[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

Journal of Shahid Sadoughi University of Medical Sciences O30 (P9do sl (S 3y pole ol Lhdghy oole aloxo

PR S, b,
Vol. 25, No.1, Apr 2017 J,‘mﬁ.-,i;,a-%w,% WAF 05355 ) oylads YO 0,90
‘ ¢
Y sainir .
Pages: 20-31 - = Yo-¥) iazmio

39 Ot 33 05 b 99 ol (3 pod i Cutd il
G Lo b Sl 2 Col

Y Y . ES

oS

Slasont 5 obs 4 Ml St bele Sy s 4 5005 oz Sl 50 el ey 5,5 e rge Sl o
oyl 5 0z Sl alS g Glgadl 4 Conlas (Il 4 e sl e (53len Slagty g 9500 et 4 (Bgye B
S G Jolge 5 (S0 plie 4 ety 0 Ol Geliel (2559 55b (o setate 4 pol> addllas aigd el A
2 ol 0z ) Ledd Gl S plme slaghse lisl o S8L 5o

5 (@70 l8) Bl 09,5 «(3lliwl 138) JyuS 09,5 an @y Jliwng 315 5 (hge po Vo (025 anlllan Sy 50 1o 2 G
Lo owugs aado o alyy, Jold celiinl (e JSTg, ol ol (sol@inl (503 9 0y S138) Sloliiw] (s yed 09,5
Ah T Doe 4y g 4B 0 §9, O Bras HheST JSTas LY ol b g bl peadtte Jes i b ands 5 e VY ey
Sk loyay (AsSTy (A, b (GBL sladiges ;o ) 0F Ol Oliee 5 xSojll laghe (o (59 Dl (e 0g
A% o, (Real time PCR )

@z b 53 Gy 0 Ol P )) oS Gl 098 lahse 10 (g g RIB Sl oz sl il
DS 9955 Joisine sl 155 5| I3 el Lol 28l Gl ¥ B S 05 b ulie 18 3l 05,5 (sloie (olis]
Do Ll gize Solel 5l 5l s zals pl Lol wlo zals ol F ogas 3l 09,5 b awslie jo 1, s, o5 ole ool

s s ol lasl 8L o ) ey 0 Ol wlgiee oad Bla oS sl s adllas (pl @l g S Az
S50 de) () 50 (6 i Oladod (Jlo I b el (5555 ke OIS 1 Sl addllas cpl 4z 5 s ralS | ol ole ool

bl oz 05 Ole i) (Sl (seliinl (o guls sbrejly

TS 319 095 play oS> B9 (SS9 340 295 iyl (i IS -

TS 3=l9 g ply oSS (B9 STglsr ud 09,5 Hludils -V

Olpes o> ¢S jual> 238515 (55 809S Loy 29 5 (luitals -V
jamalielnam86@gmail.com : ;Ssg Sl Cau = AV FOVOAAYY :05al5 (U gummo 53w 93) ¥
PRV P/18 G iy gl VFAE/) /19 2l )b


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

By

ol 5 oz plall

09> Gl S sl Jolw =\.1.<,:>)‘ @it sla Jolw
5 950 <3l linl sie sla ok 5 a3leg Se o e
Selsn gl (o S8l Sl e, (Sl polie LS L
m;L.o‘ sl o> owlidl g Sl L &S Conl ool oauo Wl
5 4, (Jlb S Gl Sl sla ol ;o (gyin s ),
(V) 09 o0yl >

My cawsndl 0 i i), &5 ogbee o
WS oo b e Sl ) (gl & Cuglite 59 095 e
Jole & olaze @ oole ol ol o a5 Lusl s Ll
Jb ol bl ools 7,8 Hdawd! 4 Cuglie G950 (S
5 Ol & sl (Bl 50 ()] (oBly GBS 550 50 vy
3 O 3y sl 09)e 0 ls dblol loren Yo ggd Culis j9 0
(et oz S Gl (Foe B sl o 9
039; Al slent el dagylb pus ¢ sanileg; slacs Lo
O cnl oads asils 30 (59udS (p0j0 (5 le g

5 Llawgio ;3 Oniem)) Of 03,8 Ol 4 axgi L
s wolgidl oyt 5 laske ol b 5 Ly ,Ske
Fhe GleFlp g o b Skl Gen 50 e,
il alaly ol 55 el ot zylae 4ol 4 Loy Slo
e G975 Glana S sladshe 5o ey 0 oo
odd o b U5 b dslin ;0 ¥ gg5 ol 4 Miwe L
Oesy o Sl GRIP 0L Sels e s el
35 6 =S ol a5le) el slo, 56 il | s
Sl Joou bjlo)l b5 by ok e Gb5 b awlis
s 30 Cysimny IS 3 Sl a5 o0 5,135 o axeebs
aboly byl cobs hlaw o ool & Conlas

9 Oyl 4 Caoglie b oSl (Bl iny LU, S92
boaslie jo plaat glagyz )0 i) 0 Ole ol
Cewl ol ools lad g 90 jo u bl ple sbo o>
o5 obe a5 alesls i Slellas aisd cul (VY 4 VY)

