[ Downloaded from ijem.sbmu.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16834844.1396.19.2.5.3 ]

albs

-

GB20)3 5

Ol el gilio 9 32)039,3 308 (galomo
i) Skt (033 = (il Slodd g (S 3 oale 8IS
(Y¥A5 55 = 515,5) A4 2 V40 gLrasio F (50,lond (pRDj95 (5090

0D D09 R &}yq@éﬂ\ g;»)lfuj&gjg;\ c'wl.i

385 b S sbo,

"3l a9 s Glans S0 el s sial e 50l e L

(e a3 sl e 80823l ¢ gandd g (Y o)l 0l g5 <) 3 LAY s 33 a0SEAl B 59 (5 55) 9a a8 s S (N
S enlie it da S Oohaly GLLA Ol suile Gl st 202 Glanli;dT 1 ghass (S0 93 (Sasilse (AL Ol 51og
e-mail: targol_0169@yahoo.com ¢ glllcian ;5 Las AY-

oS

Do g gl sl 3 gy 53 45 el g o L 3l aoed e Ll A S sl 53T (CTRP12) 1 505l aadtis
Slac; 53 3309 (e g8 35 4 (HOMA-IR) J sl 4 Cnglie jastls U;J);.lai &k candles oyl 51 B s 5ls
G5 9P e ﬁ)‘)l{e.x.i;liﬂ) il Sy o YY aalllas cpl g5 ila gy g 5l TRIYE Cabd 4 M S
dald 5 (LICT) S (S ashts 25 (HIT) ks 5 20 09,8 v 4y 3ol 35 3 ((ST2) o555 55 5
BRI I § ¢ ..\:.:;‘—\;xalbjfjlyé})qwquuuquﬁwa‘éﬁfﬁa‘,ﬁ‘,zﬁ..ﬁmﬁm&
3 15T 05030 5102 S5l Loy 55518 5 ol (ol sl 5 3 48 S (S8 sl e Sl OLL
Laosls o laasdly .l ab S ka5 55 +/00 j‘ﬂd)‘b&#clad.m oslizul Wesls fdoi (gl (S5 omdes Ogasl
305 olspme Sl Aals g S 4 Cod Sad WS eslB iped 6, 3 Ledly (gl polaw o sl oL
oalS (dald 0,8 4 Cond il Lﬁjl;sja.x.irsua)\.ﬁ S e;ﬁp,«ap}éb)&gﬁﬁd&».(p:'/uf)
o2l 5 Sl o a3 09,8 93 8 5o Lewdy uc’r—"c"—"uﬂr" Ap=2/22V 5 p=2/2F4 (5 4) Clls (gols g
w}j)}").‘1")4563‘)0&%5‘;&}}:6&26;@.5‘).33‘)‘)&#&‘)3@‘w‘b‘ag&&wﬂ‘qu‘,w
o 5 4 @ U Ok Gl s ) b apd Vg (s slac 5o pledh sl (RIS ol Bl

Sl 4.‘{..\..;“, LS‘:')JJ

Y g5 cnbo ( ful geul cae glis ol smol us oS ol (S sk (o5 (5l ssuads 81 g
A1/8/8 allie (Bl - AVY/YY ra el il oo -4V V/YY callie il o

Sbols (B8 Gus o Jalas Hu s 4 (LAQ:JSJS:.L.HJ:&JT
LS, geaiSan o (alll 5 (Sl foan 5 586 L
Sob o Mt el s aled) ceglis L Sls
(CTRP12%) o)l gl ab o S S sl gaol
9 Sl bl o g ssdee @S 5 e ooy =db
© conlia s 0 epdle © b (K cubs

i -Adipolin
ii -C1q complement/TNF-related adipokine

douds

Oleus @l elie @5l @lie Li5,y cullad

5 99 g awbo dea 5 (Sl glie WA G (g5l
G s Sld wde sl ) pad el il
O &S sl ((pop @bl dlaa S Gas0500 ad st
aglie 5 (S S5 (g5 prad plie allil 5o g
Sib S oglse 0o @il aSe Wl gl sl

S lesane a5 gty w5 Jld oSl


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.2.5.3
https://ijem.sbmu.ac.ir/article-1-2229-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16834844.1396.19.2.5.3 ]

