AN 5l (€0 (b)) o leuds AE S —yirogS
SBASL (B 9 9 Cmwly (oo g SS9 0138 (o glio (y3 od g
P o sbige 18 el

(Ph.D)" 15 & I 4l (Ph.D) o313 oo Lo e

s SIS 035 s ol 5 P et oS i le oKl

o..&._l_&a

S g O Glgne 41 (T30 4 (il (o2 <l 51 Gikteo oy 5T 9 55 )len) crmmmely :up g alislus
= 0539 (=3 LT )90 50 (Sl SleMbl el o (o lwlbd (ol gl Cqpwlins Al 31 I FT L o
9 raply (o0 pw Tolaw 12 (Shoglio (2 303 J3l (o2 B9 (0] L] 5l BuB 0,1 3929 Gy (o0 ClBLE
S Sl b ls 5l (S

Glpog S 4 (Solai jab 4 p,5 YAARIA (459 (uiSleo b Lo g 0155 51 35 (220 (ogo o 17 i g5 9 Slgo
sl casin 3 59, ¥) 1) oy 3l oolistwl b (Foglio (2 yoi' dolipp Sy (02,205 09,5 ol a2 25 9 oLl
C (—aSlg (i «(IL-6) £ (S 9 i e (rmanlg el gl 3595 (o0 po CALE oy (39 -301S plonil (ain
i g S0 ll (TNF-a) WT 59095 39,55 Jole 9 (CRP)

s9b ar aalib 09,5 b duslilo )0 (2,55 09,5 50 (g (o0 Tk (Soglilo oy pod 42in F I g ilaadly
Ao yo (2 )25 09,5 ;3 1) TNF-@ g CRP AL-6 (s0 w0 zolaw (Foglio (2 yoi' ((P<+/+8) 092 ¥y (5,0l
(P<e/+B) old oS g lolan job 4 walli g, 5 L

Lo olye (raa—ly (o0 Tobiw B g0 Wilgh (o0 (Soglie (2 pod a5 0lo LS A9y (1l (s S Ao
Cowlins dgutg 41 (o oni (Frwly Sl (Koo fuply (o0 o Tobw JLS 08,5 (Ll sl as Lo olaw als
L 03,5 o yod (2o Slaige 50 (Ul s ls ok pals g (S gl

Slyo G g0 o gl 4y Caoglio Wy s ¢ o pod Caoglilo 1 gunds” (slojlg

o)l bl nl 5E ok 12 58 S state) e Jelse 51 Wbt Sy S s e b pae
el slapasla (VU pske b ol conss el W) e S el 035 L5l 5 Bl p et o
5 (TNF-Q) Wi- (5055 55,56 Jule (IL-6) £ S5 b by el s Y 8 ol gl Canplis
Vo5t pania C(CRP) (25l 055 2 D b e Sl 5 i [V] 20 8 e e 1L YL
o 8l Sl e o e DS Se) el A [Y] s il s Sdslie ST e ele
o 3Ll L sl 4 cal s oS gl (o lis] Jome S ) (aheben) 555U L3 oledl dey e

(Otsuka Long-Evans OLETF sl\f"“" 6\—’%;")—‘ v"\"‘“’J by S e sus e g 4 .[‘ﬂ_?] .,\...,\.s

Email: Talebi_umz@yahoo.com NVY=OFFYY-Y Ll cNNY —OTFYYON : il oJ st sy 5

v

AYAN/Y/YO iy ’C_UU AA S EVAR VAR N ‘c")\s‘


www.SID.ir

oasS

3 Omly G (s ol s Sl oo 3,18 o
4 oo, eslie op i U ol C}l@ Lol bl
R P 2 S [ R KV P I IR WY =
Ol et (5008) o) 3 5L L caslie o 0500 K
5 ol e bl an Leles el (o sk
PR P U N UG PR

Al g

by 9 Slge

Sy 315 5 5l e (Ese e VP Ll cnl o
o) 28 8 g el 550 0 8 YAV 135 S50 L
Sl i 5o 5 olan = ol ) Hsel el 5 Ul
g«fv\—w\ag—lﬁn’b‘)é o J S ol e 5o ol Sk
S/ gy, s o g0l 8 sl gam s YEYY les
Gise So s e 5 Ol 4T escws Loell \YY
Lo U oylalinl i 31 o gl mias 51545
PO S S I TP W NLEHWI]
(o5 8 2 55 o A) Bos

