 Gus O YL LL Y pbae slagise (oS S
ks aladl (el deala 58 51 Guy 5 Gy dy GLas
e e lyid Gled G38L Lk 5 Guy el 55510k @ a5
Soash by oblspa (G glacss 5 LIS
W o sale 5158 Gl glail 5o g suk sl Ol

S g el YA (el ala S8 Gase G O Hslie
L lagise wd alas) oS o studa AT
2 pSuhe Vo) el 5l S5 (Blag s a3
Ohst (poSSLS b pSilee Y-0) Cosbls s (psSHLS
sl 5o 5 88 SBss sal wss Ol (s (s Bl
L osad oslpan ladss wi goslpes oSG sla
¥ oslos Lo 480 VO oo g 4818y Hu 590 ¥t e e
6l ma S laa o a5 550l ol S (Bl s4a 0
o Ve (B gles b H0a08 4 (a5 gan Jalse
el U)ol £ sl


http://ijem.sbmu.ac.ir/article-1-1244-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-09 |

\'A) el sla ol g ol g ¢ o gl o oS IS 4 03/ s Loy e

e slaghige (Sus 059 g

TR sl J s Gl GaS bt s oo 55

YAY + \V AR £ VY YA\ £ Y5 YAy £ \A" (a5) sl 35
Fysa <o Tyso o Yoy ¥ oY £ YY STZ 3553 3 i 555 0 <O
Pyey s vy fyov+ya YYY £ 0. YFO £ Y- SLL o5
Moy 2 A Forysa Foveys VY 14 (55) O35 i3

(P <+/00) (bt JES 85,8 b dumlio o 5ol @l T sl 55 —(Shl 035 =005 oS wilead ol ol el +0,:Sile &) gam 4 slael

(P</-0) (b JS 65 8 b danlin o golel ol |
Golasne HudS (Geslie (p,a Gda ¥ 5l Guy (P<-/-0) o5 S 08 Osa SE chle o sad gtelin posd 5o
(YJ}J&)MQML—:‘AJSJK‘;Q}-HMJJ 39 J.T}!Lv u:ul:m‘)f:. LSLA°JJ§ M C.\.u.u.' u:ul:m LSL‘“

po g3 TNF-a 4IL-6 CRP el § S 9IS slAGIALE - J gua

RIS VIR TR Sl JSS ey

TYeAs- « v/ Tyea/s + ve/y ST \YF/ £ O/A (il slis s 5o a8 Lie) S 5K

Feer/y « aviy YYY/A £ \YV/F Tyagy « vy YAV/A £ \ABY (idslin 5 a8 5) Conpenls

FYAt/Y £ ayy ToA-IA £ \oY/¥ FYM/- = ¥Y/A ¥-a/\ £ Y/ (sidslis 5 oS 55L) CRP
YY¥/e £ £V \RYAE R YA YVIV £ #/\ ¥Y/N £\ /7 (Jlel‘;!fay‘aﬁjiﬁ) IL-6
Fyalo =\ v Fyvie =\ v YE/Y £ V)Y YE/A £ \/\ (sills 5 oK) TNF-a

555 Ll Hu bl o glis 1(P<+/+0) (basme J55S 85 S b danlio 5o ool @l Toalsad olo s lilio) Ghadl = (:Sibe o) go 4 slacl *
(P<-/-0) (ko S

3 Onpely Shle Gu (Shewsas Gl ke & (P<-/-0)
Osmon (Sieasas Jalad 5l saids 55885l slasaiie e
oo o G (5ol e 5 e Lol 4S g0 S suliil
TNF-0 5 (r =+/Y0A P = +/-YY) S oK cble U il

(¥ Jsin) wt sualiie (£ =+ YAY P = - /- YY)