198 b — sl = i (golod ‘/,A)j};' oo (gl puggylio 9 iyy(19s3 32£ Galao .-

La b Balbe «S wad Jahe olyes ol&ails o355, asle
S50 AaLST Sblga 51 colea Gl Gasdl obie
Bk e al&alesT 5 ale Cilual gl solitul
OSibe b e goud JAS by 5o Lo, ol
Sl o bty A WIS ke da,u YY2Y (gles
it oiws by a0 00 i cughy ccnel VYEVY
G B E slagudl 5o Bse sl I 5 O @
S egs g anbo sl Gl als Giagdy Lo el
Gl 3= 9 co—ao— 213 Al oSS
o osbie Col (sl ad soliieal (STZ) (e 5 55 53 il
G o) oold s s b 6,800 5 @slulial )
Sad agS) L n puotd LY (AR a3, Cad Gl A e
€ a8 K 5158 (ol olwa e sl (Hlwaly b g
Of sy O sad Fldie) (moa SN US 55 wea b0 Sl
PR EY 5 s p S YE (pon p S VE Gols (Sl
GBI aa A S Gy s asS Vee 8 5o olaas S
0 Ja (STZ) pan 5555 5% 5l 599 S5 3au38 b enlos
o2 pSke Yo e ¢ pH=¢/0 b ol ayais 530 5o
i sl Nt alast (IP) Blis (550 Gl 4 pSulS
po o9 S S e olaal b 3555 5 uy caeles A1 sl
<GS 158 (553 sSHE Llss (550 2 oo aobd S ol
S s 5 s oS 15 eSS o bt
oadld lsie 4 Sl pan s aSke Yoo 51 YL A
S oliabsl 51 e dae, tad 438K Ll Lo pad b
@S e 88 e 4 (Buliad sk 4 Qs b
V) (LICT) ol oS o35 e o V) (HIT) st
LS oo £ Ot as Sad mnd (G ) JHES 5 (G
O @y SSMaa (5K0 50l (sl osbly 85 S lsie
oy SiShaa w550 sl wiad G Gl S Ll s
a8 o it Ll pose ()5 9 Skee (ge)T (s
ey g ST @88 5 Sl Ve deye b € wu S D al
G ok o s3] 4Bds o sie ) dBiBu \ 5o I3 @ Jaeu S
005100 O Gy (Slely) wals Guss 4 el Las,
o (LICT  HIIT) Lusss 058 ¥ 58 coeyee iShia
Goo » culld @ Gl A cos @y Gl o s
s glada s glhal HITT JS5 55 amials oo Sl
Lo by ¥ ode 4 e yuw HiSlas im0 A0 BAY sui b
dag 15l S o glass Y Jld gal i) glas s

Vodriay LAT €388 5o Juped dag \Y @ ) iAo

83,980 iy S g0 Q:slgﬁ.ﬂv‘i._sﬁga S oyl ]
osa haS L (@CTRPI2) sut i 4 (fCTRP12)
80 L 4S wlsals Gl wlalllas mlis fo s o @l
o 1y olead) 4 coslEs sb_‘_\.b#.ﬂ fCTRP12
a3 1 Galsmal S € Jlale o ol pls Tasa,
Wl g3 g 9 sk Q:JJ#.AT . L VITR FIPRINY WY V- EW b
ol el Gsapa lele was (a1 ul sl 4 ol
el “ues o fCTRPI2 o 5iKs o i
S 09 S50 slagiss O (S wld (il s s halS
@l @by pless glayel, sl Q:JJ#.AT o Slee
© aaaslie (EAK 5 cnbis solen bulsd 5o Gl ) J5ES
D2 O S B cullad ol sad lgidny Gl s
€yl asas Jlaal ol oplly Ll La,Ksl, ol
S5 5 Ol e 5y e 530 L LS € ot Sl
33 5 Oalamal cobi e 5B Gask B Kb ool o Slae
SaS il gl o glie wgags 4 podalal 9 caas Lo
O Soga Lo osSE L gladidls 4 2 L oK
cobe 5 (3055 oluss 58B sas alal slaguassy
CJL.A_U.C.U—M‘&ﬁ)‘ﬁw)fd)y&bdd‘ﬁ‘&]}ﬁd"‘
o Sl 5o wbpe BalS bo ollan 5o el
Ol Pen (oS Calspol (Al el (Sae 55
509 (poad s 4 Flaial 31 Gl 5 wdias s sae 1) b
Ol b asdiee al Soliie glacad b S ol Gl
sl pobe € Blo gladgs Hu wssd ol Js
PP 7 BV LACH V. > SRRV KPR e PR pveny |
© Lawadly Galsmol oy (a0 ool 4 susla RasS
&S ool Gaoa s (HIT) wad ool s g8 50
G232 39 g5 b 0 Mse 5 slac, Lo (LICT) cus
Ol 4 ks sae o sala GRSy 5 oo DB
S el 5 wad ol el LT € as alasl Jige
5 Bl KK ol gl ol smal oy sl 5o
anbis 4 Wi 55 glacs, Ho el el @ ceslie (il

