Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

Olp! ewdlailio g 32503950 238 (gdlxe
it Mt (Flo gD o ity Slodd g (S pole 8RN
(\T'OGA ul{i_ ).Q.o) Y+Y_YVF lebm F LsaJLo.A:J ;NS;, 9 St Soy9°

LTRP3 51 oS5 s 2ia VY gzl i 5 M o 2
93 5 Salis 4 e 0L 5o o gl 49 Cuaglae s IL6 TNF-0,

allte

=

GBDQ}3 ¢S

Yd\’j‘) JTS‘LTLC ‘)ﬁd ‘\53:}.3 A:L&t\ :\Ls_}:u.ua bJ‘\} ‘)UQ.C L‘l‘)._\f.i.u ‘):SJ )JJ é.\:\:)‘)e.ﬂ CJ‘JL.H“).A:)

wgdie cagdio il cubis Sl (Y Lol g wguiie oo 998 o8& (o) psle (aaSEila (o), 35053088 89S ()

L s 53S0 aaguiin g 9958 olals ¢ o5 posle suSmils (2B )55 (63505208 058 1 ghene (SodIu 93 (SeuilSo (ALED (]l
e-mail: attarzadeh@um.ac.ir ¢ juus sal),lae

4 Caaylis 5IL6 TNF-a CTRP3 ;.S 5 oy b azis 033155 Sl i 5 3 o) 0 ool gaalllan 5l Con st
03,5 Jold (6,8 1Y 09,8 aw 53 ¥ £ obs 4 M Slen Y7 tla gy 5 3l a9 55 p olis 4 e OB 5o oy
el 03,5 3 AIVIRYRY/PA o S0le L) e glie —(g5lm S 5 o sed 0,8 (FAY YN i K00 L) el
W EA Cui b g3ln uped s Jals oS5 o pad S e (PAWY 2¥VE s 0 S0le L) (65l o 2eslie oS 3
T 3 S ea 5T GlA e 3 At SLSS S o) AO B P DS L gl S ity (B Ol jed Loy
5 lp s (6,Se3l o sed Gass Jl dm 5 S a4 Cuaglis asls 5 CTRP3 IL6 TNF- sy
Alaatil a5 wi S k5 53 000 5l 58 (glskan a5 A eslizal ) ,Sa glall b ety SIUT 0 e50 51 o
31> Ol CTRP3 5 glawe 3 jlsbine (2053 5 ILE TNF-O o o glowe 3 Jlskins 28 1 ja3 (slaey S 53 o
SN ILE s TNF-0 a s o glas 13 O g3l g L3 dald 03,8 4 S (0 505 sl S o Jalas 3 (p=2/20Y)
Uil 33 CTRP3 Lebas 3 .(p=V/1+) 54 aliie Sl s oS 5 o ses (Sloos S o Lol (p=2/v0)) 54 lsbims oMzt
65,8 33 CTRP3 b3l o ziy o (P=2/0 1) 33 OLE oS 5 cpjed 5 Lol glaey 8 o Ogasl L 05 1) (gloline
os S oy olsbine M @ ga3l g 53 gl @ Ceaglie Lastls g b e (P=2/00E) g e slie —s5lem
O e Zaglie —(G5lgn psed B L ens 4 S el Sl elital ig S s (P=/0A) UL edalis
- 3l i behy 4 S et ) ol S S el sl s oLl e slagnlS sl

a3 ¥ g5 Calis gl Ollen (gl aslia

el as 5 el Gl LS sl sul la gliael (oo g 50 bn (S5 s gaals G851 g
AAIVIYA adlBe (o 5ady - AA/V/YE taadlal cil o AA/E /0 tddlie =dls o

09 S5 A S5 gdau® Ho Wil 5 oo cubis golas douds
ol € sl Sl sl 03,8 LAt 5
sladlSauly il idl  obsaS shae PDEAS ol sula Ol 38l L oS cunl oo (Sl alie JIEATY p 95 culis

s Sla b s Sy SOk S ot ) cobs paad ol ol pan Gl gl 4 i glBe 5 5 3SHK
el 2ol solan 3a0s Jle e 3 (S ol TRl T A s casea JS wis e 0/8 Jubae Y YO JLu


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

TFIA QLT = s oF go led ‘ﬂ‘-<,.' A S (580 80 Lt puidoilio ¢ juyii9)3 3£ igalan Y¥

CALd 59 o ambis Gusas) el gl amaa
ARV
LSV g5 anbis st o (e callad aladl 530
3 @by (Ll Ghay GalS sl (fie lil 4 sais
s GELIHS et oo ol s IS gLl culie alal
o slie 5 (oliil iS5 Cnpas Sos s OVl
OLasl i Gu s melaial eileas J a0 gladel s o
o 5 Hlan 5 allw ol 3 5o Osdlas Sas o Slae (5l
HSse LBk slapaile iy oo Sl Mol suk
9 ol o pliie JSalEi) 5 e slie oyl b 53 sud
L e Bl (glie sane Lot ol O plaS -0 aladl
o S e Jlad 1 (55 0l 5 ol (a8
9 S35 (PNt LS bl mhacs (il 31 s (e 5l8e
S S OIS (e 531 (5,08 Slae 4 0 5anS) DI (g,
S eSS i 3l 0 a4 RolEcl (5 S0
S aian e Laad sa el covnds sladiBl A s (e
9 Sl Gustl GRaK o e sliam JelBia) (s 3
5 4850l oWae o ,us GialEl ( Sul bl baas oo 58
3 3l sy o DG 8 b e e DL Sl i
b g (ol o008 (A S G sS  a «S (5K
ol T sasis @5 oo (oslBo 5 (5558 (o s
2 4< o abL AMPK/PGCla e 5o Ak/mTOR/S6K
syase slagilla i ile Ml 3l (sla i Al
slacllad L8500 (Jalas s 53) (S 53 G, O
a8l 5u L6 5 TNF-a (5 ol (e paliS (555 (2005
NP v PUTCH UIVES 1 AALANCHN SV L RPN
ssaliiia 35 3L slagtss 53 IL6 5 TNF-0 o3 olas
= S Ot (alS S8 aallhe ppaie s S
Sl s ism il LU TL6 5 TNF-a lgill gl
o9 aia s aSlea ;S LIS ) slellas Jelse sl
T s m sualidie 2,805 O S 50 sbllas A
Ol madS (555 (S5 (oS S L kel Ho olallls,
5 655 I e 53 Jla ool b coal Sl CTRP3
sa- B513S Jlasplae 5 Bla 93l 50 CTRP3 5y oS 3
GBALS (555 5 (S5 (ol 80 o LD gl ™
o= cnbis gl Glhlass Ho Ll Gl sla, 5SB £ glas
el Jale Uy bl 5o b8 Lol uls 31 Y
Opomed AlAe 55 B 5 Y s (b Olley 5o CTRP3

o el A5y Bas (Gl b ol s ey (S 3

Sl ol gl Gy slacslS sl Gaal3sl b oS
Ol el d o glie 5900 LY g5 anbis olan by
TSl lan 31 Ll Ghay slaailin 550 a3
s 5 (TNF) W 5 3055 0585555 5556  (IL6)
5 o35Sk 51 4€ TNF-0 il LacplS sislen soa
B fi NF-kB )331_7 Sl \i‘dj_aira C_fb‘): ‘_ACA:_t_u.-jle
t_.n.uL..g 6‘)_: OT LS"":‘?L cjja_ua ‘.Slﬁ‘ ‘LhJLS'LQ .JJ‘.} adlay
laal s 531 5o 5808 (pl e Gl 8N (sH s 1 (S
St Gl s G 5 g s csobes 5 eledl
ok s Tel¥L b olhle 5o TNF-a )lhee «S el
Ls_:ﬁub(sujlsj‘)su\s.{ﬁ“@ﬁ GLAJ}L‘J‘)‘oJAL
Joolad 5o 4S5l (6500 i3 g 5 IL6 W‘\A.degu-n s
2l 83 g4 o sLadsles 20 SILT 5 TNF-a. L
H‘S&L&JJH“.J@.&@H} U_"J'%JU“M
o slis Bl Eel TNF-a 33,358 ‘L;Ali..’:.:,uﬂ asladlbs o
MAPK 5 INK i ERK1/2 (sl aas 3l 5) ol sl 4
WY 3 sde IRST Gl alS 5 SOCS-3
L Gl (g 00l Bla lidel 5 (S 18 (SH64
oAl 4S CTRP-3Y 4 g g0 (559055 59050 LS
u%&yﬁddﬁ&g)djd)‘d&gsﬁd’ig&‘)m
aﬁuﬁagw‘Jﬂjﬁuﬁ JJ‘JJ‘iGAc‘iJSJQl:*:‘
568 ol s <ol S CTRP-3 ™Mol
o i 51 il il slas s g0l
5 mson ol 5 TR (slau 318 s, K s sl
30 S K el 3K & aie CTRP3 ool Lo 5o 50
S 531 5 s e el i) 4 sl (slaG 5
Syl 53 CTRP3 clale .3 )13 TL6 s TNF-0 ¢ shaus (555