\yag CJ-!"’)S)-é Al G)mea YO 099

doddlo

oLl b (Bl s o 58 o)l S5 i
355 e sl s e Jlo (oo Jsb o B s
oS Sl as wilansls fly goaxe Sliass .ol s,
Jolse e 5l (S (Visceral) glisl sl o)z zos b
Ceaglie oV g5 ol ol Sdgilie slas loss olml )0 5o
oIl Bos 5 B lailen Grizes 5 gl &
Sl 003 uedd Sl cudlags Glojle (V) cnl e Lid
e Cubd 4 Blea )3 585 gekee Yoo Slaws Y-VO Lo b
(V) w dnales

oS ol olyon i aje QAL G o (Bl ey
S5 N8 Sk ol 5l o5 Ll ) gobj sl
ie S 5 |y el 0 Caglhe izmen o (1)
He jl oz go () wS e ol 2 il 5 (SUSC
S oleie 4y g eadaslin Sl oo Jelge eanas sl
G b g (Bose (BB e lagilen b Jule
ooyl sl o )5 oy ,S (il o cotm
Slobzer oL baye slaglon 5 (Sl ployd 5 6
@ drals Cdle g cblogs 059> j0 Sl b g ovws Pl
(D) 0950 sl

@z SOl pexd L &S oS8 S pgaza Sl
5,05 alaly Cedsmdl 4 Caoglie sbmyl b el ol o gLis|
Sloats ololis asr 4 0T L Las e sl 55500 550 Lol
)

Sl s ey cpl 51 S (Resisting oo 5,
O Oyl & Ceaglie 0 oS sl gy 8L 5l el
Canglie slmyl s a1y 595 oL5 gy ol (V) ol
M) el 90 Sl g el a8 S Lo Sge 50 (Sudg]
Jole s @ 5 ool grie "oJeudl" 5 (Resistance)
b oy oo n S ominy (M) Conl gl & Cnglie
boceaS 5 onl Q) ol it 51 8 g aelagwl V)T
S ez 5l b gglls Bl AYID (JeSdse (5

5 awgmsl o s, (V) wb b Gl laiee

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

w3 it 3y 05 Ol 2 (skoliinl () pod axid Cuind 3G Y'Y

S olebl 5 wax (S0 e Ll s b gl (gl atie
55 A5l g aind 6l Gilesl £9,8 (6l o (el
g el VY g olidg, Wyls o cele VWY O jse w
PO L O+ oogazme ;0 5 Cugby (lie 5 wiid)S 15 SO0
"bjf M)O

5 PRl J5S 09,8 lye a Bolad jsb ay Ghge 7
o lailinl Glae b g (6,l0pS atan A e s o0 el e
5 st 5l om pite ales Ll o el adw
sz S8l sladiged 5 s lagtee (Bl 605 e
eSSl eslinl b (st Jos 05 6 slaer plio]
5 (Ghse 09 kS 2 lil 4 o5 (ee VO ) (Ketamine)
1ss SIS 2 il 4 )5 (oo B) (Xylazine) o L1
b eos,See o el plnl JSlis 31 5,5 o,
4 il Sl eolinal b g wo S gdind (gl ied
50 b hge 4y ol Jaie o 5 le a0 A sl 53 )8
Gl (Y +) Wt 48 wyz iy slié b ol azim A ol Jsbo
S eoige (35 Gl Cuz iz n @i 5 g o sl
() J992) w05 gyl danige

(V) GinlesT 9550 ol o slaige slae BLuS 50 Jgo

IR IS o0
S \>)|43L’i.w| uLqu

AN ARS e
ARl 150 sy, S

AL /Y T

A LSS lam &S Gz m)) S sbige e
09,5 59 & g ot o5 YV G55 1Sl 4 atan
A s ar Bl 09 Glye g 7ol 095 S
aan A Jsb 1o aiols aslsl Gy 2108 w5, 4 K0 aan
oL b b s ot J 5 il bagies oo pso
» vy LgYL» J.:QLM l) Lngu"ﬁ"‘ W) ‘5:[)))‘ (Lee |ndEX)

1yl g0 s s 5 Jge b 5l

\yag CJ-!"’)S)-é Al G)mea YO 099

sl 5l i gl slagise @liol (052 )0 et
Lol 009 o] gy 3

@l B (B9 a5 wlesls lis calie sla g
y Sledl olge et 5 2alS 4l 90 5 (27 8L Jhals o
Oh9y S Wl oe plaite Sl pes cnlple 00 5 1F) o)l
Suaglio ol o 250 ) (AU slaglem Gloye 2 (S5
W02 il (Boe (o8 sloglom 5 <ol (ool &
O L R - )R-V SIS G e
Syls aslsl Sledl oo Jelse S alize