QP t:l J_)‘J _}‘Ju_.u.a xii:s

Lagiyy 9 lse

Lo osedl om pob b (p0a3 g5 5 sala 38a3 (B,
Jm'\&.‘.ul..“)t\...uijd‘jl)lc)w\'i.JJ.}..\ALJLQJ;
ub:“ ‘)Jlml:n v 5 )‘ ‘:; AAREA R @33 LS"‘AJ‘-‘ML.‘

JU""L‘ ;;:\.USMS...:...L; (5445 U‘JPMJA.\A...Z (5‘)‘.%‘).&


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.2.5.3
https://ijem.sbmu.ac.ir/article-1-2229-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16834844.1396.19.2.5.3 ]

AR s b s st

(.)/J&)Jb_}‘j&[//wJ («ﬂ

family with sequence similarity 132, =< 3l solasil
oS<,—& 5 member A (FAM132A), ELISA Kit
ad uSeslal LSSyl 59— =als My Bio Sourse
s e 5 a K80 /N oSl (i) ol
L&, o panl Ghes b leadly 3S,E cbk
S 5) K e 5l ol b s SlasnSl KK 555108
5 obuis coss il @Skl (Ol sl ook
0 5 e, VA GiS @ oSelsl iy, ol
L Ly Gl sl Qiadiin wg Sl e ws 5o a SLe
Mercodia Rat Insulin «u$ 31 solsied G 5 1591 (3,
/oY cwelia L (W L,eaS =ala) ELISA
G aeplie Geald ad sl e 5y oaalssSee
(HOMA-IR) 5l gan (oboo) Jao (hgs b 525 (ol e
o3 53 laiae PSe/e0ad dulas 535 Jsod a0k )

855 59 o (UIUSS 5 oae wwad) 5o ullad S aas
oo B or LICT 58 cullad ol «€ blad 4 o,
Sl e Mad Olewad o Huwgs @e s Slua ds o
4 4838 Y0 5 Jol Gaa 5o LICT 64 R cullas ciae «oledl
AT 3 Guy celi A Loy SLL sia o 48 oo
S9l 3 (2S5 L ey S 4 slac, (ool g, dels
o2 p Sk V1) 520 5 (PSS s p S ke VO) GaeliS
Sk B o Sle Guo8 3,3 Sose w0 (pSlS
Olos s gl ol piga o 51 Ol 51 Gy
Lagise B8 ) aliiwe (5a Sl Ve ad GBS
kAl EDTA Jolas sola sladdgl 5o 5wl 38 S
5 RSS9 5es Yo ce s bosad gl sladsa
ad laa g T slady o wud 5 gui il €080 10 Sue 4
sloa b 58 0 a5 dalse geelal o soldiul gl
b Lacodly ool pol aitily JEDI S,E Bl 4a 50 Ar e

(sl o glin (adlis) Laa Jgosd = (SRl geus 2 poSshee) Bl S8 6K (Gl ghio s aaly 55Se) BBl ol sl / £ -0