SIS Lo (el g (o0 pou AL Gy (Sawsan T Jgua
TNF-a ¢IL-6 CRP

P (Sieutad o b g2

et </YOA K

<[+ AA < /YAY CRP

<IAVA o/ IL-6

oYY < [YAY TNF-a

el Slaine solel ks SIP<e/0 lage *

¥ Ol oy bt Garad 058 53 Gapenly (oo e cilale

hbasat JOES eu S L twlie Hu (Jeslie G 5e3 4ida
b Gy 658 5o (P =4/4\Y) cuals gl fae (nals
SYL (b YRS 05 S L danlie 5o Gapesls (oo bile
isboa slass K 53 TNF-0 o yew e (P = +/-¥4) 555
oug (P<-/-0) s Gl 5l Jbusae slass S 4 s
oo alale 5o gols Sae slE Teglie T GEa ¥ )
G b bt JAS 5 oS slass S G 5o TNF-0
Y o 5o ol (Y Jsan) ads saalin b JIS
¥ oom IL-6 oy clale ju (g)la ae BYEAS sud su ]
29 CRP oyuw clile cudlsy ssay 4wl 050 655
ook 4 (Bbast slasy S 4 o GLbe JES 6 S
el i ¥ 51 Gu (P<:/:0) uss SYL (golu e
5 2bo) ol slas s S 50 CRP oy cbile s glie
ass Aoml JAS laes 8 L wwlie o (bust


http://ijem.sbmu.ac.ir/article-1-1244-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-09 |

TP St ) o) (soladd ot )bz (50090 [yl pulgilin 9 juy119)3 322 (§alza vy

€ olagosesl 5o wage saaline sad ol G ke 55
B susad Fyems (B 5 C Gasling) SlaseS mT Yoo
Ol sy cullad Gaa ¥ ) uy Cnpel s (oo e o
L oolsl Lo Guealy 0wl clile wsay ol L Pty
MR ass S sualine laca Sulel YL rlocs

Q Omely woly Glas GlKea 5 JSEE SH6 ©
5l 550 (ROS)' (2iSly o50uS) LGS Sl (silians
Sle Mlae gladsle oldll cuass o oles 28
S soSsla b Ll ) € wle Jleel (F55e
o sNFAB' (ol paais Jale o muadly s siod
ol o g0 G sa 038 G153 0Bl e o yan €O LS
Goludlad 0 sk sa G © S asdige odulus]
Loty oS sule ph (1530 4 5o s NF-kB
5 S 55 50 Ghagdy ok aalsa A GBS
Ssoe JLBsal ladshes 51 fppenl s (Abla (28 o)) \San
o9 Omely ol (e wiusad algidg g osale plas
i Salglie asuin 5 ab bobsa (S8 S Ghalk
o s 5o 0wk ok 3 sl Gal bl
B30 0a0lse 4 Wne ¥ g5 (b Glolaw Ho s
Ollas b aanlie 5o (Shuod 5 Shosss «shuos)
rala Guasdy e s GBI Gaslse ol oses
il Gaals o) CRP § TNF-0 oy gl il
©aas b ooalnls ad saaline cubs Gl 31 5o (aee
—obe o9 Ol s SYL s e oo GBS 4 aal gladily
o2olse dale Abla S5l wu S Guad be sla
il o 5 il Sl 5 a8 Gl 330 5 el

Ol o oo (953 Somb sl Ghassy o
JAS 058 b dnlin 5o (Jbasae 80 S (el 658 9
o ObKea 5 ok gl b Gabas bose
29 OSen 5w Y (pakle hasSy) s OIS,
OKer 5 tlingl 5 Slama (Sobel YL wlass L Sl3
G adl e T plss cullas aa ¥ 3 s alla ol
5O e S g 59 sl s & slag, Bl oo Sl
laSlas slaas il callas Gaalbd 3w 5 3SHK Sl
L ol (hans Al © sake " eglie Gy 31 o
il sud (gl y oo e o 59 "HDL-C mlacs 503

i- Reactive oxygen species
ii- Nuclear factor-xB
iii- Protein kinase C6

G

o o8B s ok 4 yala (hagsy Lo
(@ Glagadls 51 A 5 Gnely a5 (Feplis
slagaldl by 5o eslie (ol S @S asa o
B sus Shosdn acelio 5L 31 48 ad suliieal 1,85 550
Lol (5, L Gl il GasS € ago (B (o
“Os0r o2LBl callas 51 L2l Ll slagaly o SHlae
W3S el a5l Gl 5L L 1S