5 Sl 85 telitl slagshys ol 5l San
0Or Vb (e onl oy Saeal ol (loj on i o
OgelienStpalS g gz el ol
Dl o gheliiul (3555 es 0 (V) sl ol jamgs S
A okl dlse miy ualS axt o 5 o slagyz
Josian Il ead elnl slacgagyy 5 3 s pRats
s o L el 4 lazale 5 oS slaske Conlas
O 5 VA) wilools ylis (g5lsn  wlinwl sla 54

s Slayed Ployse 50 gl Sllllae (55T
Obwsl 3 () oo Tobe S5y p end (a3pbejle
05 Ot Oliee 2 (5539 Slayad 5l Ll el w85 50
G W Sl 0aiS g s9ra 2y S8L )0 (e,
Sl b)) jshiie 4 Sl dalllae Sy olste 4 yol>
@laml oz S8l 5o ity 0 Ol el (e
Ao 5 hal g (2hb oalds Gl> 5 sl yoge

IR 9

Lilyd @8 JS by o Spge 4 adlae ()
Pl g oo sl gl g dae i olStylojl  aome
e b IS IS aaaS &l e b pble iyl b
8,8 Dygo ol oBidls  Sasien i eaSiidls Gmli.i.il.oﬂ

5 5 alme Gge Vooslasd el 350 sladiges
oltslojl 4y 5 0 (55l 5 p5ioly dannsgo 5l a5 sy s
GMEEI L o, V- lad o Lo bge Lagte o35 cdly i

S S 4y laise 09 59, Fr B YO gl e 5 05 )

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

By

ol 5 oz plall

S5 il 4z A sl yib 4 Caleg 53 s w0y b

Olies owpp ssbie 0 (2o slaghge S3b ladiges
oY, 4 Real Time-PCR &g, L s, o5 MRNA
as o Jlo,l Sats oBiole;] 40 (Sybr Green) (5 ol
390 0)Lal oud ploxil (g, 4 4> (LS 5k 4

RNA zl 5ol coS Josdlygiws (bl 5 RNA #l el
55 koo YO laie o plosil LT Stratech o5 5 e
O E S T JOU B UG W e
Loy wa)S 0,5 (T25 WShoglidgh) ad lawgs ¢ atils
ol e 0l ojdigen (Shaker) jes 1 oolaul
actd 5 @l el Al po U ad el S g, Bllae ol
20,5 LSS el RNA

B sl Real Time-PCR slwl g cDNA 5l
3P RNA Jlgs Job saids bl 4, cDNA 4, total RNA
Jlasl 5l e g o eolaul yeuly olese 4y Random Hexane
Reverse Transcriptase s 5! oS L RNA ais, a4 b el
Hypoxantine ) HPRT 5 .0o,5 slxil RNA (g,
SiS wsle 5 olsie 4 (Phospho Ribosyl Transferase

O ol oo b aslie g 8 olaie 4y (House keeping)
(V) <8 )8 1,8 oolawl 8,90 (et 3 ) Ban
5l gy &yle oads oolitul sls yoslyy g3
Resistin Forward: 5TCATGCCCAGAACCGAGTTG3
Resistin Reverse: 5CAGCCCCAGGACAAGGAAGA3
2 ooad S Jasdlsiws 5 CDNA o5l jelaie o
ol o g wb eslinal SIS ,ef THERMO coS (o,
Al .Cpdy plxl ()85 sule g, 4 Real Time-PCR
Relative fold change in gene )5 s le ol Ol yuss
51 oslawl b colej] (slaog,5 0 s, (EXpression
; ACt= Ct target gene — Ct house keeping gene )_zs,

3 ACt(AACt= ACt test sample - ACt control sample

(V0) 285 ol 5 Joo b

Y s - . .. — 7—AACt
O s Ol Ol St = 2

\yag CJ-!"’)S)-é Al G)mea YO 099

3fbody weight %1000,

body length

B L on Jsb g S e On s WJset nl 0
(Naso Anal Length) JUT a>b b oo alols b ol olgus
] (GiowSlos o> )

b adss Jol atde cuin 5l G hge A ol (gam 095
g Wb QB Seliiul (n o3 09,8 Gloie 4oy lae
IS Cod aan A Soe 4 Cyzp 48 ol b ool es

O (saliciad (o5 aalllao ol 5o sealiciad (08 JSUg
b acd 5l b tge (nyed ol a8 a0 ale o 5,
Soe b g 2y ool s Vo B A Slo alols o 4 oz
L Sllgs olenl jelaie &y ol jo .cuils aslsl 35 atan A
9y 2 4k S b 0 dndr an bl alayle] Lpe
L nyes g dad ool 13 lpmo (hge ogate Jee o5
51 S o o e 8L alol ABBS Y B g LT Al ey
9 Sy B35 50 e F a4 addo ¥ pye p0 adds o e )
TN 4 Jeedy S8 Cepe gan Sl o lies
(YY) Sy o ped SS90 sln 3 Sy 0 B 8L ]9
LV B0 Sab b oo 05 595 59 o ol (ol S50
e YO L as adn A ley Sae gl o 5nST B yae iSlos
o VY Sy &y pids aiin U g g9, Jol ade o adds )
9 el Cpped 4B V0 5l 55 B39 ey ke ey aiBs 5
O ol )0 dpwy (e 4RSS Froay plie alas LL U
Al aads 05 (Ulse> 005 £5 6l ured gl aide
Jeod 5 59, Olo 58 o) Dj90 4 (adgl Sl 4 225 5L)
(YY) b bl sl o e Ve ey b

el VY 5 maosils atde sl )0 i lop <dl g s
@b celo AL oher fped Al ST 51 ey
3o il G ped 09,5 izmen 9 Blr 095 Slahge
5 gt J5S 08 wiles b8 5l 65500 9 (st
ez Sl Gladigel 005 g yslanz sz S8l sladises
b J5S 098 & bgrye Jolie los 13 90 nl (lae]