Ladasls
Alias Jalre 5o 3a8a3 slas s S G Oas GO0 SlowiS

slassie Hlae Glasl 5 Sl 5 ) o 9 Gl

el 60eT Y Jgaa 5o 385

03 ¥+ 45 SPSS (oLl Sldlasy b s Lasals

S ol O G wan BlaS pse/io ol pae e

el G5 el - Gy S sl S (505 T L Lassls g Jla s

O Lo (Sl @l o g Hlaine (S oy

(555T) ol o oy Jalad (a3 31 el (slass S
o S sulii) (S5 oudad el

B8 Jsbo 3 B3 sLao g S (B) Sl 059 sbine 1Al g (nSilia - Jgan

b o A A G ey alyl 09,58 [ada 50
S SRR ¥ Ml

YYY/AYtoo/V- AEAVARESATAL YEo/NNEY/VY WAARRY/Y aald

YYO/NTEV/AY YEVAYEO/AL TYYEV N/ AWUAYEA/NY L sl o e

YEY/AYEY/ Y Yoa/N\\EY-/¢o Y& MAEV/YY VWV/YYEV/EY Sl ‘;S S Oy el

Gadad 5Lao g S ya Lajaids jlase Sl sl 9 (uSalee —Y Jgua

O guusd) 43 0 glis AL (Fsdslso 53 3aly 9 yS20) (pd guut e
§/VoE- /oA $/MYE- /oA aald
Y/oAL- /T FEENAL Qi (o5l Gl
YIASE Y §IAVE./YY S oS o glaS (e

(P=+/-0) aald 858 4 cund (g)la ek


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.2.5.3
https://ijem.sbmu.ac.ir/article-1-2229-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16834844.1396.19.2.5.3 ]

198 b — sl = i (golod 4/,..€b)j)f oo (gl puggylio 9 iyy(19s3 32£ Galao VoY

Lo s S (s (ol sl 4 o slie el 5 Lacdly Gl s
B ol Jla gl b (pS+/o0) wol usay 3aaS
P</oN) as Dlaane 383 glasy S o Ladly
Sad oS o ghll G ya3 g v 99 58 4S5k (F=V1Y/00
Lawadly S5 Dlaine (alS el s ool Gasa
5 (P=2/+2V) 5 (P=-/-£3) 95 st aald 658 4 s
S8 ol mdls ssas s esS g8 G Sl
ol saal ¥ Sluges LoocaBite slass S o Lendl

ol saal ¥ Jgan o Lasaly o Sieian Oiapd

\/Y -

(ke 2 ¢S 50) ol

Al
L

*
¥ -
AT
. T T T

ool (Gaiad slaey S G 5o ey Galsmol o

S5 0ses) @ (F=ANY p=-/) csls gl
o8I (S 89S 5o Lawdly Q:J\,;gﬂ cob S ol gl
Golasiae Lls8l wald o5 8 & cus (LICT) cus oS
gl 55 wad ool Gasa ag S 5o (P=+/- o) iy
sl 95 Slaine Gal3d) Gal Lol il (i3l ol gl
Slacdl cnlsnsT robo il ssay LasgsS mla o
Ofipad ol sad @bl ) pligad 5o alide slasy S

B 6)‘.)&’«0 WA o< ol QL.:AS ).aél.; U:MJ‘:}# (5‘.&4:\.“:\

[ T e ey

aaldy LST‘JL:‘ GAJ‘.\S

A Sad oS

JAIS 0 958 Ao S (5 yla e % Al (Lao 9,8 o Lawadly (il gaaal 7 glacs —) la gad

(Sl gt 2 p S slae) Lacdly 355

*
*
T -
T.o.o o
Vo o
LR
S -
CoT T T T T

Wi e o B diendly 22

aals u_.i\st\: Q'AJ"'G

KYRW-A Sad oS

JAIS 0 958 du Cuaead (5 lu e 3 (AliAe (50 9 S ju Lawsd 1S 9IS 7 glac - Hlagad


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.2.5.3
https://ijem.sbmu.ac.ir/article-1-2229-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16834844.1396.19.2.5.3 ]

AR s b s st

J/JK«&}L’{&U/CM\’-J («ﬂ

Lasals (s Siiusan -V Jgaa

039 039 039 Ol gt Mol Cioglie padld  pul guna La i
\F aida Qaiia \ aida sl g
o[-AR —[YAA AV —/¥YY -/¥yo </YAR \ ol sl
./¥VA vt Jost —jor.f </a0a’ \ </YAQ sl gl e glie (adln
YRR — et sy —pvevt \ .20t -/¥yo RS
Al vyt CJEAY \ —pvevl —/on. " —/¥TY Ol gl
a /aNy® \ <JEAY -Joty “Jost <JAVA® \ sGaa O)
- Avel 3 ANy ey Syl -yt —/¥M A g4 O
\ - IAve ' a N — ]y /YA /+AA V1 saiia 0