O5Saal wluds ke (el aee ladiily 5 (S
slasy S 5u eslie (poad 3 o a9 Gapls s
¥ oad saabie S6S (has5s Hu o Gubone 5 Jubo
G mbase e clagise Ho Geslie (pyeas ia
Al pely oo pobes A Case golapae b
JAS 058 b danlie 5o (o el 89S S lass
L sepa s 5YL olatae b 4 el s o (ko
03 OoKaa 5 Sl (ala Ghasly) L Gidad sladil
e ol & Me hlan wiials oly oo Il
AL dwlie o Solite olal slagaly ol (Sas
Gals caenl b glwds S pad,y calld @ Wl
CnS 488 ¥ 51 Gy Caveal s (oo e olile Gal3al sl
Sl ol (S b ol glagise o eslie
gl GhalS GlHKan 5 s asl LE o K5l L85l
S LI OLETF plpan slaghise 5o Gapesly (oo
oA (b5 callad S a1y o Gl 5 weubs pad
09568 b oalse) b loss wlie oSt 0
Lo oleyo S8 5 Al ) coniliia (201530 000 g sualiie
RIS 55 Bla slagise por S8l b9 S el
Ol " OlLKan 5 ol il Gulia s Gl s ool s
sLaise (npaly (poe clile (il ssad (358 (e
b e Sl G130 by s
ol aags (Jeglie Gy

2 ooy callad 56 ssse Ho Bl gladsl
u-a).‘.uolél&.d:gb.él/\*v\ Aol asag a5 Gl g o
ome slagise o O o lua Jha o5y 5o Gaswly
L Lobasl sy Gaasds 5o OKaa 5 ol 55 5 S by
S ool saalie " ol gl culiaa il Ll
G R Y ) w1 o) GhalS GlKes 5 gLyl

€l Gl e BB oS Cnaga GBS s


http://ijem.sbmu.ac.ir/article-1-1244-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-09 |

\'AY el sla ol g ol g ¢ o gl o oS IS 4 03/ s Loy e

o Gl 38l (a3 (p el 858 o 5 (IL-10 5 IL-4)
Sl slapadls o gomis olKes 5 ekl el
S Wi gad algidng 9 w0 )G saalie e glle G S S
sLpeald 5 Seslie iyl 530 geaaline ke o
Jlaial cpl b Mol a5Y aeails a3 58558 oLl
29 IL6 5 TNF-0 gl 5ui pse Jolse 5 (S a)ls
Al s o8 Jsb sala a5y
oS ol plias ala Ghagh ladsl S o
“OBse 59 Ol (o gl oy (Ssliie sk 4 Seslie
o 4wl e LIS bo Lk s sbbs e sl
by 2l o se o Gapaly o Glul K aw ) o
o2olse sl o blia G5l Seslie (el S o
aal of Js o ol 5 osa w8 Glbdl 5l el
Bbone 858 5o Gawly (RS ol (Sas (ainas
S A s dg o rewly oo Gbass g5l a0 S sl
oS sl il palasl Gestul 5 SHE Sl
Slagare 5adS i g GEA 9 5y Cpl Lo saliial oy 90 e glie
ssms ool b s TNF-a g TL-6 S 5K opew cile o
(bbone 5 ubo) Suyad 655 50 »a ,0 CRP cble
S S ol il GualS YOS glasy S 4 o
cobo 5 il Ol daasd 5y (Fe sl (e 5881k 550
LB g5l pad Sodigs skl 4 usay il b el o
OF byl 5 (ol susl calos 5o Gaaaly G385 5 J Sl
L b L9 e ol@El slagaali chi ol b

ol S (g i (slagua o5,

References

1.  Gulcelik NE, Usman A, Giirlek A. Role of adipo-
cytokines in predicting the development of diabetes and
its late complications. Endocr 2009; 36: 397-403.

2. Morrison EY, Ragoobirsingh D, Thompson H, Fletcher
C, Smith-Richardson S, McFarlane S, et al. Phasic ins-
ulin dependent diabetes mellitus: manifestations and
cellular mechanisms. J Clin Endocrinol Metab 1995; 80:
1996-2001.

3. Alexandraki KI, Piperi C, Ziakas PD, Apostolopoulos
NV, Makrilakis K, Syriou V, et al. Cytokine secretion in
long-standing diabetes mellitus type 1 and 2: assoc-
iations with low-grade systemic inflammation. J Clin
Immunol 2008; 28: 314-21.