O3 (Pguo vl Floyo — (Sblage wlous g (Sbp pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

ey Oyt 3y 5 Ol 2 (ol ¢ yoi axid cudd 536 VT

g 09 Slaets aslllas Jobo )3 babge ()59 Ol pats

Moges ,0 anlllas e Job 0 ciulej] alises slaog,5 o
09,5 oo yy9 «sylol ;LT jo .l oo sols ylis
Wogy 03,5 solaiul Gy glae 5l atan VP Gae 4 a5 Gl
09,5 b dualiie ;o J;US 05,5 b anlie ;o (5l gne y5b &
Gis owzen (D =eloee)) syl Gl s
ORIl S5 09,5 S (el (2 o3 09,5 Slatge
L oawslie jo oopl poogdle (p =2/ 0 ) cbls (g)lo sine
il 63,5 e sloise s (e sloise

P =elee V) ol lis gyl gxe oS

450 -
400 A
350 ~

LS)L"T s,
Sygpo d oy Hlel 5l oeolaul b ragh slasols
e ok aslanl ool @l lee gl g .Sl
By sl = 39,5 50l5 (905l 5| Ladised qujg og s
39 U9 le.(bob‘.) O 4...‘5‘ MLCLA L.S‘)" By A eolaul
)b Sy uibyly 5T el 5l adlas 5)50 (glaeg S
O 6)Lo] UBL(U 9979 (¥R L.S‘)" dalol 329 J.n))f oolazwl
Slr Oeizen 28,5 18 ool 550 (S5 9051 Laeg,S
o3l 5l alSss slrog S o ey 0F Ol dmmlis
Lo 5l 3 SE6S (e Sl siae a9 al eolaiul e
aens 1 oolatwl b g lel Slawlre adS ol as 5 las o
W SoS b 3 b loges .ay0,5 plxil SPSSl53le 5 V4

A 5 EXCEL l38le 5 Y1 Y

TS 098

T .
/!_!—_!\;\T Bt
T ®

L = oliwl o e 09,8

o 300 -
3
\/\ 250'
Y,
& 2004
150 -
100 . . ———
1 2 3 4 5 6 7 8 9 11 12 13 14 15 16
’..':a

Crzp e b a4 Gla 09,8 (Jol aae A) Jsere s1de b i S 09,8 s Job jo ole o ise )y (S Sl ) loges
5 el o jloges ;o polae 51 S s ((Sleliiwl 53,0 a8lolay oy s (1A pes aan A g oy (slaE ol atan A) Sleliul oy o3 09,5 g (aian \F)

Loawslio 0 gplp T ogao 2all coge Gla sla g
Ol crl (b ol b s 5 ety 05 Ol 5o Bl 095
e b aS Gl Glabae o iy of Ol s Lels
olis 6 s sine gl g lel L 5l ogr oud fols ielicl

(P=+/FYD) ola

\yag 0-])))3)5 Al O)LOJ:J YO 099

Ao oo S 1y hge £ JBlas slaosls [Las gl

Sype 5% istalesl sloog S 5o s, o by Ol
ol 5 Sl ool o JIsge) sty 05 Ot 52 B il
QO e Oy gl b adss Sl b jhge ol 3l aS o9
byl ool oz Cdb )0 i) 0F Ole Gl 50 Ll
(P=+IFVA) 255 o sime s lol 55 51 Laal53l ol Lol o
s Bl one; 0F obe Ol ey p o

3 el e a5 ol asie (V loged)  Slelaul

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

Bvo

o5 5 oz plall

3.5

L

&

) O3 O
N

2.5

1.5
1

1

0.5

0

7S o5

(J 35S 4 Comd)