Shosss olstets 5 il 5ol alle sl & cus Gla

1 -Tumor Necrosis Factor-A
1i- Nuclear Factor Kappa-Light-Chain-Enhancer Of

Activated B Cells

iii -Extracellular Regulated Kinase
iv- Insulin Receptor Substrate
v -C1g/TNF-Related Protein 3


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

YN 33 0 by 4y e 05 s oyl 4 glie 3 IL6 TNF-a1 LCTRP3 ,, Gile 574 (o 7 et azin VY 000 gl

ISCas 5 Soodij s ololaol s

09 590 4w il 53 L Ga 003 50 ae (5158 (e S (s4elin
s @ olsa 5 (Feslie (psal LSS 5 Ly 4ida
25 (50,98 Obly Hoad aladl Ju el dedda Ho (le)aa
23S Sl saae (Jea 5 (P S5 slasuiie
51 TRMUMS.REC.1397.204 )il oS b yusla geallbn
(288 alail sgiie Sty asle slKatily

..S:aJlaanLT slageald (g 480yl

M oS5t el i o8 5 sl b jha g3y onl 5o
Ao S s Seslasl Wlklaa oy gnds suiiSeS ik 44 a3
i s—3 5 Al dliae (go0 53 (sS850l (gl Lures
O S5 Jalad g dad ol S Bl ja oa
53S0l Ls (s 858 5 5-2S =alos In Body 720)

b alad) a5 08 (5 dlaa 5 (ola suie

T Sy (st g pSo il
555 0501 O (Bomme 5l ) s sl
HRASeS ) & o) ok soldiiu) sud Jsaad Lug s olalil
eSS 1 o 503T dalse cul 5 90e oS pla B o Gl s
s Glys SiSlan @ saiSeS 1d 58 S S s alad
5 oo B gie §ge )T ey oo sul) (Sl s i
o 355 1 ) J e s Gaob Ol (Bae o 5aeSl )
OBSSES 5 (g 5o aladl Jalse 5o ool S5 4 a3y

)‘)—E&MJJJ-A;J—’L“JJ—;HLSUHJJG‘)—‘
VOpeak= 2/327xT(minutes+9/48)

i ) S5 S 5 S il

Wiy (e 5008 (uaad ) g cielis 50 5 slida
Ll LB o a o Shae o8 dadn LIS S
O9S p =S (el (4eliny aiids oo Jls 4 ama S
5 OBl b 8 il il b gl pdd s 9)
a5 s b 6ol S5 s e S slmal T 51 Gy
Gaob 5l atie Sl dadiy SIS S (e (BBl s
w30 S 859050 (S s o0 J5esd

s SIS o= S € 03+ (V- YVA (/- YVA LSS slas))

398 (3 a3 JSS 9 52
95 IABs S GBS Vs Jeld (5518 S USS
EVEY

Cobs 5p AR (slaci 5 L (S5 el 5550 S Ll
Y gs ambs gl By 43 CTRP3 5116 TNF-0 so yuw

b
Lasigy 9 3lse

~Oseslotn ob b (a3 dan g8 5l sl (i3S

cols 4 e b aallas )Ll saanla g G gedT o
o 008 bl ulial 5y oS 0 agdie Gl el g0 g s
Jolid (a5 4 w555 slasliae iad SLAT i o5y
3 Lagsolas >80 40 Ml pue (Jlas 0+ B £+ i ol
(B8 5 lS DAl 5 suS (Fose o soleys daa
ol g saal sl G 5o ol cnllad g4l aae
s e ste s a S S-S YO LS YV (i (S (s00 53
pae Jold 0T 5l g aoa b B3y € ussy pae slajlias
8508 lad-aSe B yumn ((p S o glda 59 i
08 &S s S A Jalse su oSt ane Ko
Allb gl 58 Y slaas au s S d)ss lacallas
2008 e i dalllae Gl 5o et 5o (S0 sad O ot
A U e s an ol3ila 0 olaal s slas3 ol oS
OEAES S, s OAm) /¥ 3 a3lsl /e 0 ] gl
O3 1Y) wald 05,8 e 5o Julial o) ot
— e slie (S 3 Cp el 5 (LB 1Y) esliem ()l 2S5
OB 5 b sl 4 ud (suancddl (L8 1Y) (55|58
O 53 B, sl apad 5 (S asbo0 JolS wledlls
S s o saly i g3 b 8 Jldial mlS Guines
93 oSt abionls, wallhs 5l Gay 0 €l sa Lag]
o cllad el iy 5o 5 slnol 1) Gt 55y
(8K eS i gais s S 5 Guy ablad JueSS |, 'GPPAQ
08l La S ge 3T Sy sy 555 slagaals Sl 555 o
S mle T 5o Heda b lagT (S S35 5 05y waliv!
5= Basb 3l el Y8 @dd ) Guy ok (5,88l
(VOpeak) (e &3S gl Mo oo a3 (g
S8 e wmalyial sela VY s .o S a0
soliicul b suiiSeS 5 58 gl oS 5 Gl LIS S
o L dnigan o S 0T TS e J e sd )
TNF-0 (5Lt psile oy g shaos Sl (Ssd sladi ol
00K s €o 3l s a S5 K 5 ol e CTRP3 ILG

i - General practice physical activity questionnaire


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

TFIA QLT = s oF go led ‘ﬂ‘-<,.' A S (580 80 Lt puidoilio ¢ juyii9)3 3£ igalan Y.F

38 O e 0 Qe o pemd e u S b s
o sObeslan L Gupes ot aladl (0930 JUs S ]
() 5 (5 583151 CTRP3 L6 « TNF-0l (o s - shacs
9 O S5 e 1) 5 Cpl gl 4 e 5l drialas
Loa J g8 Gl 5l Gupen 5 0 (s oSe5lwil Gl Gl ]
s S wlas (Bab ol kB3l 5S4 K)/YY/o)
O o cael EA 5 Gpsad 5 o500 Gy aael A 55K A
> 5hed S alasl sl sala )l 5o s aa b s o550
09 oSieA s e 50 4S b Gl A s oSl
TINF-0 palis g ,m€o3lasl gl adls sl cuncs
EASTBIOPHARM (5,5 sl_ace S 3 CTRP3 IL6
VoY slacaabaa L Y (i) € 5 (an 0548 oala
Al 53 w850 +/-AY TNF- sl Sl 5o oS 56
soliieal CTRP3 (sl il e s a S35 /-4 5 1L6 sl

R

Laculs (5 pSejlasl Jadad g aajad iy,

ool s Laouls pusss ooss (s 5 liabsl 31
3OSl O (hm 5 Sl (a3 o (S gl el 3
oA 50 G 5 Lasuls (i in 55 (gl 5wl (8l e
O Db dlasaly Guilioly sl cule, b (bl 5Ll
Jalas 5 a3a3 sl 5Se lasslasl L puibisly 56T
3 35S g loline s s soliieal o g5y (slajuia
Sealiiwl b glel gladdas K 5 wa S Llad +/-0
i Al VY s SPSS l38la 3