4. Tilg H, Moschen AR. Inflammatory mechanisms in the
regulation of insulin resistance. Mol Med 2008; 14: 222-
31.

S8 o8B o 4 S plaghagsy sladil
ua:![.:lo 9 Sgdne JL_‘u.u.t ‘..uﬁ.-l.s ‘Cs;‘.é‘)g C,\.\\:\J “ )tu_a

Oopad 8a ¥ wo S saalie suala Ghagsy oo T el

28 CRP posn o Jlofas (Al Cage Folis
805 b duwlie Hu busut 5 bl e lagise
o able 5o golspre suas S e Hu s S JAS
SAGEL b Gl jaa 458L () 0k saaliis IL-6 5 TNF-ot
3 AYF) OoSan 5 zhosl TUYVY) Glles 5 1y
s € e o s aslge P(V ) e 5
59 IL6 5 TNF-0 o tl341 G ol yan CRP ghas 22l
38 g cnbo € Wae ol ,8) 5o (Fe glie 0y yad Gia VY 3
sk 4 Wl pddss culld o) sad saaline
o dae oor @il Ho LGSl w8 (RalS b i
Ofal58 b aline it ok 4 5 sltws S glad sl
OialS o go (LB gl 5 Slae o gags 5 (il ] ciculina
SSs3ke ssms 0ol b a8 psa 835 59 CRP o
oaddie ups 4 olell Jhasd 5o Fesle Gasel 536
RCIVH PNWAY
o Vol el Jleslie Gsal o TNF-0 by
OBl cage Vb cud b Seslie Gased weuype DS
8955 9 oS S Slo) Fa wu S 0T B S Lo ol
DR e s il Tpas saalie Gu 2ie
5 6oled (S35 s ol VY oS pla Su el Ha whapa
aladl b dnlia Lo awleols alad) YU cud b ieslis
IL-1B dL-6 CRP chile Lo o ics (halK (g)lsa opal
slales S cble b saalie TNF-o

5. Hida K, Wada J, Eguchi J, Zhang H, Baba M, Seida A,
et al. Visceral adipose tissue-derived serine protease
inhibitor: a unique insulin-sensitizing adipocytokine in
obesity. Proc Natl Acad Sci USA 2005; 102: 10610-5.

6. LiZZ, Liu JB, Li L, Jiao L, Chen L. Intensive therapy
for diabetes through influence on innate immune system.
Med Hypotheses 2009; 72: 675-6.

7. Mathur N, Pedersen BK. Exercise as a mean to control
low-grade systemic inflammation. Mediators Inflamm
2008; 2008: 109502.

8. Youn BS, Kléting N, Kratzsch J, Lee N, Park JW, Song
ES, et al. Serum vaspin concentrations in human obesity
and type 2 diabetes. Diabetes 2008; 57: 372-7.

9. Cho JK, Han TK, Kang HS. Combined effects of body
mass index and cardio/respiratory fitness on serum
vaspin concentrations in Korean young men. Eur J Appl
Physiol 2010; 108: 347-53.


http://ijem.sbmu.ac.ir/article-1-1244-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-09 |

119 %ﬂ))/l’ ‘;OJ(.«..:; {HJJ%‘;::J}J

Ol punpdoilio 9 juyii9)3 322 (galao Y¥

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Eves ND, Plotnikoff RC. Resistance training and type 2
diabetes: Considerations for implementation at the
population level. Diabetes Care 2006; 29: 1933-41.
Irvine C, Taylor NF. Progressive resistance exercise im-
proves glycaemic control in people with type 2 diabetes
mellitus: a systematic review. Aust J Physiother 2009;
55:237-46.

Calle MC, Fernandez ML. Effects of resistance training
on the inflammatory response. Nutr Res Pract 2010; 4:
259-69.

Hotamisligil GS. Inflammation and metabolic disorders.
Nature 2006; 444: 860-7.

Ploeger HE, Takken T, de Greef MH, Timmons BW.
The effects of acute and chronic exercise on inflame-
matory markers in children and adults with a chronic
inflammatory disease: a systematic review. Exerc Imm-
unol Rev 2009; 15: 6-41.

Oberbach A, Kirsch K, Lehmann S, Schlichting N,
Fasshauer M, Zarse K, et al. Serum vaspin concent-
rations are decreased after exercise-induced oxidative
stress. Obes Facts 2010; 3: 328-31.