2.03
i 0.56

R (seliil (n o5 09,8

S stalosl slaes S o (alime lagse plixl 22 50 ety OF s Ol Olies Y loged

ol;8l 9 CRP (C Reactive Pprotein) . ,SasSly pu5g,
e odime cpl ad Jluple Gl o5 pre 50 5riSignol
Gl ) adlllas 590 Sl (slaygSL yo palS (nl (el
09 Slaped 51 SBU 039 el ST (o2 SdL (Sesld
OLlen 5 legals e ;) St )90 5 (V) 53,5 (Lo
LS Gye 59 2 (225 G So @l ab » (V-0 V)
G9359 45 Widgel Gl iy (g5l plaie (b)) ae V7 oS
Oty (o Tobam 50 )3 18l crge phiie (s5l9a
(YY) o el gl 4y Caglio jalS azx jo o
ol 59 3y lacllad 55 are; 5o Sl 9T
ol oazd plml glisl oy el o s, o
S92 25 b @ OTAY) )en 5 el 0
JW Olsz ob Camgdd 5o Gty 0F Ole p el
Jud b5 Ol 5l (Fogesl 8 Y Gty ol o sl
9 JAS 09,5 90 4 g QLI (Bolal job 4y 005 )
whs e g 4ia A D 4 (955 09,5 WNAD pendi (020
i ol LS TA BV L adds £r Do @ and> F
Obj 53 phae 53lem npes aiSlo (23559 Sudlad 4 095
5 i Flon e 5 Uiy U wase W plex
Ol Gil38 cge Ll 0,8 OUT oy ooy (a3ls als

e pdbiza cpl ab 09,5 ol Cawwgdd jo sy ()

AP (3,958 ) o Lo ¥O 0,90

©orn sl Bras bbb oy pol> adlllas o
S el o yes plnil g 28l B sl pxe ol
5, L alie 15 03,5 Gaped 095 sliaipn 035 il
2 o 1 8t Sl laaidl ol 08 6 Sol> Gly
5 lagsse 0js Gmals 5 lalejl o)50 Sllsm 05 3l
iy opl 50 &S Sllllas Lo b g ogr el o ped )b
(Y2 51 0) 0 s Sladran ol ouls ploxil

Siss B egad 5 ole G @l o)y
il or S8l o ey O ol o Selil
Bl o o)) O Ol &S S Gl 5 @l slatse
Ao g ol ad gl Sl e o] alisl oz
3 e g Gl pl ez 5l el sl g el
S ey o0 B g lo e (g )lel L 515 Gl Glie
05 Ol Olie 4o o sine Dolds 925 pas Lozl LYo
e lanls 5 o B ST S5 i sl
G arg b oS il Gl oo slagise 53 i) 03
el 00,5 oy dgad yidon axlllas 5550 (g Sgasme Slass

G851y 8y sledld b by Slalllas
0 il ol s ety i e Kbl 5l b il
Oped 4 VY aS ain, S S8 Ve o o oK

97 oSyl s Sl slo gl S Grels cel s5lgn

O3 (Bgo sl Sloyo — Sililage wlods g Sy pale oL alxo


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

ey it 3y 05 Ol g (skoliinwl oy pod axis Cuid ,S5G YE B

4l LS00 Wil eols el ) a5 Wilgh so piSSgumo]
o olse 4 by Sl s Sl S e e,
V) ol iluST ol Sl g enges Jae oS ]

&S Gl ey gy p Sldllae el o anl
Coaglie 5 apad (Jlo s b5 oon olen Jlzs b goses]
b Gelione (o83,5 Sluyod am cidg <ol g Gelgdl &
2 9 a8 Do b 5 plle Ol g5; 5 oS Slidlas
als S8 (YO Say ooy axll) b J3g edgdowe
Tobw (il aals aase aSlh ald oags ralS Lasas
lagls Sle yo Ol o5 ol Gl BB 5 ey oo
F-YY Y8) iless,

lraul g 5y G Sl (e bLI ) 4 adllas G g0
sl LK, 50 Lwdl Gl]) sois ady il oy
Sl as ol Gy sl Gl iyl el ool oLl
g gole ol 3151 YL LS5 ,9 ol 4o Cewl SDLae o Oy
Olime J05,9 oL8l b jo a3 ol ooy Hlis Jlew >
30 i ol (o cpl bog YU lores (yud gl 4 Sl
23 Sygoar a8 e Sl e our ol jlescsge
U‘P‘)s > GL»JO .\J‘ysa Sl 00l ovalinwe L)‘)li“’))j
LR Q‘l‘ ‘]a“’ﬁ‘ @LQ"” o L5L2’)535lé JiL‘“’ 9 ()
oM (rbgy lp Az S sl oL ol 5o ol oy
(YY) Gl 55 0590 590 (6 yiniin Slallas £9590

58 (o7 Sb 5l (g ladiges jo Sliniod pll
3 GRS s il ol Iy sl mls 58 Sl
logas oy il gond § Gualjdl a5 ol oles YooY Jlo
A s b bjie oS5 ladly o olisl )z il
Cenglie Ll 4zl )0 g i) oF Ol Gl ,o ok
syp sl (Vo)) adlae G o Ll (YA) o)ls gl 4
oy o a5 ol Gy sladises 3 Sl S5
S99 ety 05 Ok g Sk g (Sl o sl