Laaisly

G55 4 S gea s peald 5 (O Wl (e slageals
aas oo Hlan | Las g S

i- The American College of Sports Medicine
ii-Silva protocol

amy3 40 LEAL sagans 58 GasS Ll son G oadk
Glas, 8 Samd Glie Gatpea 5 iy B L s
Qi GLys 5l Gasyu Vs B sugaas Ho Jlad caal il
s 8 Sline 4 SUSs A 4 5 s S i
oS (g4l a Gle) Cae o 80 958 cullad mu

assladl o Jsb 4 @80 Y+ B Yo 53050

o 9o (3 yad Ui g
23 ACSM (stan 55 (ulaal 5 (o lie (53 (se0li s
o Tk IS5 55 51488 S hlas sulan b bLS
o0 daals 4 G L 4G8a 803 g0 Sie 4 4S 0 g (0], K0
oo b g oSoa (b GBIKeS n 0d S aladl s
Sl b ldsew ooy Ol ady Jg ol Ol sl i
S oSSV LYo L i LSS S wsyu Ao B
Voo  L3Ar 5o pa cpos 4anlBAY: B cal il us
Jqdc)_le_Sipﬁ‘}‘zli"..\.’u_;\_,;losﬁﬁbfgb
Ve B sad b Joglie 0 5l (40l o olail 4G 4
o Gl 4 s 9w £ b s SIS0 S wus o
S Al i SIS S (e s e 8 0 e 4
BBa V0 LY leal (el o O Gy QUK eS 5
o) ol (seelin a5 S8R a0 G0 S p S
239 b S aladl aiBaor BEo G ((Foslie 5 s5lsa
pla) GuoS sy gaeliny B8 Vs (s g4l sle)
Job oS b diwl i aald 65 S 51 Gaiaes .8 S oo
g aiS oS5 (65 S0 (RA 5 g d (S (5000

2 slagadld g ;186 5lall (g0 gah
S i Lol Bauikes b 5l a0 1 sl
@l cel VY B Y Jolua e @0 olBal cuss o
oS0 sladday S daanl e slaL5T 4 S0 0

GJT.SL.)J‘A’m;f@‘QTb‘uﬁjﬁﬁ:bJJJ;‘uﬁﬁ


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

A%

33 0 by 4y e 05 s oyl 4 glie 3 IL6 TNF-a1 LCTRP3 ,, Gile 574 (o 7 et azin VY 000 gl

ISCas 5 Soodij s ololaol s

OIS ES puli (<3 10 939 0T g SdLubonres o STag 4 bgs e sladidli-) Jgua

3345 sy RESSI RS 095 L il
a,laslicyl 31 jadl § (aSilie 3 ylaslicy) 31 jall g (uSilie
YAIY - £¥/\\ aals sy < (Jl) s
- - YVAYEY/AQ e slia = (53058 (a3
YAIVVEY/VA 358 — e slia oyl
VOV/A- /Y aals sy < (Siesiles) a3
- - VoA /AVEY/Y . o slie — (5558 Cp
AERV/-EAYANY &l sa = Feglie S
VY Vo/aY£y . /e Vo/oVEY - /AY aalis s < (rSsLS) 050
/- TV/YAENY/ A VA/V- VY /8Y Sieslie — (53l 58 oy
v/ VY/YAE /Y Vo 1vE1/s sl sa = e slie oyl
\/Y YA/YAZE/NA Y. /A EY/AQ aals sy < ($89.85 aalid
A YV/VAEY/Vo Ya/evEY/NA o slie — (53058 (a3 aSLS) S
¥V YA/AVEY/Y Y-/\-£Y/40 &3lsa = Feslie (5 (et
\/Y YY/oAXY/eY YY/AAEY/8V aald sy < s o0
Y/EA YY/VEY/YY YY/o-1Y/Yo sreslie —s5lea aya (aSsLS) AL
"V\/o YY/oAEN/NA Y-/Yo\/o4 olsa— e slie oy
Al EY/AYEV/EA £Y/vati/va aali s S S poa o
*s /o YAIAAEV/\Y &+ [VYEA/YA ieslie = (53058 Cp
¥ §Y/YAEO/TV §Y/aVEo/a4 sl sa - e slie 0y sl

TNF-a
adasly 59 508 slaslail b Guiliyly 5alGT & s3] s
YA (5, Sx e lalas 31 5 (ole)) slal L3
sl S Hebolaa (p=2/--Y) ala plis | olalbas

)JGJ‘JLMJ&A‘AM‘&J-&T\)‘JJ_&:JYJJJA‘

<o /0 Gged) uug—oy‘}‘ O glaliase

08051 1o 5Se slasslal b Gl sl 5alGT s3T5
BERE Lf._uje l.ﬂfl‘)a Ll suldil st 95 GLA_&.GA ud‘)s

Ol Kby g sl 505 gl 288 S8 s 950

suliiel b Gegw il o pambs o5 65 (s1ols Lasuls oS uls

.J&i‘;nbd.&um@ts):m)ﬁcsubj‘)g)d

350 Lasuiie alad o g S (08 (BSle oy S oy 50)]

A


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

TFIA QLT = s oF go led ‘ﬂ‘-<,.' A S (580 80 Lt puidoilio ¢ juyii9)3 3£ igalan YA

OB EsS pudi (pad gl ds o glis 9 CTRP3 JL6 TNF-0 & juads au b ga o (sladisl-Y Jgua

(] stelas il o ylaal A KVORN) 09,8 i
A (Okyress) A ! il pads 09e3lom RYSSIE
(o))
AIY4 AWA/EAEAYA NeAETV S aalsios 8 (Gille 5o aS56) TNF-0
. *¥\/-o LARRYARE-LVAX AT/ VYV Do gl8a (g3 9 (S
ALY ey JJEA- LYY = ”
“AY/A SAYY/Aok\E/Ae  \EV/YorYY/-Y - e slie o yal
Z3IESS
Y/ay \a/a41Y/. Y \A/EYEY/VY aali sy S (Ui slee 5o a S 530) ILO
_ TYYYY S\ V/AALY/VY \V/oVEY/YY o glie (53 58 (el
o Loy AW fofeey o °
VA S\VAYEY/AY \AYS3Ex — e slis o yal
Z3IESS
“INE YYo/o-£Y1/VY YYA/XO£YE/\ aald a5 < » ¢ S5L) CTRP3
) BYYAR! S SVY/AYENO/AY  YA4/AALOA/EY o gliem (53 98 3yl Sl L
AV LAY .o Ty ‘ R o ° (st
Y)Y YV/-AfE Y - ieglBe (e
STE\V/Yety. vV
solsa
\E/8Y Y/8a£y/YY Y/ 2\/YE aali sy S Cnl gl 4 s glEe
, /Y \/EYE /Y Y/oVEN/\Y e slie (53 5a G yal
N By NI\ LYY
“ey/oy Y/eske VY HAREAYARY — e slie oy yal
&3lsn

TS5 Carss slassS 0 b walis 5558 o soboline § oo s S 5 olod oo lelad 31 solulins § eiled 5o leal 31 (slalins T o(hesan (3 5503T) 03001 G 0sedl Gy O sobolins ¥

FPooy

S5 o 098 G (suloline

4%
1Vo,F¥
165,30 17VoF
1 i o~ *
T ivvan
1] 173 - pe—
Woals =J‘J:
D_"_.‘-,,_-..—__:" A s s 8 5
B o Sashia Gy 555
Sl ey Sl ey

S 5 (13 5 580 9 S 5o TNF-0 oo puus g glanss (59031 =090 sy @l s s o g3 yo i )l gads

O Golliae T usllon —(Feslie Gasad 5 aald 858 o sulliae T o loslie —(s3lsm Gapad 5 a8l 85 oo solabine #
Sl —(Fe gl (p el 5 (S glie —(s5) 98 (naS 65 S

99 O ol pas Lal s g (p=+/+ < £) Lloliae AT 50
(p>+/-0) 9 DLy (S5 G253 855
IL6
stelas 531 5 (Olee)y) (Al S8l sl Ho gl

solas 31 S8 51 Gy (Sso8e 500 gl xigea

Ol Gl © e G gedl Gmy 5o s S G als plas

saald 65,% G (p=2/+ V) oulo sy solobias o plas

solsa e slie 5 e sliem(s3lsa (S5 G sad slas S

LSJ‘JL:‘"‘“ AV IL6 WS CJJa.u.- C)‘:)f““ BE (QJ;X‘JLA‘})