Kim SM, Cho GJ, Yannakoulia M, Hwang TG, Kim IH,
Park EK, et al. Lifestyle modification increases circ-
ulating adiponectin concentrations but does not change
vaspin concentrations. Metabolism 2011; 60: 1294-9.
Lee MK, Jekal Y, Im JA, Kim E, Lee SH, Park JH, et al.
Reduced serum vaspin concentrations in obese children
following short-term intensive lifestyle modification.
Clin Chim Acta 2010; 411: 381-5.

Chang HM, Lee HJ, Park HS, Kang JH, Kim KS, Song
YS, et al. Effects of weight reduction on serum vaspin
concentrations in obese subjects: modification by insulin
resistance. Obesity (Silver Spring) 2010; 18: 2105-10.
Phalitakul S, Okada M, Hara Y, Yamawaki H. Vaspin
prevents TNF-a-induced intracellular adhesion mole-
cule-1 via inhibiting reactive oxygen species-dependent
NF-kB and PKCH activation in cultured rat vascular
smooth muscle cells. Pharmacol Res 2011; 64: 493-500.
Kajitani N, Shikata K, Nakamura A, Nakatou T,
Hiramatsu M, Makino H. Microinflammation is a co-
mmon risk factor for progression of nephropathy and
atherosclerosis in Japanese patients with type 2 diabetes.
Diab Res Clin Pract 2010; 88: 171-6.

Jung CH, Lee WJ, Hwang JY, Seol SM, Kim YM, Lee
YL, et al. Vaspin protects vascular endothelial cells ag-
ainst free fatty acid-induced apoptosis through a
phosphatidylinositol 3-kinase/Akt pathway. Biochem
Biophys Res Commun 2011; 413: 264-9.

Koopman R, Manders RJ, Zorenc AH, Hul GB, Kuipers
H, Keizer HA, et al. A single session of resistance ex-
ercise enhances insulin sensitivity for at least 24 h in
healthy men. Eur J Appl Physiol 2005; 94: 180-7.

Sigal RJ, Kenny GP, Boulé NG, Wells GA, Prud'homme
D, Fortier M, et al. Effects of aerobic training, resistance
training, or both on glycemic control in type 2 diabetes:
a randomized trial. Ann Intern Med 2007; 147: 357-69.
Parise G, Phillips SM, Kaczor JJ, Tarnopolsky MA.
Antioxidant enzyme activity is up-regulated after unil-
ateral resistance exercise training in older adults. Free
Radic Biol Med 2005; 39: 289-95.

Reynolds TH 4th, Supiano MA, Dengel DR. Resistance
training enhances insulin-mediated glucose disposal
with minimal effect on the tumor necrosis factor-alpha
system in older hypertensives. Metabolism 2004; 53:
397-402.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Kohut ML, McCann DA, Russell DW, Konopka DN,
Cunnick JE, Franke WD, et al. Aerobic exercise, but not
flexibility/resistance exercise, reduces serum IL-18,
CRP, and IL-6 independent of betablockers, BMI, and
psychosocial factors in older adults. Brain Behav Immun
2006; 20: 201-9.

Olson TP, Dengel DR, Leon AS, Schmitz KH. Changes
in inflammatory biomarkers following one-year of
moderate resistance training in overweight women. Int J
Obes (Lond) 2007; 31: 996-1003.

Shehab M. Abd El-Kader. Aerobic versus resistance
exercise training in modulation of insulin resistance,
adipocytokines and inflammatory cytokine levels in
obese type 2 diabetic patients. Journal of Advanced
Research 2011; 2: 179-83.

Kang S, Woo JH, Shin KO, Kim D, Lee HJ, Kim YJ, et
al. Circuit resistance exercise improves glycemic control
and adipokines in females with type 2 diabetes mellitus.
Journal of Sports Science and Medicine 2009; 8: 682-8.
Jorge ML, de Oliveira VN, Resende NM, Paraiso LF,
Calixto A, Diniz AL, et al. The effects of aerobic, res-
istance, and combined exercise on metabolic control,
inflammatory markers, adipocytokines, and muscle
insulin signaling in patients with type 2 diabetes mel-
litus. Metabolism 2011; 60: 1244-52.

Brooks N, Layne JE, Gordon PL, Roubenoff R, Nelson
ME, Castaneda- Sceppa C. Strength training improves
muscle quality and insulin sensitivity in Hispanic older
adults with type 2 diabetes. Int J Med Sci 2006; 4: 19-
27.