TY oy 2 glaallle ;o Voo 50 Grizen (T ot

\yag CJ-!"’)S)-é Al G)mea YO 099

Ol lacassad )0 1) sy 03 Ol Jldgee (R
O eilaST s gls o fntan; B L s Ol
il gladsbo o 5o Sl an Ty o 1y asals
ol oo plate (5jlee Dl o &Bly,s S po 75 (i)
0O Oty e Supp5 b gy weyd gy el L
laST as gl D)u8 w35 (8555 ) lacamsid
eilie b 5l Sl ezl ol (YA) ope Y | oo
@ Jb e 5 999,050 sled & Gy, TS pegas o
g Sdle Lalyd 5o o) Pl pesile Sp0 (Saers
8l oo 5born
adlas b OTR) L sl 5 el 0pdy peizmen
sk Jelss 5 silugen sloall 5, » (s R
Jelis o5 055 sl Gosail n s5lse (ayedole 9o b Bgye
olite Sy o 45 wizls bl g wllo Jlupls 050 T
5 09 R 5 Ol A Cueglie Sy crse (s3lse
ol 5o 09 co (BMI: Body Mass Index) gus ooy axli

Ll ol o SiSly egn oo o olie casdllas
ol e o ol plas RIBL e ) Hlade s
s b 3l oLl s a5 ws S plo ol Raagn Gl daasdly
S5l (P39 oty sorm gobaw 4l il polia b
05 Ol el (> b g etn; e polie (el 4 i
b polie by pllo ol 31 0 a5 Jlo )0 098 o0 ()
S5 gad opd (Rl (3559 5l dar i) (oo ok
aSS(Y) Cowl oads oamlice 1d o8l 0,50 ol jo aSL
eS| T 285 4 o)Ll Bl ol g0 53 Job b
el 559 5 0 i Sledl o (e
sl o3 Ve 6y 2 (OVAY) ()6 5 (Gliws aslllas jo
05 Ol el (5559 aae A ST gy jslaie 4y Gl
S8 03ls Hlas e (s 9 (CRP) (oo SiSTy (059
o o L ey oo e Ol SHlse Ghiys &S
Sly oo cnl by Gl (gl dne b 4 o goges]
Jol w605 rhae il 95 prw 53 Gy SR
syl (KBS bl GiSisnel b i, 48

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

By

ol 5 oz plall

() oK 4 LS;l.';.wo 5 (YA 5 YA) )62 g pod ol
sladolo ;0 05 oo b iy (oo sle (Ral38l e
) O Ol (A8l Wiy LS ol adlllas (slaaisly
Jb Jlixl 5 s 50 Gue; Sl (Sos 4 cobe
5 500 N8 Jelse s o Sl slapaslSe ad
ol sl B gsle 4 plaws Glp i) oo 1S g9
3,10 8e2g (6 yidin addllae 4 LS e glas

bl a5 us)f FES 0193@ asllas oyl @L, ool
@bl @z b e L) s 0F Ol Wl pad
hool ol il byt g G e slagtss
Gl 5355 i 1 51 (Sl aslllas ol 4z 5 s gals
509 Sellad b (gl oS pblie @l @ 4z g b S
A ay ol ces a Ll oty (o gl 2
2 09 BB 055 0 clie Bgile ee o) o
el §l 05 5ty Slallas 5 B (s,

&3 5wl

Jdo & e, ihae jSs GBI 5l dlie oy
G Rl 5,525 Laools (g lel losles alowl 5SS

References:

Sladiged (oSt oliol oz 5l ool wlSp (cas g Wiges
Gl 0o ey 05 oRIBL G slalas a5t ald ol (L
(F) sl Cewd 4 Laaigad

s, G9y 2 &Sy 0 (V) adlhas S (rien
> Bl Gedygiagal slaolz e Gl oS
o b S8S Sipe wad () paigel bl S
0095 Azl b biae g 9yl sl Bl o aS ol Ly beosls
35 @liol slaoyr 5o o) O Ole T oYL S
L sla Blr 5o 03 ole omlB nl &8 b ) 09,00 VL
(F1) 05 Jlo g ey oS (Kbl b5 Sands az o
5 09 ouis anlllae (39 ;b o8 otagny sl o 4l
O ol oRIP L (B LSl deadl (nl ggemmae
ol Sl YL Sl po bongar 1) (o S8b 0 (nn)
09,5 5 5 ol Ll a4 325yl dalllas gl amo s
Loasolio )0 oty 0F ol Ol Bl (2le slaige
i) Gl ol a8 sasie ol Gl S op,S
Sg o gae 5]

5 el ol cyoy STsl e &Sl 4 4> b
Gl il sl 0y )l o y0 B Ll 5 Jige (ptig
Sipn 5 Sl sy Shat Sl 51 (5ot 4L
(FY) cotls ] ol e ilie clocnds o al,o
Sl 5 Gty 05 Ol 50 B9 Sclld 5 alej)
Slallle mls Y5 b o 4 S0 cbdl b 5 oz

1- Sigal RJ, Kenny GP, Wasserman DH. Physical activity exercise and type 2 diabetes: a consensus statement
from the (ADA). Diabetes Care 2006; 29(6): 1433-1438.

2- Gorgani S. The relationship between obesity and type 11 diabetic patients. Paramed J Army IRl 2009; 4(2):
41-49. [Persian]

3- Monteiro R, Azevedo I. Chronic inflammation in obesity and the metabolic syndrome. Mediators of
Inflammation 2010; 10 pages.