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

AN 33 s 4 Yam D85 43 byl ¢ conplin s L6 TNF-0 CTRP3 y itsien 3,5k oo 7 o7 i VY0 4yl J{;LC;.;&\__; chadifen colalal

4.&a..\.AL..hLM\,,.§IL6 U‘QHCIQ_"“JJ L.)J-‘“:)TL;'H J‘J\}_A:\JY JJA%JJ‘(SJ}]QQLA.A.(I):'/"\)J‘JOL}.&‘J
(¥ Jgas) e S OH:)TU% o9 ohliae (ralS el sull Y
PQ{OO 1‘*
FoslA
19EF of 19,949 .
Fejoo V.Y —
! 15,A
3 F7 7] _
3
‘4, IQJ,-'OO
;‘7 1,A9 [ IO
’1:" O 5l o 3 o8 0y a3 85 5
logoo
l’t Bl maglia by 85 5
0}’00
O)."OO
O3l G O3931 o

S 5 (13 55 5La0 9 S Ha IO (oo you 7 ghacs (903 (1903 sy Ol s d Lo g3 po i =Y o gas

(5588 = (e slie (p i g aali o5 S (s (solaliasf ¢ o slie — (53] 88 (el 5 aald a5 S G (sololiane #

ololaas AN (p=+/-Y+) g)lsa — Seslia 5 (p=+/+Y) oo s Gsel o glolad 531 L (SSE )
olline BN S5 0 s slae g8 o Lol s O500) Gl 0 S (50T o Las s S G oS uls (LS
(¥ Jsas) (p>+/+0) o saaline O S0 oslaeds (p<t/r0) uuls v sa s olobiae o las

eslie—(s5lsa (S 3 0 S (sl g, S 5 uald o S

Ol guss) 43 o glio 9 CTRP3 IL6 TNF-0, (5la yaiio (ras (89,8 cidin (o9 80 93 (oasfia (903 qlis —¥J g

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

988 0903 ) .
Solubizs mlawy aa . Mo
MIERY seslie —(55lsh Gasad 5 wal
Fofoo ¥ ol s — e slie (s yad 5 aald TNF-a
Ve )58 = i slie (a8 5 Jho sl ~(53l 38 253
el o sliem 5315 oyl 5 8L
Telee? 5lsa — el Gasad 5 aals CTRP
ey (53158 = R slie 0 pa3 5 JTa sl —(53l 38 (53
Telee¥ eslie —5lsa Gaoal 5 wald
e 5l 58 — e slie (s yad 5 wal IL6
v &olsd — (Seslie (p a3 5 (Feslie—(s5)58 Gy
ATAY sl — (558 (S 5 wall
JARE oloa = Feslie asa 5 uald sl 4 e lie peals
[+ AA ©olsd — (Seslie (p iyl 5 (el —(s5)58 Gy

<[40 Gsedl Gurm5e)) Gl solaliaes


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

1A "-:'i:’-“f— e F J"Ju ‘ﬂ'-‘<,.' A S (580 80 Oilal panilgilin ¢ Lyyii9ss 225 igalan

Y-

S8 Gl o lelad 31 il (SLKE ) uy

O3] Ghamy o S G sedTm oo s S G als pls
oo Caiaad (p=+/++ V) aslo s sa s gololine & glis
aald 05,5 4o e (S5 G sad slas S 50 CTRP3
Coma3 8555 s (p=+/+ V) 05 Lloliae WSS (gl ,l0
Jsan)(p=+/++¥) wo S saaline Hloliae A 50 S 3

CTRP3
s Glis 5% glasslal b byl 5a0U1 G sl b
WA (05,01 gley) (lolad 531 5 (Ole)) (ool ST &S
5 Y Joaa 5o aS subolea (p=2/0 0 ) Sls asay Hlaliae
e G gal Guy La sololiae iul 31 el sl ¥ Ll gad
sunlive s g€ 53 CTRP3 o on e Lo (53] G &

(v RV
"
FYEAP
Bogoo +1
99,94 FIlPE
Foosoo — M#Ve A * t
éi PEATO i [l ol ATTAT
4
;l; Foosoo Woalt ey S
.ijr O ieslie e o b ps s 55
q Yooreo @ Saglia p pai s 5 S
loosoo
o/00
S35l e RS

2S5 035 50 g 3 )3 CTRP (oo pus g glas (5 9031 =190 Uiy @ s s Lo g3 po gl Yl g

O solbae T sdlen —Jeglie a5 aald a5 S G solbae T eglis —(s3lsa (o g wald o5 ,S G solobias %

o s a sl ralS e e, e ol saal &l gad
Lno S G csolobin BT 5 gu5T G 0 e (5031
suaaldie (35,5805 (35T Lo lolad 31l SS&5 51 ey

(p=+/+AA) oz

a/oo

E/oo F/er

¥/o0 Pov

P/oo 00
P/oo
oo
Proo

1/00

ljoo

o/ao

P9

1Er o

7

3158 —(eslie (p S 5 (Foslie —(5) o8 (e 058

(i gl Cas glae
ol Gl S slasilal b Guibisly 0BT ¢ ge )T gl
A (o35Sx5l03) el 531 5 (3a3) elool 1 <€
3Y Jsaa oo aS sabplaa (p=2/- 0 V) aols s Lloliae

P B oli, S

B e slBa=(s)lsa (nsaia g S

65lsam e g8 el n g S

o/00

RS-

O30 o

(S 55 3 a8 sLa0 98 53 Gl gl s ca glis AALE (90T (0905 Dl Ol i s Lo gy i Yl gad


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

AR 33 s 4 Yam D85 43 byl ¢ conplin s L6 TNF-0 CTRP3 y itsien 3,5k oo 7 o7 i VY0 4yl

ISCas 5 Soodij s ololaol s

Sl S oo Sls (BB S8 e O st e
allas 59 MROS 5 Saadly oS5 bes Gyl dacal ges
S Cpin ol st ST Ll a0 € sl saene
OB 4S PKC-0% i TKK JNKY alaa 51 i 5553/ (s e
deolse Sosad i 5 wisls Gl el 4 i lie 5o (g5l
Slispd © sate LU ol callad s oo Jlad ol
G aaslie S5 50 S ssdipe (Silplie 5 Sl slasas
sLaailae o bLSS) (Gaigan Tl (B Gal s
gl ORI L S Y £ Gaosad cubis 5 (ol Al
a1 5S el sl pan LagnlS sl (A aub st
slacp€ sl 81 (Y2 ) olLlSan 5% Sy Tl
el Lo 5 ol Gl Lo IL6 5 TNF-00 oLl iy
Oaiaas 5,58 (IS Gla aldl 5a 1L Y g culs dan s
slarsl€ sl Gialydl Ju @ (V01 oLlSan 3 SSL
TS agB Y psd anlbia Glal38 Hu 1, ol

@bio 0 e Wil (pi55s GaseS sladeline il o
sags Al a3 L S35 pa aladl 4 oo ¥ £ 55
(YY) GllSan g Mo asle 555 sitlie Lo ol
5 Ol S 4 S (S8 (a3 4K w318
Posw e @508 Gl Ho ol e el ie
83250 (LS sie (slags 55T ellad (ol e S ge
5T o sl 5058 WS (33l 5 Sl ol
L callas ysla Gasss mli Mowl 55550 suas) Wil
S5 (oS pladl €S u g (VYA0) Gl oM pas; b
o dula 0 4Sia lia Sae b glols Fesliem (g5 98
&lols 3la Slasme 50 TNF-0l s TL6 ol yaui o 1 4388 s
Gl o (i 4 1y sl ale g T aiiesls 586 s cubs
L Oaiaat ol caead il ) Sonaloan (203530 L0 IL6
Sls INF-a S IL6 Ly 3la 8 bl em as
Sl (590 1) (el ($8,98 Sae Sk g GRAISeS Ha
il 5 se bl i slacelS sl