Lapaiie 3 (Ko Gags ol ole 4 o (Sinas ane @ Ol Sae /0 o 5o (Siaa T olo ae o200 mhass 50 (Sieusen #

5o Sea sl Ml B 33 smel 5 S aenl sl
KLF-15 oy ol smal sppd 0S8 saaline iil,Kan
cors 3o b osad 3l glagise poa @il se 58
S sl 5 Mol 1S sald 55 S L awlis Lu (DIO)
o se o sual S INK o < Jlas 30,6 5 TNF-o
RadS b u gl oo ol Gy LGS gl Gl il 53
il cslie (i3l can Tose a8l olal
TINF-0 «S el sud algad M sdige Sla O o3l
Oalsmol oLy (2al€ 0T s 5o s KLF-15 ol jnalS el
@l 1 s ok onl 5 5 e sdee oa sladsle 5o
ool S o aalpd Al gl coglie wadS by S5
b oS caad ol Jole Son 55 (BR) Lacdly sl oSk
GES 4y ol KBS L)) g g cubo 5 Pl
S o B Gl SL sl sladsla S sl ol
Ol 5 S oo Sl gl 4 i glie 35 5s 5 Gl g
Taas e (Rl sad cudS oos sladsla Lo Gl swal
Sloos slaslSely BN (S paisy cullad & Ll
Sl gl WA 5 Bl Glesu 5 oSty Lo ol
ol Gl gl iaglie 5 50 £55 ubs Gsnpa OT L ol ea
2 oS IS o gl SSE s 4 olallae (A
ER ol galy b bise sladSise s TNF-o
cobe wlsoly las sad aladl lalllbe m wldals 5,
o8 oAl 5 oad S el sl Jlss « TNF-a
35 edss ol b @,k oniaps abige hals
ER Lol (3la slagiase)l 5o (bl a3 s oo

83,855 e O g (el v © sade 5 WS e g |

i - Enomoto

Eaany

-

Cpoad Gaa A sloal S uls plas sala Juags

e olel Blad 51 aS upi o olacdly oal sl ¢ sl
Q:\-‘ﬁfd“. CJL.A_U BL) QZ\:!“};‘ ?:C‘)L;LC K] (p='/"-\) ER ‘)‘J
S loaas ol (HIT) o 005l 0 5a3 4 5o Lacdly
S0 £55 99 O Oped s Hla S PN AN
o—alswal Lo sl —sae oyl LICT G HIOT o,
56 ghalllas gua 4o € LT 51 cudls smy olawdly
g o pa00s olusa b lacullad plgl 5 alSean
53;4\‘:».‘4‘ 433;.\‘)‘_)3 O X ) L;ut:sd J‘)s‘ u;tJJngT
Oalmsl Shinil La B @ wsase OB Sle 4 s L
QAi?SL;Aj‘ABJAfdem (R Gaa A L;L).A‘:)‘uu#
Gls oo Tabe GRS Gla Gl 5 Sldl sl
Sla b baise sl e pli cal ol ol
St ot 3 TNF-00 lall b aSs )5l 40 058 00 13
&3 ol o sladsle SiS baae @ ey gnl
« lan 31 TNF-0 "wl o (mal€ pdgnal
5 o o8l 3 Fiae ol (i slacelS sl gnal
lysad Js 4 & ol Gulapel A geanSalal
‘)JB TNF'(X A\A:ll:l‘;é u’ulS Q‘}j U'AA[S K] Ssady es Lféj"ﬁ
ol sasl sl oo slan 5 Jalpe (A BB Ll
KLF-15 .ol Jolse ol sadan 30 KLF-15 w135 3


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.2.5.3
https://ijem.sbmu.ac.ir/article-1-2229-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16834844.1396.19.2.5.3 ]