S b mslie o8 0500 S 20 05 S 58l
e sin a5 il ol asin P14 1, (U8 s
03 S Bl L aSo g s e ) s 5 Ko, VL el
sazin 3 5o, ¥ Ol i s oo plaslla 5 ge 03 4 435
53 g catls aly YFeslimal 5 ) 50 5o 5 35 ol L3 50, K
nd Al g S ey e 0205 1B a3 Al 4l
adite any o eals (25 50] SlUlae 4 0l 5l o, Y
L s o O dgn lss o (S 80 S5 51 o il S
S b 4y as sl Glde Coey e 5 2L
sl 13 e 5 53,8 ol 31 g5 Sl plodl g
L agzrloe 5l (il n il (lmp s 55kt 40
S P PO U TN P SYCH W VS o)
Kk o e 5 Ll Roses)

gt Sl 0 055 40+ Jolas Ll b (2 a5 46l
deate Ollg 5 (645 4 K035 Cannd 4 oty cpl a2

H)Yb))‘ﬁ\' LAJ}\M}Q}JJJUL\PM&

aA

4SS Sl cwlsan plilis 5 o5\las Tokushima Fatty)
ol Caaslin 5 055 Gl Bl ol 5o Sl ]
coals Gl 3l gl 5o el (B 5 e e cdale sy
Lo G ICR slaise 4 oS 55 commls 05 [A]
sl Cunglis 4 Vs &S 5,80 51 8 5 O gl
ol 2l 530 5 508 Jasi 350 o e iz 00
PRE g Ve 6\-°c;¢5xe.j ol sl L aS s 8 s gl
5 oSS anal oy il 31 5 TNF-Q 5 oianan s )
s o) [A] 3 5m ehond i g2 8L s GLUTH

5 s b el Bl S 48 s e ol
Al el el clis sas ) 3

ol 31 i e lagiies o (hite Soy ol
A2 5 oo ol (s a8 J S el Sl
ls o =8 ey 4l 5 o5 Sl g o
Ol =l L L reslie Ol p cnl 5o [V A
hze sla Pl 5l il By 5 5 S5 G
@l adlas ol Sleos ol ploe 4 Seas cr e
el Ol i [NYON ] 258 axdls e sbagsslan 5
Sl (2l53) oz 5o (3lon Ol s asben (e
s San a3 oSl 4l e a8 iy
VY] 05 g0 SE5 oS 350 5 855

lazzls  eglie Ol e L8l ey 4 oS Slalllas
olas by el J,=8 5 el cp o Cate blg))
Cie Ol 5 5B éu(._.w& oS Jf\ JYONF] Slosls
S Sl S i ) S reslie o e
Sl & sl @l bl e s s e
C)J’—“’ o oS Bl ey 5l ety aasly ‘Jie.é
Colas e o355 5 a5 oLl Gl S
o stealie e 8 Sl g5 ) 5N [VE] e e
Canmdy 53 Gl (Sas oLl o 5 (Dlzze 0355
o2y S A LaiS st howi a2 o]
Co el Sl s 86 3550 50 050 el

oS ol glaasls C)jz“’ Lol BLil s ceels


www.SID.ir

SE S gl 5 el o Lo, e

OISO PR chle ,eanls sl cp et L5

S SN SO/ L6 ¢ = e 85 Sa o/ V
Sl s e oSS Yo 5 UF/7 INF-Q ¢ 2 s
el oskie 45 g 0 S e 05X/ S8
Sl Jse 3 s HOMA-IR 2 ls 51 ) gl sl
e il Clle 5 ) Jse e S8 chle S 5
Aol sl o md o asly
HOMA-IR= 3,8 clle x -Jpusl chle + YY/0
a3 ) ealial Uy Laesls Jla 5 a5 a0l 5l g
5 Solal Jdo 5 4 525 (8 Bl =Gy S5l S
i o oolitd Jia t o503 51 oy 8 Sty i
sas (oS o3lal sl iie b b el DLl s
s Laosls ol o oslinal ¢y ey (Stsod v 52 5l
L Lol lons 81,1 lan Gl il £ Kl & 50
gl 5 42 2Ll V8 a5 SPSS (o LTl i 5l ealisd