G55 L (S8 e als plEs suala a5 s
395L o TNF-00 5 TL6 (2alS (v s5hssl 5 o abids

vi -Reactive oxygen species
vii- c-Jun N-terminal kinases

viii- The IxB kinase

ix -Protein kinase C theta
x -Popko

xi -Marmett

xii -Ranjbar

&

WEN)
slassiSB LualS 5o (g8 50 B aald 05 S b wwlis
CTRP3 o3 54 oleillas sla, siS6 Gial5dl 5 olell i
eolie =65l ed (S5 (S i 3 580 din e sl
S ILO6 Laals s 5l o Fe slie (S5 (3 5ad 4 e
B L;\AJuA_(S‘}‘H Qﬂ‘).d QJ; BL L) 39 4_][.4.2..4 TNF-a
CTRP3 lsliae ialyil ;S0 i yad 8558 Ly dvulia
i saaliie
Jobes s 5o 556 b Gl el o€ ol s suls oL
9 Sooad o pale u A gead S o Jlall sk )
60 & IRS (gaul gsla 855 o0 Sl i (i ud abi s80us
L ol G098 Fstmly Sl slaslas o)
00,58 s by Sl e Hlgs oS oo g hlwlsl
ol ol gl 4 i gle 555 gl peasilSa il g
wad suls oS sl b byl o alal)] mbo
O 5 sieud S a3 TNF-a (il 3dl €S aas o olis
OialS 4 jaie 4 was oo GBS IRS-T Ju yew suilaidl
300,58 oo ol gl 4 ey 3 Do Gl shed
5 el ) ssa 00 586 k) e TLO oo (550
3 Ao o9 bl caaa s slanl o saie (L) Gy
DAL o Ho fa s oo (on 8L 5 w8 oS0 Lacdly
&4—3“4-%)\95—‘-“5@‘5) &JM‘L&JJ&H“HJJ
L IL6 ol o) an (IRS-2 5 TRS-1 5 5 5 5o 033505
855 Beoke 31T STAT3 oy 5355 5 5556 cullad il 33
L.)—.." JJ—:.:U_A d—_ts B O." U_Addtsi«s_uu g:a__dl.aﬁ JL@_A 4.?_5.1.3
el s ol ol an ' SOCS3 ol (ul3sl Ls ol
L’)L&GJJU_&'MJJ‘J.\JD&__;)J‘J it PKB ol
Lo IL6 o35 olas Musls PPAR-yY 5 IRS-1 GLUT4Y
09 a3l Sle SIeA18 b Cnigan TS o 2 85 (o gt
L S updioe ol@dl (il sels ((pon b o354 il

8lmad ¥ g g Cpas cobio b ool peadl 4 e 58 2 sy

i -Signal transducer and activator of transcription 3
ii-Suppressor Of Cytokine Signaling 3

iii- Protein kinase B

iv- Glucose transporter type 4

v -Peroxisome proliferator-activated receptor gamma


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

1A "-:'i:’-’r—/-é’-" F J’Ju ‘r’-ﬁ, A S (580 80 Oilal panilgilin ¢ Lyyii9ss 225 igalan YA\Y

&l 98l 58 G5 GEALS 5i 5 (mon (s8asS Sl S
ol ol sla, oS EalS o age GBS culis

RIS 5 Gl sl 4 e slie b g Bl (A5 S
Sl s 5808 sl Wil e 4aS ulo plas | s KK
o0 Lasus ;8 s s o ol gl ) JSiwe GLUTA ol 33
il Sl dliae 5w S i n odh slad b s
A msolist gdalae Glsteds S5 el (Cigas
s TL6 5 TNF-0 oslgill sla, 5556 Lol 530 Lo soles
rala G855 59 (A Huos twlie @l S bl )
O8] 5 5 Has s 9 o 89S e Llbiae Luals
wlo Glas |y el glas s, o Al dliae gou s
S5 o el a5 Sae i e -l
Sl —dS (555 (S S 5 3 ) LS,
el aia s ol Gl 581 Ll slacpK el
w353 50 olubias ol aS ol lis , als a5
—6olsd oS5 L o plasl Lol o s a s (o s
oy LGS sl s s 59 S OB Feslie
I3 AMPK) S 55 o sead Jalas (Sle il ol Hoa)le
sl IS 31 gan 5 Wl 55 e 50 (MTOR Jslis

(VNY) OlSen 5 Ve sa bl Ghagdy @B b sewpa
LY gsd nbo o Mase 0l 8l (55 (S5 G2 GaA VY
- BRGNP S YU E UL §\ Y- §) S UL Sy gy g
w0 8 BTRST ol Gl 58l poleill Sty slaclS sl
231 Cpomad Y eb e 5 uln) Gad (Guinan Layls 3
il 381 ol il Sse ol slacylS sl ol
8 50 se (alEl s AMPK L36 el wl g s IRS
35 (Y10) HllSan 5V ol a sl (S5 (s g g
OBalS 5o (€3 sl 4B NY S u i S 5,158
STTLRA Llolias (2alS 5 TLISY Ll Gy sla, siSG
sle ity LagT sls 55| NF-KB (5 5, s MRNA ol
s U s 5805 ead ol ws censlSe oS s S
@l il e (S 8599 G Saenily 5 b i
S asm LK 5 sl BB b psps jala GRSy
s A VY Lo 4 1, oledl slacplS sl sl

W3S GBS (el i 5 ) slaa a3

iv -Jorge

v- Liu

vi -Interleukin 18

vii- Toll-like receptor 4

s AMPK/PGCla s JUSan scaas ey o o34
59 bl ol sad Ll LaclS silu (ialS
oliie mlS (oledl) iy LS sl olhuds )
OoLSan 575 o B sn Baly (2l Do alen S 5515,
A coma B uala (a5 b b Glli. (YT4Y)
Syl 53 TLE (o yas b Sl ysiiS s 1y (S5 G ps3
Ololan 5 lae ol H3LS 5 ¥ g s cnslis sl
S50 =S58 (o 434 sl wiu S B8 58 (VWA
B Ve el 555 50 TNF- 5 116 o yuu £ slaca
sie 1y Jraals @l o8 ma 53 ol ol (5 lobiae
3 Sl (58 5k (o im0 5 (S (58355 5 il
S (5895 O S pne ol Sl (o yaS slaite
Ol el (€55 (5l JLSs 4 (o a9 8350
il uyShae S5 e orn sladshs GEAIS ase oS ool
pladl caa® 5o wlas i fal ped) cpveslos @ cans
oLl 5 LacnlS sl saaal Jaasl 5o oo slacallas
sasdad 4 da st b sSs s S adl daui s sad
3 e el VY LS A cas 4l yiel) TNF-0 86 <
OIS 3 st lan) il s W15 o S sad deada (Al
TNF-0 i g 5 (slasas 1S 45 col sud dm 53 13
Obas olalllas b ¢ gane el 5o 038 S5l
oad b glain cuia aeslB < Ju yal slas ;) gu «S wisly
Lacpl€ el soal ol s 55, 080 wm o Ve G-
Golie slas (S geu g paald S a0 OO
03 el aaa (il 3l aS s S algidng (VWA0) ol,Kaa
TNF-0 ol psass 50 ol 85 o S50 claala slaas Clle
Taalb 5 ge sl
Oty el se il pae (Y 1Y) Gl LSan 5 M, 555

s Jalse Ghuldl s TNF-0o 5 IL6 CRP dlaa 31 olgdl
28 S el Gla mutia alail b TGE-BL wile Ll
el ole aSias ol adals GLES 1 Y £ 68 cubs s s
el (sa,8 sla S5y 5l S ya 1) sasl cunses
O 058 lowds pae 4 LasniSeS 5d Guia 5 (o (205
S (S 55 G355 (g4l Sad § Sde (2 S84
S5 el (shaline Gad g e e oo SlIG aialy

2 {3 s LS sl (S O52aS) wimyu A ) L)

i -Yousefipoor
ii -Ghafari
iii -Touvra


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

YA\Y 33 s 4 Yam D85 43 byl ¢ conplin s L6 TNF-0 CTRP3 y itsien 3,5k oo 7 o7 i VY0 4yl