198 b — sl = i (golod ‘/,AJJ'}J oo (gl puggylio 9 iyy(19s3 32£ Galao V¥

olula, (halS (A 5 Sde Yol 50 wsmnlg 5 pand
P 0T 5Ll 5 G sealarnaS) GR35 o slanl
Sde 5 Ol (S350 S o basd | Al el e glie
O3 LB el k4 1) Gos 4 oal ) el (GasS
to Pl Oalsedl sl s Seosk @ as e
asa aa G3¥L Lo sud Jleel oo ana 4 aao e
e, 1y sala Ghass slatase)l oS s 5 Puat
0% Snsgane Hhie fpl 51 Wadi e Jold bo Gl 5
i Ol wmdll ssas Gusd sl Sy b
gk 5o olhuas Jlael cya ol ,d paa 5 Sae wad
3 Al 5o gehnly 4 HOMACIR 5 3S5K ol sl
Gy oy 0 e B b bis g oo SAIG 8 lasae
oK Dligire sads Galspol b SGE G GasSas
Gaa A 3 Gu oalsaal Dloiae suas Jle 51 (S w5 e
b ok oS e gl (a3
EoSe3I0l pse Goapd alacusguae usas b
oot b by s slaSilas 5 TNF-0 gl
sala Giags @ 3 UPR Ly andhsnl o
SlSee ooy ol ghal € ssdee oS
99 85 hbs slac, Ho olendl Ol sl Liul8l &iels
O3S g 0 i B oalnis Gl s ol bl
BXRUN PORI -t L+ IRV -V FRPRCIW L o) PR A S
Loy S5 s angs o9 Sise (slole w93 g0 (ol (semuls
ol S T 51 alsl o g cubs & MWae glac, Lo
Osado bosad aladl glaguassy ouls) o 5e) 5o aallls
5ol ol B e g g 4 Oalemsl maly
Sl Sy o b olalles alad) o) @k oS o gl

el o5 ol Gl b basse LIS

08 a3y pob Ol Sy sola sdalllas syl Sesbiw
Oat 5 Sl Glogs ol payss asle 5 S o S suSasls
€ SKea alad By el 4y aladl b culea & Spea
Jae 4 JSAES 5l wiles S (g,lKe Guash sloal Lo ol

References

1. Welc SS, Clanton TL. The regulation of interleukin[16
implicates skeletal muscle as an integrative stress sensor
and endocrine organ. Exp Physiol 2013; 98: 359-71.

cobe s Ghaglk e 4e S Masase (UPR)
L s ER Gujial b b e Jaw) glaSilas 5 TNF-a
oo s TNF-0 gadasly 5 4an 53 b Lol ey (558651031 UPR
Jis 4 ssue DB (Bl 0ludi b b)) slaSilas
gk «ad oS o glaS Sl a3 IR A Sl Gy (O ohalS
cobes o (o9 s sl 4l (RS ER ujicl s TNF-a
©aa s b ol by (B3 s 058 5o Lassdy (sl
L oalomal bl ot Slouil Qo g
oab Lol se Ylalal (0 a3 4308 A 51 Gy G GO @lowis
2309 by 5 Gu galsnal cha ol s Sls
LluslE ool 3 S Wl sl wal IS,sh
oS ol XK e olie KAl & g 98 ol gt sl
oy @ Oalpusl gewinS GBI waly ) 4 Jlasl b
JES 5l cmge coalped) Ji€an sree AN
9 s wdoe slady 5 Jsle i« GLUT4
s o Slae aas e Gl 1 3SHE Jobes sl s
il 59 Siosh ol Gl Gl sl Ll e
9 Ok o3l e PBK e (0 S Jlad ool 5 52
58 S PBly bl e s Nasde palsmol wd
OESpd oy Gl s pa gl e glie 4 watis
3 osne pd 5 Galsnol 5 sl Gn Sl sea
oo Tsmie Oalsnsl pob EAS Can Gl
@i A 3w Ly SHE pobe usla gaallls
Llatd 5l suds gl 5 @il paalS wud oo ol
Geob 3 (s0ss olusa (p=/ 1) wss slasae bl
MRNA 5 (585558 Qi3 (Y ol sa) 03,8 Gal5sl (A
O g Sl 355K (sl (v (GLUT4) S4K st
ol Jals glasaly assg (8 QLS8 5 B-3Ls
Ol sl YU 5o laialy slad SUse s 5SE 5 Gl s
L PIBK cullas aalnsl ERK2 oly Giulhdl s
S5 s i (0 TAMPK Ji€u 55 s 5 AKU/PKB
5 —hae slasd 5o —Sise M lidl) aLiae
ol a8 gl 4 ae glasad Jmas
GalS (V alne 4 S5 8 by sa3 Gl 3l (Vo ol

Borges-Silva CN, Fonseca-Alaniz MH, Alonso-Vale
MI, Takada J, Andreotti S, Peres SB, et al. Reduced
lipolysis and increased lipogenesis in adipose tissue
frompinealectomized rats adapted to training. J Pineal
Res 2005; 39: 178-84.