A xS L sP<e/40 \.a:(,yj $lolae

acin ¥ ol s 25 09 5 50 ol o o pe Ae
Gl e e Al s ol ) (G508 o S
A R PO R St WA (WA
p3 azin lal 5 Oblpm Aty i C B s sus)s
0 ~S) s A 5L L (FEV/OEVO/A o, 5)
() JK2) as (Voy/a£yy/y

ol oSl Kl ol s ity Joo 8 b
g Sl S 05 AVAV/OEINA/A L ol

O R B I PR P S P ISP
50 Slge 055 e SOl lne D5l g5 £y
o ain ¥l e ol s smy oo 5 el ey S
o9 5 L acwlis o S 55,5 55 Sbls 055 PSRt
O s 35y oline w2 ol Bl 5 Iy 5ol aals
05,5 Ly aeslio 53 om0 05 8 5o 5o ain ¥ 5l e 03

s hsline st 5LT Bld 31 s inSTNY Ly sl

44

53 sl psl (glaids ¥ ol il Sl L 1 (s 3
Y LSS s a0 LSS Sl i T g A
5 Ol o 95l Sy 3 4y Jozie 5 4 4535
Jolee 554 U )\;\3’ PENP N ) b ol b r)\-e-?: Al
Jo b B) I8 adds 3 0us Jas w3y 2 VL0 L
T R S i LI R I A Pt
A Jom cud BTV 540 VO 4 bahy i o s
R L = LSS5I e ol 5l BRI
ol am SLL LU as e sl Js a4 S Y
apls a4 8 5 pekde o] wty Jom b b
Sy YU a el ploe 0S¥ baaiss i3I L
Sl e 4l Bl ESEA b S50 L L)) ST 58 b
J\V]

3 i sl TN 5 ol 5l 00 o 5l skate
G55 b e s ol (S0 pad st A 3
ooy s (Ve mg/kg) el 5l S 5 Blaopys)s
Sl s 5l osx Gasel s i o (V-0 mg/kg)
SLdisei 0t 5ol pam 0506 Sadly 5o 5 a8 8 S
VO Sode 4y 9 4ids 53 53 oo s Loust 6)3T@->.-
O e 3 Soei 5l ol 8 S a0 ¥ glos s aids
Leon A & Geios S Jol e S G 5 2 5lela
el Jasl ol § sle am s Ve it sle

TNF-0 5 IL-6 hs-CRP (1 guusl ool 5 oo ke
Loty o2 pate eSSl aslina b oo Y 25 4
S 5 51hs-CRP 5 cpoly 6l o s 5 a) o) o
TNF-a 4 IL-6 !, Cusabio Biothech, Wuhan, China
5 o sl g 5 Diaclone, Besancon, France =S & 3l
S8 as s Ss5lul (Mercodia AB, Uppsala, Sweden
L s 5] S5 655108 b iS5, = e 3 80 L
(ol sl el 28 2) S5 oS 5l oslin
Sl iy camlas 5 Ol (o Ad (5 Se 5l
e 2 0 S S VA STV (s Gl o5 4
1810 o yil s il oo 0 S5 </ ¥ 5 7F/A hs-CRP


www.SID.ir

oasS

sad 03,51 ¥ Jpam 53 s (5 Seslul gla e s
rmt S5 o she 58 s witn ¥ ) ey
L NOu RS NSO W e T PP PR
2 o) am cmaslie Gas L s 5l ) (0 e
2l oy S L alie 53 (XN S 7YY (w5 4) o2 055
35 obime o,LT B 51 s seml

S (P= /o ¥F) aly o 2l lsline 2alS
sl sl as Lo Jblae Suas U 5,08 o o5 aman ¥
25,5 53 TNF-Q 5 CRP IL-6 o, sl 35y sl
AL-6) (g,lslime 55 b as dals oy S aylia 5o e
(P=-/-Yf {INF-a 4 P<./---\ «CRP P=-/-YY
Y Jsa2) 0 somb