Levinger I, Goodman C, Peake J, Garnham A, Hare DL,
Jerums G, et al. Inflammation, hepatic enzymes and
resistance training in individuals with metabolic risk
factors. Diabet Med 2009; 26: 220-7.

Touvra AM, Volaklis KA, Spassis AT, Zois CE, Douda
HD, Kotsa K, et al. Combined strength and aerobic
training increases transforming growth factor-fl in
patients with type 2 diabetes. Hormones (Athens) 2011;
10: 125-30.

Oberbach A, Tonjes A, Kloting N, Fasshauer M,
Kratzsch J, Busse MW, et al. Effect of a 4 week physical
training program on plasma concentrations of inf-
lammatory markers in patients with abnormal glucose
tolerance. Eur J Endocrinol 2006; 154: 577-85.

Yu Z, Ye X, Wang J, Qi Q, Franco OH, Rennie KL, et
al. Associations of physical activity with inflammatory
factors, adipocytokines, and metabolic syndrome in
middle-aged and older chinese people. Circulation 2009;
119: 2969-77.

Kasapis C, Thompson PD. The effects of physical act-
ivity on serum C-reactive protein and inflammatory
markers: a systematic review. J Am Coll Cardiol 2005;
45:1563-69.

de Salles BF, Simdo R, Fleck SJ, Dias I, Kraemer-
Aguiar LG, Bouskela E. Effects of resistance training on
cytokines. Int J Sports Med 2010; 31: 441-50.

Flack KD, Davy KP, Hulver MW, Winett RA, Frisard
MI, Davy BM. Aging, resistance training and diabetes
prevention. J Aging Res 2010; 2011: 127315.

Balducci S, Zanuso S, Nicolucci A, Fernando F, Cavallo
S, Cardelli P, et al. Anti-inflammatory effect of exercise
training in subjects with type 2 diabetes and the met-
abolic syndrome is dependent on exercise modalities and
independent of weight loss. Nutr Metab Cardiovasc Dis
2010; 20: 608-17.


http://ijem.sbmu.ac.ir/article-1-1244-fa.html

Vol 14 No.1 May 2012 Iranian Journal of Endocrinology and Metabolism | 98

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-09 |

Original Article

The Effect of 4 Weeks Resistance Training on Serum Vaspin,
I1-6, CRP and TNF-A Concentrations in Diabetic Rats

Safarzade A', Gharakhanlou R', Hedayati M2, Talebi-Garakani E3

'Department of Physical Education and Sport Science, Faculty of Humanity, Tarbiat Modares University, Tehran,
2Obesity Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, 3Department of Exercise Physiology, Faculty of Physical Education and Sport Science, University
of Mazandaran, Babolsar, I.R. Iran

e-mail: ghara_re@modares.ac.ir

Received: 12/09/2011 Accepted: 28/11/2011

Abstract

Introduction: Vaspin is a novel adipokine that potentially improves insulin sensitivity. However,
there is limited information available regarding the effect of exercise training on serum vaspin
concentrations. The purpose of this study was to investigate the effect of resistance training on
serum vaspin levels and some inflammatory markers in diabetic status. Materials and Methods:
Thirty six male Wister rats (288%22 g) were randomly divided into four groups: Non-diabetic
control, non-diabetic trained, diabetic control and diabetic trained. The exercise groups were
subjected to a resistance training program with the use of a ladder (3 days/wk, for 4 wk). Body
weight, serum vaspin, C-reactive protein (CRP), interleukin (IL)-6, tumor necrosis factor (TNF)-a
and fasting glucose were measured. Results: Four weeks resistance exercise training in non-
diabetic rats decreased serum vaspin levels significantly, while in the trained diabetic group,
serum vaspin levels increased significantly when compared with the diabetic sedentary group. The
resistance training programme did not however change TNF-q, IL-6 and glucose concentrations. A
decrease in CRP was observed in both the resistance trained groups when compared with their
control groups. Conclusion: We found that resistance training exercise programmes affected the
serum vaspin response of diabetic and non-diabetic groups of rats differently. However further
research is warranted in order to unravel the molecular mechanism for the range of responses and
the role of serum vaspin. Decreased levels of CRP may also be indicative of the possible effect of
resistance training to modulate pro-inflammatory parameters linked to diabetes.
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