Enomoto T, Ohashi K, Shibata R, Higuchi A, Ma-
ruyama S, Izumiya Y, et al. Adipolin/C1qdc2/CTRP12


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.2.5.3
https://ijem.sbmu.ac.ir/article-1-2229-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16834844.1396.19.2.5.3 ]

V-0 b b s st

J/J[(«:ﬁjtﬂ#//wj L:.A

10.

11.

12.

13.

protein functions as an adipokine that improves glucose
metabolism. J Biol Chem 2011; 286: 34552-8.

Wei Z, Peterson JM, Lei X, Cebotaru L, Wolfgang MJ,
Baldeviano GC, et al. C1q/TNF- related protein-12 (CT-
RP12), a novel adipokine that improves insulin sen-
sitivity and glycemic control in mouse models of obesity
and diabetes. J Biol Chem 2012; 287: 10301-15.

Wei Z, Lei X, Seldin MM, Wong GW. Endopeptidase
cleavage generates a functionally distinct isoform of
Clqg/tumor necrosis factor- related protein-12 (CTRP12)
with an altered oligomeric state and signaling spec-
ificity. J Biol Chem 2012; 287: 35804-14.

Holmes A, Coppey LJ, Davidson EP, Yorek MA. Rat
models of diet-induced obesity and high fat/low dose
streptozotocin type 2 diabetes: effect of reversal of high
fat diet compared to treatment with enalapril or
menhaden oil on glucose utilization and neuropathic
endpoints. Journal of Diabetes Research 2015; 2015.
Available from: URL://http://dx.doi.org/10.1155/201-
5/307285.

Thomas C, Bishop D, Moore-Morris T, Mercier J.
Effects of high-intensity training on MCT1, MCT4, and
NBC expressions in rat skeletal muscles: influence of
chronic metabolic alkalosis. Am J Physiol Endocrinol
Metab 2007; 293: E916-22.

Pereira F, de Moraes R, Tibirigd E, Nobrega AC. Int-
erval and continuous exercise training produce similar
increases in skeletal muscle and left ventricle micro-
vascular density in rats. BioMed research international
2013; 2013. Available from: URL:// http://dx.doi.org/1-
0.1155/2013/752817.

Soori R, Rezaeian N, Salehian O. Effects of high and
low intensity endurance training on levels of leptin,
cortisol, testosterone, growth hormone, and insulin res-
istance index in sedentary obese men. J Sport Biomotor
Sci 2012; 6: 17-28. [Farsi]

Sohaily SH, Soori R, Rezaeian N. Hormonal adapta-
tions to moderate-intensity endurance training in sed-
entary obese men. Koomesh 2013; 14: 181-91. [Farsi]
Goldberg DP, Hillier VF. A scaled version of the Gen
eral Health Questionnaire. Psychol Med 1979; 9: 139-
45.

Soori R, Rezaeian N, Salehian O. Effects of Interval
Training on Leptin and Hormone levels Affecting Lipid
Metabolism in Young Obese/ Overweight Men. Iran J
Endocrinol Metabolism 2012; 14: 248-56. [Farsi]
Mirmiran P, Esfahani FH, Mehrabi Y, Hedayati M,
Azizi F. Reliability and relative validity of an FFQ for
nutrients in the Tehran lipid and glucose study. Public
Health Nutr 2010; 13: 654- 62.[Farsi]

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Tanaka H, Monahan KD, Seals DR. Age-predicted
maximal heart rate revisited. J Am Coll Cardiol 2001;
37:153-6.

Jackson AS, Pollock ML. Generalized equations for
predicting body density of men. Br J Nutr 1978; 40:
497-504.

Siri WE. Body composition from fluid spaces and den-
sity: analysis of methods. 1961. Nutrition 1993; 9: 480-
91.

Lau DC, Douketis JD, Morrison KM, Hramiak IM,
Sharma AM, Ur E; Obesity Canada Clinical Practice
Guidelines Expert Panel. 2006 Canadian clinical practi-
ce guidelines on the management and prevention of
obesity in adults and children [summary]. CMAJ 2007;
176: S1-13.