ﬁm—wb@rw&—ﬁ-‘iw—e&pﬁo@uﬁh%
O, it el 5o (g8l sl e L
o b o Golaliae 5 e Blo)l 5 o eolinl
oals 5 (P=+/- ¥V ar=+/0+Y) o pusl c e | el
e odnlie (P=+/-F4 r=+/0+ ) o ol L ca i
5 S8 oy o e C:L—w LU, (Y Jyas)
ol 5l Iy cte s oS3l edlgla el

Sgolalas 2

>
i

-
|

H
},-.HM

T T T T T T T T T T 1
Al A1 Y ¥ & F ¥ A 9 \E 1Y
Lt o Sl
ada VY oy ol me b s b g aniy Jes cod b Y S

oa ool L lslend Gl £ o Kile Spyor 4 polin . g o

(p55) Aoy Jo> Cosd

,‘
]

Gl

o8

Loy

SN e sl

}M
(¢5) adsl o5

(f,f) Skl oo

YAY £ Y. YAy £\A

YfAEY. O EA

SYENY | VrEa (0 5) 055 ks

059 =058 s Sz ol lwliad Gl sl 20Kl & po 4 =

sl o - sl

S8 e i Bl e 20 s ls laey S s Gimg g ol e e e e Y Jhas

b oy S

SR (n S aals
e

FAAY/YEV/F FEV/N £\a8/Y il 2 05 55) el s
\YO/A £\ -/ \YE/N £ O/A Gidws o p S shee) S5
S/YY £ /NY -/0F £ -/YY G 2 0 S558) o gl
\VAEAVAs F/N £ Y/ (HOMA-IR) oyl 4y cansli ol
*YY/F £ o/Y VARV 2 Gl 225550 IL-6
*YFE/Y £OV/- Foa/\ £ £F/4 (ke 2 0 S5 CRP
*yy/Y £/ YE/A £/ (ke 27555 TNF-a

(P< - /00) a5 8 b aglin o 5LT sl ® slons ol 5luslend Ol E Sl &0 4 @l


www.SID.ir

SE S gl 5 el o Lo, e

OISO PR chle ,eanls sl cp et L5

L s asly ol sl ablis o e Jele ol 4y
[YYA] b o 28 ol 3o 8 5o ke ol o)t
Sdpbie Pl ade 5 o Slsb 51 S o)l Jlasl &S
=009 Al ol plasl blis sl 5 goln b
L ol Ol 1l (Sas mmly 4L 2ok 4 a2 5 L
055 Bl asas] sl Condy ke 4 ans ol
ol ey o D1 Jalge 5l il o oo cdlab pae
P P R U PR AT S ST R S
s il s g s Jols a8 ol ey
cdlad il 8 e [YRYY] S8 gl
i o [YO] aslie o il o o lSlas sl 5
il ot ey o sk 3 b Sl

Omls o psbae 228 odle Lol iy )
b oline ialS anl 3 gl o ot scin ¥ 51,
e C)J‘“ Sl e oS Lol ol sl as s
A eanlie o sl sl a3 ls 5 o s

s o e s 6 5 il 3 ois S5m0 TNF-0
ol F cals 5 S, TNF-a C’L‘" ol V8] el
AP W e g,Sﬁ).sr.@A LYol S sl s
el Gl O S e s o R el s
ety 2 5l IS VI Q. G | PE3 PIPVSIE S
Cmaslie g0 Al 55 e TNE-Q o) U a2l TNF-a
b (0] 555 g ST 5 Sl e 55 5
s slgiig [YV] cl (adinl eslis o a3 4 TNF-Q
oalS ez pe Wl e YL Cua b teslie o e aS
balyen ol Geios gl [YA] 558 ol 20 S s chle
s U bS5 5)&ask o b 5l ol a8l ol |
S s S wanlie DUt 5 gl el it
ol ¥ s s oLl 5l s lax] ,sb 4 TNF-a
Pt G0N Ol e 53 S il 4 am g b [T ] 050
o g S s S50 Y gy Dl sl
U cmnd (- Sae ol 5diod 5 0u—i ssaalie TNF-a