ISCas 5 Soodij s ololaol s

douds BAY cad b 00l 690 5 s5lsa (sl sudla
OB (s St 48 el T Sile et QI8 (L
Lo (oS58 0ol 0558 [0 ol il Gl 5 Gl 55550
OBl g st sl (e slie —(531 58 G sel 553
L (sl oS 05054 (o005 L0 45 cal sa
Tasls e S 31 Y g9 2o osbis 0 g Lo YL oul
@olsa g5 SN IL ad b pidss slagn i alasl ol b
02l 3a5b 51 (e glie (p yad xiaead 5 oS 5 el
O aie (Sl eallad o s ulal  (SMae
Jlo 4o 5800 (5w 3 00 S e AMPK a5l lad
€S sauy e 5133 (5K a0l 5 CTRP3 oliie LAl
ssa oletlls (38 AMPK a3 JU€u eus 5| CTRP3
Sl swaa sud GALS (IS 500l CTRP3 L€ o Wl |,
O S sl GralS alaa 5o Slae gpdin ol
5 ol @lglh o 3 LI585 Glulisl 533585 S 6K Hlge
LS sl a5 51 36 Ll gouiS lgs CTRP3
S S ol (Sl S gise 5 (por 28 L8 (ol
ol O o) Ol TNF-o 5 ILO ol 535 alasl g S0
GAld 5508 CTRP3 (soui € Sl 0 da 3 b Fluu S o
Laabiin HBal Jdods auy oo iy sl su 20
S s 80558 (glols Jsbes s 5o CTRP3 (S5 o]
T-CPRRURY QU RIVE L ¥ % S| JER U SSpV AR . 1
oS blaal Wb el a8 50 1w S 5 5Se sl

55 L S5 G ol LS e (a5 mls
e 50 VA) (5l e slie 4 s (o sliam (5] 54
ey g0 s34 ol cudie H3I CTRP3 Ll 8l 5o (aus 50V Y
e o (JeglBem (g5l 58 a3 CTRP3 (aul8) (sl
Ol b S o Jlaeh 1 s 53 ly 59— (e slBe 0 55
e a5 T aeanile calisn sl it olallhs Jla
slas g5, S Hu gl sl oo glie 3 gags ala dalllas Ho
Sl mds ol Lol o sualine aald 65 S 4 cud S
o > 8 g QLS a3 G el slass S O
sLaiS sl Jul3d) 5 ol slacnlS sl hals
35— 59 AMPK 5 GLUT4 Lzl 3dl 50 5 olgilla s
alanl @l s ol ol su g SISl gl 4 o g8
ool SMalas o cud (S 53 (e Sl 4 sad
iy SIS 580 Sl W15 0

S yaSdaqis

Ol 38 dla A 55 5 sael crsads mlB Koo )

L S5 el 4388 VY Jlos 4 4S5 g0 CTRP3 lulias
S 534S s Ao Lo ol s S saaline (alide S 5
—reslie 4 i (eslie —(g5158 (o S S L (S
Slallbs aSulds a0 L ags Hloline ol 50 55 5a
R\ B K. OV i(sﬁ ol su (.\L;ﬂ ey (pl 43 (g3 sdae
15 (e sl ioliinl) oS 55 0y yad slo 4w 536 (YY)
)8 (ol 4 il K 4 5 W S 0 3la OB) L9
4B Y S50 9 o8 Gbys s wau Ve B cas b
I, CTRP3 ()50 i 5o 5l iy (sl (e glie (oo
> 9 Sl ulie a o sladdl ge g il 331 (5 lolias [ slats
JJ.MJTAJASGJ‘JMJJLQ‘J&JP‘QC;a.AJLK.n
EalS o (el 4K 050 S GBS e (pl culgs
5 Mo ula © 50,8 o CTRPS (asl33l 5 CTRP3 £ glace
L eolsa (el 4ida cudua oS wisls GLas (Y- 1Y) ol Kaa
80 maw o gl (Soas (5esSlamyu Ve B cud
3580 5o 0uiSs s T g CTRP3 Hlolias (il 8l ju 4 iiss
oAb Jodaas S wa S (o158 bag T aasls 531 Jlagy b
Y\.C.\_a.u| u_.s._\_.\ e 65..\\93 K} @L.:ZQ‘ > (50..3\93 L;..MS
8l 51 S ol Gila ) Guy «S sl sud Gedidie
MJPG@JJJFGQQ):SQJL‘A:‘M‘@J%
AMPK _as L& ii yacwe (55w Jlad 4o jaie AR
llad Gl 4 e Sl Gl asbee sk 5300
3335 SS JLED Gl il cosa il § slans]
A, VY 80,8 e MTOR juius Hlgs 5 (ob,aiS sine
oSl (WWa0) hlaa s laale (ala aa g5 mli
SNlaa aiayu Ve LB cud b g5 aa (el 58 cuiia
gl Dlobiae Giulbdl ad s e wu S Gl 5 B0 S e
‘QJJA;—A-H (5‘.)‘J J‘_)A‘CTRP:S C\’jﬁ.&u_}d (5‘)33&3 ‘Qfﬁﬁdﬂi
55 oS Cpl a5 5o Galias Gl as Jola Sl slie
5 =ad LCTRP3 &l 5usl wes oo Sl aiisls CTRP3

1-Choi
ii -Hasegawa
iii - Alamdari


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

PF9A QLI = pn <F (o lad ‘r’-ﬁ, A S (580 80 Lilxgl panylgilio ¢ jur1igs3 32€ galan YA\¥

ela s g0 o b Hlan GBS b i e sliem 55 5o

S alasl gl g0 BYY S

e s oBuSeS i Gl 51 il oo a3¥ OLk 5o 15, Seulaw
CS B35 (nl 59 S sl S b pands sl

10.

11.

12.

il Gala ), (Slasas g Sas LS wis g
A5 a8l o 5la3 G Saad a5 1adlie 4o Hlas

References

Yanai H, Adachi H, Masui Y, Katsuyama H,
Kawaguchi A, Hakoshima M, et al. Exercise
Therapy for Patients With Type 2 Diabetes: A
Narrative Review. J Clin Med Res 2018; 10: 365-
69.

Thent ZC, Das S, Henry LJ. Role of exercise in the
management of diabetes mellitus: the global
scenario. PLoS One 2013; 8: e80436.

Cochran E, Musso C, Gorden P. The use of U-500
in patients with extreme insulin resistance. Diabetes
Care 2005; 28: 1240-4.

Dokken BB, Saengsirisuwan V, Kim JS, Teachey
MK, Henriksen EJ. Oxidative stress-induced insulin
resistance in rat skeletal muscle: role of glycogen
synthase kinase-3. Am J Physiol Endocrinol Metab
2008; 294: E615-21.

Kamei N, Tobe K, Suzuki R, Ohsugi M, Watanabe
T, Kubota N, et al. Overexpression of monocyte
chemoattractant protein-1 in adipose tissues causes
macrophage recruitment and insulin resistance. J
Biol Chem 2006; 281: 26602-14.

Koonen DP, Jacobs RL, Febbraio M, Young ME,
Soltys CL, Ong H, et al. Increased hepatic CD36
expression contributes to dyslipidemia associated
with diet-induced obesity. Diabetes 2007; 56: 2863-
71.

Osborn O, Olefsky JM. The cellular and signaling
networks linking the immune system and
metabolism in disease. Nat Med 2012; 18: 363-74.
Ozcan U, Cao Q, Yilmaz E, Lee AH, Iwakoshi NN,
Ozdelen E, et al. Endoplasmic reticulum stress links
obesity, insulin action, and type 2 diabetes. Science.
2004 Oct 15; 306: 457-61.

Bretz WA, Weyant RJ, Corby PM, Ren D,
Weissfeld L, Kritchevsky SB, et al. Systemic
inflammatory markers, periodontal diseases, and
periodontal infections in an elderly population. J
Am Geriatr Soc 2005; 53: 1532-7.

Rehman K, Akash MSH. Mechanisms of infla-
mmatory responses and development of insulin
resistance: how are they interlinked? J Biomed Sci

2016; 23: 87.

Shoelson SE, Herrero L, Naaz A. Obesity, inflame-
mation, and insulin resistance. Gastroenterology
2007; 132: 2169-80.