Nieman DC, Brock DW, Butterworth D, Utter AC, Nie-
man CC. Reducing diet and/or exercise training decre-
ases the lipid and lipoprotein risk factors of moderately
obese women. J] Am Coll Nutr 2002; 21: 344-50.

Ciolac EG, Brech GC, Greve JM. Age does not affect
exercise intensity progression among women. J Strength
Cond Res 2010; 24: 3023-31.

Matthews DR, Hosker JP, Rudenski AS, Naylor BA,
Treacher DF, Turner RC. Homeostasis model asses-
sment: insulin resistance and beta-cell function from
fasting plasma glucose and insulin concentrations in
man. Diabetologia 1995; 28: 412-9.

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 isdependent on exercise modalities
and independent of weight loss. Nutr Metab Cardiovasc
Dis 2010; 20: 608-17.

Pearson R, Fleetwood J, Eaton S, Crossley M, Bao S.
Kriippel-like transcription factors: a functional family.
Int J Biochem Cell Biol 2008; 40: 1996-2001.

Mori T, Sakaue H, Iguchi H, Gomi H, Okada Y, Taka-
shima Y, et al. Role of Kruppel-like factor 15 (KLF15)
in transcriptional regulation of adipogenesis. J Biol
Chem 2005; 280: 12867-75.

Enomoto T, Ohashi K, Shibata R, Kambara T, Uemura
Y, Yuasa D, et al. Transcriptional regulation of an insul-
in-sensitizing adipokine adipolin/CTRP12 in adipocytes
by Kriippel- likefactor 15. PLoS One 2013; 8: ¢83183.
Kawamata Y, Imamura T, Babendure JL, Lu JC, Yosh-
izaki T, Olefsky JM. Tumor necrosis factor receptor-1
can function through a G alpha q/11-betaarrestin-1
signaling complex. J Biol Chem 2007; 282: 28549-56.


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.2.5.3
https://ijem.sbmu.ac.ir/article-1-2229-fa.html

Vol 19 No.2 June-July 2017 Iramian Journal of Endocrinology amd Metabolism | 130

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16834844.1396.19.2.5.3 ]

Original Article

Adipolin and Insulin Resistance Response to Two Types of
Exercise Training in Type 2 Diabetic Male Rats

Rahmatollahi M, Ravasi AA2, Soori R3, Onegh B4

Faculty of Physical Education and Sport Sciences, University of Tehran, 2Department of Biological Chemistry, Faculty of
Chemistry, University of Tarbiat Modarres, Tehran, |.R. Iran

e-mail: targol_0169@yahoo.com

Received: 12/04/2017 Accepted: 25/06/2017

Abstract

Introduction: Adipolin (CTRP12), which improves insulin sensitivity, is a novel anti-inflammatory
adipocytokine secreted from adipose tissue. In this study we aimed to assess the Adipolin and
Insulin Resistance index (HOMA-IR) response to two types of exercise in type 2 diabetic male rats.
Materials _and Methods: In this study, 24 diabetic Wistar rats (Induced by high-fat diet and
Streptozotocin(stz) injection) were randomly assigned to 3 groups: High intensity interval exercise
(HIIT), low intensity continuous training (LICT) and control (C). Both training groups were trained
on the treadmill, 5 sessions per week for 8 weeks. Blood samples were taken 24 hours after the end
of training session and plasma adipolin, insulin and glucose levels were measured. ANOVA and
Tukey post hoc tests were used to analyze data and the level of significance was considered to be
p<0.05. Results: Data analysis showed that plasma adipolin levels in the low intensity continuous
training group were significantly increased, compared to the control group (p=0.006). Plasma
glucose level in both the low intensity continuous training and the high intensity interval groups
was significantly decreased, compared to the control group (p=0.049) & (p=0.007). Plasma insulin
level in both training groups was increased and HOMA-IR index was decreased, compared to the
control group, although changes were not significant. Conclusion: The results of this study
showed that exercise training can increase plasma adipolin in rats with type 2 diabetes, changes
however that are partially dependent on the type of exercise training.

Keywords: High intensity interval training, Low intensity continuous training, Adipolin, Insulin
resistance, Type 2 diabetes
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