\ -

\

—5)\4\.»‘ duwjubw\}@ﬁmwwr J}v\’

h.,\..ﬁé}j

Pl T lds e
Y
o s

ol & gl sl

AR </NY

/¥4 -/

WARR) -/¥YY IL-6
AR LYYy CRP
< /YA /v TNF-a

ot gl 2 gl e slaasl Sl S

Sledbl eomalsanlz 5L b aslie e 1 el
P S I i S SYRUNN| P S S PSP
Sl 28lie 55 35250 Olading @L:;, 3,3 5525yl
23 ey Sl e 2Bl 5L 5 52 [VINAA]
sl Ly lie s s 5 Solal WU ol |y sl 31
23 mly Sl o C)J"“ LYl o)l 80, gl
23 5 S S ol 8 L ao e ) gl > oL 20,0
s gl prmer VA ad saalin oL 5 ol adla
NP SSratepeciyt: 1S o5 YRR PR AN ORI
i3l A8 el JUs 5 ) V4] s e 1S L
S tse 5o oL 5 s adllas )3 ey o 22
oo adlas 53 oL 5 0l iz er 5 [A] 2l o) e
sanlie [VA] Lt se] el s Lyl | gLl
b a3 bl 5 pll o e i B
@‘Mo—'ﬂ JSe S u%-\—”@-’)—‘j 23 Crmels (oo
sl o335 Cllad atin ¥ 51 o 1) Mo g 03500 O e
NARYIRWRY

o Sy Sy Bl S i s DS
e A 55 ey 0 S deee GBS eSS 2
ae by oo ol ol Jb ol U 1Y ] el bt aiea
GADN PP PR EARCE ) PR P W SN


www.SID.ir

WA 5ol (FO L)\ osles N Fuls

oasS

L shpm s o sha (228 0\ (oo 5

st et o8 e 3 e Gl le sl
el s 5 el el 1Kol sl b a8
055 53 Crmmnils o b 535 Foml A e
J=ds o Jaw L;w—:i&ﬁ ol "ﬁjf Loaslis 5o o 29
slajesls C}L_N ol aal sl cwslis LialS
el S 5 o o e
Al sl y o C,.Lu oS s fs gl
il £ she b s g shee Shlias 5 ot bLs )|
Ao ] 015505 5lo316l b gl 4 an gl st

G
L,“.))..‘.g, .'...

o o 55 BT Gl ) Al QB 5

M\N@ Jg‘—u L;J'; b)}\..f‘..nj ‘_;)&mb g}:‘.‘h

xlo

[1] Jensen MD. Role of body fat distribution and the metabolic
complications of obesity. J Clin Endocrinol Metab 2008; 93: 57-

63.

[2] Mathis D, Shoelson SE. Immunometabolism: an emerging
frontier. Nat Rev Immunol 2011; 11: 81-93.

[3] Hotamisligil GS. Inflammation and metabolic disorders.
Nature 2006; 444: 860-867.

[4] Shoelson SE, Lee J, Goldfine AB. Inflammation and
insulin resistance. J Clin Invest 2006; 116: 1793-1801.

[5] Ouchi N, Parker JL, Lugus JJ, Walsk K. Adipokines in
inflammation and metabolic disease. Nat Rev Immunol 2011; 11:
85-97.

[6] Rook GA, Dalgleish A. Infection, immunoregulation, and
cancer. Immunol Rev 2011; 240: 141-159.

[7] Pradhan AD, Manson JE, Rifai N, Buring JE, Ridker PM.
C-reactive protein, interleukin 6, and risk of developing type 2
diabetes mellitus. JAMA 2001; 286: 327-334.

[8] 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: 10610-10615.

[9] Caspersen CJ, Fulton JE. Epidemiology of walking and
type 2 diabetes. Med Sci Sports Exerc 2008; 40: 519-528.

[10] Williams PT. Reduced diabetic, hypertensive, and
cholesterol medication use with walking. Med Sci Sports Exerc
2008; 40: 433-443.

[11] Eves ND, Plotnikoff RC. Resistance training and type 2
diabetes: Considerations for implementation at the population
level. Diabetes Care 2006; 29: 1933-1941.

[12] Irvine C, Taylor NF. Progressive resistance exercise
improves glycaemic control in people with type 2 diabetes
mellitus: a systematic review. Aust J Physiother 2009; 55: 237-
246.