Tripathy D, Mohanty P, Dhindsa S, Syed T, Ghanim
H, Aljada A, et al. Elevation of free fatty acids
induces inflammation and impairs vascular reactive-
ity in healthy subjects. Diabetes 2003; 52: 2882-7.
Alexaki VI, Notas G, Pelekanou V, Kampa M,
Valkanou M, Theodoropoulos P, et al. Adipocytes
as immune cells: differential expression of
TWEAK, BAFF, and APRIL and their receptors

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

i o gl (3 08 (o pad S 5 b S 5 G sl

Jla 5l s s S CTRP3 bl acs oplS sinlea ol 3l
Opoas Aliae slacs i Ly (feglie (o S )
TNF-0 5 IL6 ol iy sLainlS sl pobas 5 (S5

S5 2o sl vl oo dre 5 Gl b g Gl

(Fn14, BAFF-R, TACI, and BCMA) at different
stages of normal and pathological adipose tissue
development. J Immunol 2009; 183: 5948-56.

de Luca C, Olefsky JM. Inflammation and insulin
resistance. FEBS Lett 2008; 582: 97-105.

Horiuchi T, Mitoma H, Harashima S, Tsukamoto H,
Shimoda T. Transmembrane TNF-alpha: structure,
function and interaction with anti-TNF agents.
Rheumatology (Oxford) 2010; 49: 1215-28.
Aggarwal BB, Gupta SC, Kim JH. Historical
perspectives on tumor necrosis factor and its
superfamily: 25 years later, a golden journey. Blood
2012; 119: 651-65.

Chavey C, Lazennec G, Lagarrigue S, Clapé C,
lankova I, Teyssier J, et al. CXC ligand 5 is an
adipose-tissue derived factor that links obesity to
insulin resistance. Cell metabolism 2009; 9: 339-49.
Lumeng CN, Deyoung SM, Bodzin JL, Saltiel AR.
Increased inflammatory properties of adipose tissue
macrophages recruited during diet-induced obesity.
Diabetes 2007; 56: 16-23.

Kershaw EE, Flier JS. Adipose tissue as an
endocrine organ. J Clin Endocrinol Metab 2004; 89:
2548-56.

Krogh-Madsen R, Plomgaard P, Moller K,
Mittendorfer B, Pedersen BK. Influence of TNF-a
and IL-6 infusions on insulin sensitivity and expr-
ession of IL-18 in humans. American Journal of
Physiology-Endocrinology and Metabolism 2006;
291: E108-E14.

Hasegawa N, Fujie S, Horii N, Uchida M, Kurihara
T, Sanada K, et al. Aerobic exercise training-
induced changes in serum C1q/TNF-related protein
levels are associated with reduced arterial stiffness
in middle-aged and older adults. Am J Physiol
Regul Integr Comp Physiol 2018; 314: R94-R101.
Peterson JM, Wei Z, Wong GW. C1q/TNF-related
protein-3 (CTRP3), a novel adipokine that regulates
hepatic glucose output. J Biol Chem 2010; 285:
39691-701.

Schiffler A, Buechler C. CTRP family: linking
immunity to metabolism. Trends Endocrinol Metab
2012; 23: 194-204.

Kopp A, Bala M, Buechler C, Falk W, Gross P,
Neumeier M, et al. Clq/TNF-related protein-3
represents a novel and endogenous lipopolysacc-
haride antagonist of the adipose tissue. Endocri-
nology 2010; 151: 5267-78.

Deng W, Li C, Zhang Y, Zhao J, Yang M, Tian M,
et al. Serum C1q/TNF-related protein-3 (CTRP3)
levels are decreased in obesity and hypertension and
are negatively correlated with parameters of insulin
resistance. Diabetology and Metabolic Syndrome
2015; 7: 33.

Ban B, Bai B, Zhang M, Hu J, Ramanjaneya M, Tan
BK, et al. Low serum cartonectin/CTRP3 concen-
trations in newly diagnosed type 2 diabetes mellitus:


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

ARTA

33 50 s 4y o 065 43 ol pudl 4 e glin 5 TLO TINF-0 CTRP3 ; Cilse 5 54 (o8 7 o jef ain VY 80 auglin

e s ;;_.-'Eautyjr.a ._..-.-’JLALAJ-

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

in vivo regulation of cartonectin by glucose. PloS
one 2014; 9: e112931.

Choi HY, Park JW, Lee N, Hwang SY, Cho GIJ,
Hong HC, et al. Effects of a combined aerobic and
resistance exercise program on C1g/TNF-related
protein-3 (CTRP-3) and CTRP-5 levels. Diabetes
Care 2013; 36: 3321-7.

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: 607-15.

Hopps E, Canino B, Caimi G. Effects of exercise on
inflammation markers in type 2 diabetic subjects.
Acta Diabetol 2011; 48: 183-9.

Melo LC, Dativo-Medeiros J, Menezes-Silva CE,
Barbosa FT, de Sousa-Rodrigues CF, Rabelo LA.
Physical Exercise on Inflammatory Markers in Type
2 Diabetes Patients: A Systematic Review of
Randomized Controlled Trials. Oxid Med Cell
Longev 2017; 2017: 8523728.

Jorge ML, de Oliveira VN, Resende NM, Paraiso
LF, Calixto A, Diniz AL, et al. The effects of
aerobic, resistance, and combined exercise on
metabolic control, inflammatory markers, adipoc-
ytokines, and muscle insulin signaling in patients
with type 2 diabetes mellitus. Metabolism 2011; 60:
1244-52.

Thalainen JK, Schumann M, Eklund D, Hamaldinen
M, Moilanen E, Paulsen G, et al. Combined aerobic
and resistance training decreases inflammation ma-
rkers in healthy men. Scand J Med Sci Sports 2018;
28:40-7.

Ranjbar R, Habibi A. The Effect Of Eight Weeks Of
Combined Training (Aerobic-Circuit Resistance)
On Visfatin Concentration, 11-6 And Tnf-A In
Obese Men With Type Ii Diabetes. Iranian Journal
of Diabetes and Metabolism 2018; 17: 39-48.[Farsi]
Libardi CA, Souza GV, Gaspari AF, Dos Santos
CF, Leite ST, Dias R, et al. Effects of concurrent
training on interleukin-6, tumour necrosis factor-
alpha and C-reactive protein in middle-aged men. J
Sports Sci 2011; 29: 1573-81.

Colato A, Abreu F, Medeiros N, Lemos L, Dorneles
G, Ramis T, et al. Effects of concurrent training on
inflammatory markers and expression of CD4, CDS,
and HLA-DR in overweight and obese adults.
Journal of exercise science & fitness 2014; 12: 55-
61.

Francois ME, Little JP. Effectiveness and safety of
high-intensity interval training in patients with type
2 diabetes. Diabetes Spectrum 2015; 28: 39-44.
Dipla K. The FITT Principle in Individuals with
Type 2 Diabetes: From Cellular Adaptations to
Individualized Exercise Prescription. Journal of
Advances in Medicine and Medical Research 2017,
22:1-18.

Kenney W, Mahler D, Humphrey R, Bryant C.
ACSM (1995). Guidelines for exercise testing and
prescription. Baltimore: Williams and Wilkins.
Available from: URL: //https://www.ncbi.nlm.ni-
h.gov/pmc/articles/PMC4139760/

Orsatti FL, Nahas EA, Maesta N, Nahas-Neto J,
Burini RC. Plasma hormones, muscle mass and
strength in  resistance-trained  postmenopausal
women. Maturitas 2008; 59: 394-404.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Wellen KE, Hotamisligil GS. Inflammation, stress,
and diabetes. J Clin Invest 2005; 115: 1111-9.
Aguirre V, Uchida T, Yenush L, Davis R, White
MF. The c-Jun NH(2)-terminal kinase promotes
insulin resistance during association with insulin
receptor substrate-1 and phosphorylation of Ser
(307). J Biol Chem 2000; 275: 9047-54.

Akbari M, Hassan-Zadeh V. IL-6 signalling
pathways and the development of type 2 diabetes.
Inflammopharmacology 2018; 26: 685-98.