4- Olefsky JM, Glass CK. Macrophages inflammation and insulin resistance. Ann Rev physiol 2010; 72:
219-246.

AP (3,958 ) o Lo ¥O 0,90 O3 (Pguo vl Floyo — (Sblage wlous g (Sbp pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

w3 Oyt 3y O35 Ol 2 (soliinwl () pod Axid Cuind ;56 YA

5- Cawley JM, Hoefer C. The medical care of obesity: an instrumental variables approach. J Health 2012; 31:
219-230.

6- Blaschke F, Tahata Y, Caglayan E. Obesity proliferator activity receptor and atherosclerosis in type 2 diabetes.
Arterioscle ThrombVas Biol 2006; 26: 28- 40.

7- Adeghate E. An Update on the biology and physiology of resistin. Cell Mol Life Sci 2004; 61 (19-20): 2485-
2496.

8- Henry SL, Bensly JG. White adipocytes more than just depots. Int Biochem Obes 2010; 44: 435-440.

9- Chumako AM, Kobota T. Identification of murine and human XCPI genes as C-EBP epsilon dependent
members of fizz/resistin gene family. Oncogen 2004; 23: 3414-3425.

10- Steppan CM, Brown E. A family of tissue— specific resistin like molecules. Proc Nati Acad Sci 2001; 98:
502-506.

11- Jamaluddin MS, Weakley SM, Yao O, Chen C. Resistin: functional roles and therapeutic considera-tions for
cardiovascular disease. Bri J Pharmacol 2012; 165: 622-632.

12- Morash BA. Resistin expression and regulation in mouse pituitary. FASEB Lett 2002; 526: 26-30.

13- Kochan Z, Karbowsky AJ. Resistin a new hormone secreted by adipose tissue. Przegle 2003; 60: 40-43.

14- Woods JA, Vieria VJ. Exercise inflammation and innate immunity. Immunol Allergy Clin North Am 2009;
29: 387-392.

15- Starkie R, Ostrowski SR. Exercise and IL-6 infusion inhibit endotoxin induced TNF-A production in humans.
FASEB J 2003; 17: 887-889.

16- Guerre-Millo M. Adiponectin: An update. Diabetes Metab 2008; 34(1): 12-18.

17- Daryanoosh F, Eftekhar E, Amirasodi M, Mehboodi M. Biochemistry for sport and exercise metabolism. 1st
ed. Tehran: Hatmi Publication; 2012: 232-233. [Persian]

18- Havel P. Control of energy homeostasis and insulin action by adipocytes hormones: leptin acylation stimulating
protein and adiponectin. Cure Lipidol 2002; 13: 51- 59.

19- Berggeren JR, Hulver MW. Fat as an endocrine organ: influence of exercise. J Appl Physiol 2005; 99: 757-
764.

20- Hariri N, Thibault L. High-fat diet induced obesity in animal models. Nutr Res Rev 2010; 23: 270 -299.

21- Lee MO. Determination of the surface area of the white rat with its application to the impression of metabolic
results. Am J physiol 1929; 89: 24-33.

22- Garekani ET, Mohebbi H. Exercise training intensity volume affects plasma and tissue adiponectin
concentrations in the male rat. Peptides 2011; 32: 1008-1012.

23- Kim YH, Lee SH. Effect of exercise intensity on folded protein response in skeletal muscle of rat. Korean J

Physiol Pharmacol 2014; 18: 211-216.

AP (3,958 ) o Lo ¥O 0,90 O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Guerre-Millo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18069030
https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

e SlSan 5 o ol

24- Dheda K, Huggett JF, Bustin SA, Johnson MA, Rook G, Zumla A. Validation of housekeeping genes for
normalizing RNA expression in real-time PCR. BioTechniques 2004; 37:112-119.

25- Livak KJ, Schmittgen TD. Analysis of relative gene expression data using real- time quantitative PCR and the
27-AACt method. Methods 2001; 25(4): 402-408.

26- Park SH, Han TK, Ann ES, Yoon ES. Effect of training intensity on subcutaneous adipose leptin,
adiponectin, IL-6, and TNF-a mRNA expression in middle woman. FASEB J 2008; 22: 118-128.

27- Kadoglou N, Perrea D, lliadis F, Angelopoulou N, Liapis, C, Alevizos M. Exercise reduces resistin and
inflammatory cytokines in patients with type 2 diabetes. Diabetes care 2007; 30(3): 719-729.

28- Rashid Lamir A, Gholamian S, Ebrahimi Atri A. The effect of aerobic exercise on resistin gene expression in
active young women. J Exerc Physiol 2013; 18: 95-106. [Persian]

29- Rashid Lamir A, Saadatnia A. The effect of aerobic exercise on glucose and risk factors for cardiovascular
Homeostasis indices. J Shahid Sadoughi Univ Med Sci 2011; 19 (2): 219- 229. [Persian]

30- Dastani M, Rashid Lamir A, Rashid Lamir S, Saadatnia A, Ebrahimnia M. The effect of 8 weeks of earobic
training on hs CRP and resistin levels in menopause woman. Euro J Exp Biol 2013; 3(4): 43- 47.