[13] Calle MC, Fernandez ML. Effects of resistance training
on the inflammatory response. Nutr Res Pract 2010; 4: 259-269.

\ -

0o oml il s gl b o5l S ol
Loalis 5o 2 55,5 55 ol gl & Canslis a3t
J_,bqx\y'@,@\wﬁ\hu\)ﬁjgnuabf
Caslin o Foe ol (Lo w4l ohe (S

Al g gl

sl o e s 6 8 (2ls 03 e S m e IL-6
50,5 S 25 1y aS s ol A e 5y, Wy S

O Ay S o i S50l Jlael

A 7 ] 0l s sad 5 Sy 55505, 58 5]
o N plolan L3 [L6 50l A o sl il C)ja“’
ol 5 b 51 VO] el s ssalie o gl cuplis
S RS o i 131 S ik
Ao b p B (A oben Ol S ot 050
Goglio 5 Sy 55b 4 o coke 5 (0] Ll oles

[IN=YPY] ol (Saager s ol

Sl et 2l S ol a2 e 5
sty Sl laas s 2, S 5 C)L_.d Sals
el ek K hlSan 5 el S 4l b s [FOXY]
(lellim clanSsnle e, Gl Bl coge 255
2ydpe CRP el clale (215l 5 55 sST Loy
ol Lols a5y el Gl i el
S ilSin b a8 sy 2Ll el 53 S
ol s Sl V] a0 e Sl Ol ale 350
SlaenS sl 2l 55l 5 IL6 CRP £yl sl S L
5 S a8 el s IL-10 5 IL-4 ssle ledlas
LIVXEY] ool e a5 cdle sl cale
g S L it 55b 4 cl (Sas 2555 el
5 Sl sdsle 5 dae o il s oSl
PRI SN P FUNSH eI Y U R WS SN S
CRP 3,5 53 sk (2alS oo JUisil s S Jae
0 raslia cp a5 A6 K g 5l sy al L [VF] 208

sl 0aiS advia gy 4 s o\l Carsy Jiam


www.SID.ir

SE S gl 5 el o Lo, e

OISO PR clle ,eaylsp sl cp et L5

or both on glycemic control in type 2 diabetes: a randomized trial.
Ann Intern Med 2007; 147: 357-369.

[25] Parise G, Phillips SM, Kaczor JJ, Tarnopolsky MA.
Antioxidant enzyme activity is up-regulated after unilateral
resistance exercise training in older adults. Free Radic Biol Med
2005; 39: 289-295.

[26] Kushner 1. Regulation of the acute phase response by
cytokines. Perspect Biol Med 1993; 36: 611-622.

[27] De Salles BF, Simao R, Fleck SJ, Dias I, Kraemer-Aguiar
LG, Bouskela E. Effects of resistance training on cytokines. Int J
Sports Med 2010; 31: 441-450.

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

[29] Plomgaard P, Penkowa M, Pedersen BK. Fiber type
specific expression of TNF-alpha, IL-6 and IL-18 in human
skeletal muscles. Exerc Immunol Rev 2005; 11: 53-63.

[30] Akira S, Taga T, Kishimoto T. Interleukin-6 in biology
and medicine. Adv Immunol 1993; 54: 1-78.

[31] Rasouli N, Kern PA. Adipocytokines and the metabolic
complications of obesity. J Clin Endocrinol Metab 2008; 93: 64-
73.

[32] Ahima RS, Osei SY. Adipokines in obesity. Front Horm
Res 2008; 36: 182-197.

[33] Inadera H. The usefulness of circulating adipokine levels
for the assessment of obesity-related health problems. Int J Med
Sci 2008; 5: 248-262.

[34] Gleeson M, Bishop NC, Stensel DJ, Lindley MR,
Mastana SS, Nimmo MA. The anti-inflammatory effects of
exercise: mechanisms and implications for the prevention and
treatment of disease. Nat Rev Immunol 2011; 11: 607-615.

[35] Nicklas BJ, Brinkley TE. Exercise training as a treatment
for chronic inflammation in the elderly. Exerc Sport Sci Rev 2009;
37:165-170.