Lagathu C, Bastard JP, Auclair M, Maachi M,
Capeau J, Caron M. Chronic interleukin-6 (IL-6)
treatment increased IL-6 secretion and induced
insulin resistance in adipocyte: prevention by
rosiglitazone. Biochem Biophys Res Commun
2003; 311: 372-9.

Kraakman MJ, Kammoun HL, Allen TL, Deswaerte
V, Henstridge DC, Estevez E, et al. Blocking IL-6
trans-signaling  prevents high-fat  diet-induced
adipose tissue macrophage recruitment but does not
improve insulin resistance. Cell Metab 2015; 21:
403-16.

Akash MS, Rehman K, Chen S. Role of
inflammatory mechanisms in pathogenesis of type 2
diabetes mellitus. J Cell Biochem 2013; 114: 525-
31.

Popko K, Gorska E, Stelmaszczyk-Emmel A,
Plywaczewski R, Stoklosa A, Gorecka D, et al.
Proinflammatory cytokines 11-6 and TNF-a and the
development of inflammation in obese subjects. Eur
J Med Res 2010; 15: 120-2.

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

Mongzillo LU, Hamdy O, Horton ES, Ledbury S,
Mullooly C, Jarema C, et al. Effect of lifestyle
modification on adipokine levels in obese subjects
with insulin resistance. Obesity research 2003; 11:
1048-54.

Bradley RL, Jeon JY, Liu FF, Maratos-Flier E.
Voluntary exercise improves insulin sensitivity and
adipose tissue inflammation in diet-induced obese
mice. Am J Physiol Endocrinol Metab 2008; 295:
E586-94.

Vieira VJ, Valentine RJ, Wilund KR, Antao N,
Baynard T, Woods JA. Effects of exercise and low-
fat diet on adipose tissue inflammation and
metabolic complications in obese mice. Am J
Physiol Endocrinol Metab 2009; 296: E1164-71.
Akira S, Uematsu S, Takeuchi O. Pathogen reco-
gnition and innate immunity. Cell 2006; 124: 783-
801.

SSong MJ, Kim KH, Yoon JM, Kim JB. Activation
of Toll-like receptor 4 is associated with insulin
resistance in adipocytes. Biochem Biophys Res
Commun 2006; 346: 739-45.

Kawanishi N, Yano H, Yokogawa Y, Suzuki K.
Exercise training inhibits inflammation in adipose
tissue via both suppression of macrophage
infiltration and acceleration of phenotypic switching
from M1 to M2 macrophages in high-fat-diet-
induced obese mice. Exerc Immunol Rev 2010; 16:
105-18.

Marmett B, Nunes R. Resistance and Aerobic Train-
ing in the Treatment of Type 2 Diabetes Mellitus. J
Diabetes Metab Disord Control 2017; 4: 00126.


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

PF9A OLS - e F (golad ‘n-'<,’ A S (581 80 Lilxgl panylgilio ¢ jur1igs3 32€ galan YA\

55.

56.

57.

58.

59.

Yousefipoor P, Tadibi V, Behpoor N, Parnow A,
Delbari E, Rashidi S. The effect of 8-week aerobic
and concurrent (aerobic-resistance) exercise training
on serum il-6 levels and insulin resistance in type 2
diabetic patients. SSU Journals 2013; 21: 619-
31.[Farsi]

Ghafari M, Banitalebi E, Heidari A. Impact of High-
Intensity Interval Training and at Concurrent
Strength-Endurance Training on the Levels of Some
Adipokines Associated with Insulin Resistance in
Women with Diabetes Mellitus. Heal Res J 2017; 2:
193-206. [Farsi]

Touvra A-M, Volaklis KA, Spassis AT, Zois CE,
Douda HT, Kotsa K, et al. Combined strength and
aerobic training increases transforming growth
factor-B1 in patients with type 2 diabetes. Hormones
2011; 10: 125-30.

Jakobsen SN, Hardie DG, Morrice N, Tornqvist HE.
5'-AMP-activated protein kinase phosphorylates
IRS-1 on Ser-789 in mouse C2C12 myotubes in
response to 5-aminoimidazole-4-carboxamide ribos-
ide. J Biol Chem 2001; 276: 46912-6.

Liu Y, Liu SX, Cai Y, Xie KL, Zhang WL, Zheng
F. Effects of combined aerobic and resistance
training on the glycolipid metabolism and inflame-

60.

61.

62.

63.

64.

mation levels in type 2 diabetes mellitus. J Phys
Ther Sci 2015; 27: 2365-71.

Kelly M, Ruderman NB, Tomas E. AMP-activated
protein kinase and its regulation by adiponectin and
interleukin-6. Scandinavian Journal of Food and
Nutrition 2006; 50: 85-91.

Ruan H, Dong LQ. Adiponectin signaling and
function in insulin target tissues. J Mol Cell Biol
2016; 8: 101-9.

Azali Alamdari K, Ghorbanian B. Effect of aerobic
training on serum adiponectin and ctrp-3 in males
with metabolic syndrome. Iranian Journal of Endo-
crinology and Metabolism 2017; 18: 368-77.[Farsi]

De Nardi AT, Tolves T, Lenzi TL, Signori LU, da
Silva AMV. High-intensity interval training versus
continuous training on physiological and metabolic
variables in prediabetes and type 2 diabetes: A
meta-analysis. Diabetes research and clinical pra-
ctice 2018; 137: 149-59.

Kim JY, Min JY, Baek JM, Ahn SJ, Jun HY, Yoon
KH, et al. CTRP3 acts as a negative regulator of ost-
eoclastogenesis  through AMPK-c-Fos-NFATcl
signaling in vitro and RANKL-induced calvarial
bone destruction in vivo. Bone 2015; 79: 242-51.


http://ijem.sbmu.ac.ir/article-1-2591-fa.html

Vol 21 No.4 Oct-Nov 2019 Iramian Journal of Endocrinology and Metabolism | 268

Downloaded from ijem.sbmu.ac.ir at 11:27 +0430 on Sunday May 10th 2020

Original Article

A Comparison of the Effects of Twelve Weeks Combined
Training with Different Ordering on CTRP3, TNF-a, IL.6 and
Insulin Resistance in Women with Type 2 Diabetes

Mirzendedel Z', Attarzadeh Hosseini SA, Bijeh N', Raouf Saeb AA?

Department of Sport Physiology, Faculty of Physical Education and Sports Sciences, Ferdowsi University of
Mashhad, Mashhad, Iran, 2Diabetes Clinic Parsian of Mashhad,Mashhad, |.R. Iran

e-mail: attarzadeh@um.ac.ir
Received: 26/06/2019 Accepted: 20/10/2019

Abstract

Introduction: The purpose of the present study was to investigate the effect of twelve weeks of
combined exercise training on CTRP3, TNF-a, IL6 and insulin resistance in women with type 2
diabetes. Materials and Methods: Thirty-six patients were divided into three groups, i.e. The control
group (38.20%3.11 years), the aerobic-resistance combined exercise group(37.63%3.69 year) and the
resistance aerobic combined exercise group(38.77%3.3 years). The training program for the
combined exercise groups consisted of aerobic exercise with 80 to 95% maximal heart rate,
resistance training with 60 to 85% 1RM intensity for 12 weeks (three sessions per week) with
different anthropometric variables and levels. Serum TNF-a, IL6, CTRP3 and insulin resistance
index were measured before and after exercise. Analysis of variance was performed using 2-way
repeated measures of ANOVA and the significance level was set at <0.05. Results: The main effect
showed a significant decrease in serum levels of TNF-a (p=0.001), IL6 (p=0.001) and a significant
increase in CTRP3 in the training group (p=0.001). The interactive effect differed significantly
between training groups in the post-test, compared to the control group (p=0.001), whereas the
changes were similar between training groups. (P=0.001). The interactive effect of CTRP3 showed a
significant increase in the post-test between controls and the combined training groups (p=0.001)
and the highest increase of CTRP3 was in aerobic-resistance group (p=0.004). There was no
significant difference between the groups despite improvement of insulin resistance index
(p=0.08). Conclusion: To conchide, based on the results, the use of combined exercise, especially
in the order of aerobic-resistance training, decreased the pro-inflammatory cytokines and
increased anti-inflammatory cytokines, combination training is recommended for patients with type
2 diabetes.
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