31- Qi Y, Nie Z, Lee YS, Singhal NS, Scherer PE, Lazar MA, et al. Loss of resistin improves glucose
homeostasis in leptin deficiency. Diabetes 2006; 5: 3083- 3090.

32- 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 metabolic syndrome is dependent on exercise modalities
and independent of weight loss. Nutr Metab Cardiovasc Dis 2010; 20 (8): 608-617.

33- Elloumi M, Ben Ounis O, Makni E, Van Praagh E, Tabka Z, Lac G. Effect of individualized weight
loss programs on adiponectin, leptin and resistin levels in obese adolescent boys. Acta Pediatrica 2009; 98(9):
1487-1493.

34- Kelly AS, Steinberger J, Olson TP, Dengel DR. In the absence of weight loss, exercise training does not
improve adiponectin or oxidative stress in overweight children. Metabolism 2007; 54: 1005-1009.

35- Camera DM, Anderson MJ, Hawley JA, Carey AL. Short-term endurance training does not alter the
oxidative capacity of human subcutaneous adipose tissue. Eur J Appl Physiol 2010; 109: 307-310.

36- Perseghin G, Burska A, Lattuada G, Alberti G, Costantino F, Ragogna F, et al. Increased serum resistin in
elite endurance athletes with high insulin sensitivity. Diabetologia 2006; 49 (8): 1893-1900.

37- Arbabi A. The effect of moderate exercise on the plasma level of CRP, leptin, adiponectin and resistin and their
relationship with body fat percentage in un-trained males. Int J Sport Studies 2015; 5(3): 280-286.

38- Mc Ternan CL, Mc Ternan PG. Resistin, central obesity and type 2 diabetes. Lancet 2002; 359: 46-47.

39- Li JY, Pan W. Gene expression profile of rat adipose tissue at the one set of high fat diet obesity. Am J Physiol
Endocrinol Metab 2002; 282: 1334-1346.

AP (3,958 ) o Lo ¥O 0,90 O3 (Pguo vl Floyo — (Sblage wlous g (Sbp pole ol LSl alxo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Qi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17065346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nie%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=17065346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=17065346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singhal%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=17065346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scherer%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=17065346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lazar%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17065346
https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

wey® (it 3y 05 ol 2 oliiw! (g2 pod Al Clid SGY

40- Fain, JN. Resistin release by human adipocytes tissue explants in primary culture. Biochem. Res 2003; 300:
677-678.

41- Susleyici-Duman B, Dagistanli FK, Koldemir-Gundu M, Taskin HR, Kayhan FE, Cagatay P, et al.
Omentum adiposity is linked with resistin gene expression. Surgery Curr Res 2013; 3: 15-23.

42- Steppan CM, Lazar MA. The current biology of resistin. J Intern Med 2004; 255: 439-447.

AP (3,958 ) o Lo ¥O 0,90 O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-3559-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-13 ]

r SlSan 5 o ol

Effect of Eight-Week Endurance Exercise on Resistin Gene
Expression in Visceral Adipose Tissues in Obese Rats

Elham Jamali %, Mohammad Reza Asad 2, Ali Rassouli ®

1.2 Department of Exercise Physiology, Karaj Branch, Payam -e- Noor University, Karaj, Iran
8 Department of Pharmacology, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

Received: 9 Jan 2016 Accepted: 10 Mar 2018
Abstract

Introduction: Obesity causes accumulation of proinflammatory factors in adipose tissue and it is regarded
as a risk factor for diabetes and cardiovascular diseases. Aerobic exercise increases insulin sensitivity and
reduces fat accumulation and proinflammatory factors. The present study aimed to investigate the effect of
endurance exercise on resistin gene expression as one of the proinfammatory agents in visceral adipose
tissues in diet-induced obese male rats.

Methods: In an experimental study, 20 Wistar male rats divided into 3 groups: control (standard diet), fat
(high-fat diet) and endurance exercise groups (high-fat diet and endurance exercise). Endurance training
protocol included 60 minutes exercise per day using an animal treadmill at a speed of 22 meters per minute
with 70% of VO, max, 5 days a week, and for 8 weeks. Changes in body weights of rats were measured and
the resistin gene expression in tissue samples analyzed using real-time polymerase chain reaction.

Results: High-fat diet increased significantly the weight of rats in the fat group (P<0.01). Resistin gene
expression in visceral adipose tissues of rats in the fat group increased 2 times in comparison to those of the
control group, but this increase was not statistically significant. Endurance exercise reduced resistin gene
expression about 4 times in comparison to those of the fat group, but this reduction was not statistically
significant, too.

Conclusion: It can be concluded that obesity could increase and endurance training could reduce the
resistin gene expression in visceral adipose tissue in rats. Although the present study suggests the beneficial
effects of exercise, more studies are needed in this field.
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