[36] Das UN. Anti-inflammatory nature of exercise. Nutrition
2004; 20: 323-326.

[37] Petersen AM, Pedersen BK. The anti-inflammatory effect
of exercise. J Appl Physiol 2005; 98: 1154-1162.

[14] Dunstan DW, Daly RM, Owen N, JolleyD, De Courten
M, Shaw J, Zimmet P. High-intensity resistance training improves
glycemic control in older patients with type 2 diabetes. Diabetes
Care 2002; 25: 1729-1736.

[15] Ishii T, Yamakita T, Sato T, Tanaka S, Fujii S. Resistance
training improves insulin sensitivity in NIDDM subjects without
altering maximal oxygen uptake. Diabetes Care 1998; 21: 1353-
1355.

[16] Kasapis C, Thompson PD. The effects of physical activity
on serum C reactive protein and inflammatory markers: a
systematic review. J Am Coll Cardiol 2005; 45: 1563-1569.

[17] Lee S, Barton ER, Sweeney HL, Farrar RP. Viral
expression of insulin-like growth factor-I enhances muscle
hypertrophy in resistance-trained rats. J Appl Physiol 2004; 96:
1097-1104.

[18] Youn BS, Kloting N, Kratzsch J, Lee N, Park JW, Song
ES, et al. Serum vaspin concentrations in human obesity and type 2
diabetes. Diabetes 2008; 57: 372-377.

[19] Oberbach A, Kirsch K, Lehmann S, Schlichting N,
Fasshauer M, Zarse K, et al. Serum vaspin concentrations are
decreased after exercise-induced oxidative stress. Obes Facts 2010;
3:328-331.

[20] 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: 347-353.

[21] Bliher M. Vaspin in < obesity and diabetes:
pathophysiological and clinical significance. Endocrine 2012; 41:
176-182.

[22] Gulcelik NE, Usman A, Girlek A. Role of
adipocytokines in predicting the development of diabetes and its
late complications. Endocrine 2009; 36: 397-403.

[23] Koopman R, Manders RJ, Zorenc AH, Hul GB, Kuipers
H, Keizer HA, van Loon LJ. A single session of resistance exercise
enhances. insulin sensitivity for at least 24 h in healthy men. Eur J
Appl Physiol 2005; 94: 180-187.

[24] Sigal RJ, Kenny GP, Boulé NG, Wells GA, Prud’homme
D, Fortier M, et al. Effects of aerobic training, resistance training,


www.SID.ir

Koomesh Autumn 2012, 14 (1): 97 - 103

Effects of progressive resistance training on serum levels of
vaspin and some inflammatory markers in male rats

Alireza Safarzade (Ph.D), Elahe Talebi-Garakani (Ph.D)"
Dept. of Exercise Physiology, Faculty of Physical Education & Sport Science, University of Mazandaran, Babolsar,
Iran

(Received: 29 Jan 2012 Accepted: 14 May 2012)

Introduction: Vaspin (visceral adipose tissue-derived serine protease inhibitor) has been recently
identified as a novel adipocytokine with insulin-sensitizing effects. There is a limited information available
regarding the effect of exercise training on serum vaspin concentration. The purpose of this study was to
investigate the effect of resistance training on serum vaspin levels and some inflammatory markers.

Material and Methods: Sixteen male Wister rats (288 + 19g) were randomly divided into experimental
and control groups. The experimental group was subjected to a resistance training program with the use of a
ladder (3 days/wk, for 4 wk). Body weight and fasting serum levels of glucose, insulin, vaspin, C-reactive
protein (CRP), interleukin (IL)-6, and tumor necrosis factor (TNF)-a were measured.

Results: following four weeks resistance training, serum vaspin level was significantly lower in the
experimental group than the control group (P< 0.05). The resistance training significantly decreased serum
levels of IL-6, CRP and TNF-a in the experimental group as compared to the control group (P< 0.05).

Conclusion: This study indicated that resistance training could decrease serum vaspin levels as well as
inflammatory markers concentrations. Decreased of serum vaspin levels may be an adjustment mechanism
in response to insulin sensitizing improvement and decline of inflammatory markers levels in trained rats.

Keywords: Resistance training, Insulin resistance, Rats
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