[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

YEFFVA (P o kadh) YV 0,50 VFr e Wideal § Chags () ol prasd galia g Eaaboa ddans

w".&}jg: I
Sl (33 CEU 43 G guil 43 Cunglio g pg Lo 3 9 905 Egb il (Gamslin
99 &9 (WL b,

"o slen Sl 3T Jedess T ol Sl gdoms | e

o A

. e

sl galiial (o3 65 A 30 salie jol Guiod el 1 s ol Ol U3 930 ole n FmlE Subs aedia
S50 f 5 b sl gl o 3L s gl & Caslis 5 gsleSlE) 5 oS S s

(bl oped mb3) 0s S N a dalal sba 5 ol o EA glaris i ks 5 gl w5l skneen il By,
e 10 G bl L e (s J 28 5 ol I8 ol (oS 5 el oS5 s ks slie e 1L
mbs Blio 5 Ssoar 0 035 pSAS 8 Gl o S e 00 Jltie 4 STZ Gy 35 4&35 10 Sl oy 5 Aol (5555 0 S
A s S B s abs s sy VU A ed/p S e Yoo ) ] o SAS S Gy GuF ) o s LS
Sl 5,8 i (s 5SS Ao s 1r=00) bacgte Sl b atia po and> ¥ ocaia U eliiad o 0l 05 S pens
oSS el es S b e Lol Lakiss 4 O 055 a0 ada s o ) O 035 100 W5y eslie o e g
e 3l g eld e oy ande o ST S de ol BA sls e plonl a e ity 1y elinal 5 e slie Sl e
L andls s kte ) o g glis

Sl 53 o el g aaslin 5 a3l oS 5 5 meslie o malinal 3555 colled wia (ns U ol 0L s laadly
(PO/035) 315 552 5 (Sl e oslis bz 5 gla e glisl o>

ol g,.gkg;).sﬁfj_s 6LA)[5)'LAJ.3L;L3J»3 JL)J«.NJ::L GokS Jﬁb c;l;'.; :‘_;ﬁfs\:ﬁ:.?

i) o 3L e s3] (e el £ 15 IS DTS

Ol O, ot 33T ol&sls v yir Olg5 Al ¢ oy S5 (03NS ¢ o305 (S5 5500 05,5 =)

Ol Ol oot 33T o235 (635 10 O g5 Al « 5355 5050 508 05,5 =Y

Alibanaeifar@yahoo.com: < 5 <!

VEC AN 2y ey VEe /N 010 sl il 53 5 gy VEe /RN Y el ya gyl


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

\kd ocaa gl 9 0.9 3LeML 53 (33 pa £ 85 5B Suaslie 11500 5 9 il

Sl 5 b V=Sl LG sla IS s el O
darly een 3 [V V] s o BT e 5 5 Wl IS5 0 )A
SS p)‘u)uq\ O Jle Wlesls OlES ol
Ao Bl Gl 4 alie s s lS gl S Le
33 g5 ks 4 dne Ohlan 53 pasledlanl (pul 05,8 Jle
sl S O 7N P T B PRI COIC
Sl 58 opl 55 85 ol digs L3 p skl EE Jlexs|
(3 f 5 Sabs 53 0l sl Sl ladUSK p a3l &S
o ATP Sl Slopsr Aol dzy b dher
g AS e bl [ ROS o gladad (Jshe
5 0k V3Ll 0 Ul sl ASC L sl o s5Ldlis|
33 3500 IL-18 5 IL-1B A5 o 555 w5 4 55 ()
sl s il sbe el iy IL-18 5 6 sl
ol 5 Sl gl glad s S o 5 o pendl 40 sl
LaT 0 A8 culs ol 0 55

e BT Eals 5 O b Gl pasledlin] Coeal 4 a5 L
IS g 3 pslhe ssba cpdiee s S b 5 Cobs
e 53 i abs e BT SalS Cgr s oo e
A gade Sldllas odd plnil Slidas 55,e b ddal
5 el Gl s oledled 55 by s
03 lesls 13 s s 1 Zobs 5 (Sl slaanss
ol (Y ) Ol Kes 5 Mardare idss ;3 5 ape) opood
gl By Glaise o3 reslie 5 el op el Lol
Ol &S s o Jals o 3L 5o 1) pgsledlay] Mrna
el (Soladlad s jsbay Lh555 Ol el e
s Mejias-Pefia [V+] 1S o Hlge 1y Bbr Jl e 2
Sl o on & AR 53 (V) Dbl
a5 atlyy el BB s Ll Jelse s slie
Olo S & e eslie Ol jed i A &S wB S
A3 NSl 4 V5Ll Cond rames 5 el
VY]

S s 8l ) 5| Sl Sl gl S by

e 53 Ll g M 035 5 s Sl s 5l S

TPRVP)

b dsis & ol Ol 3 9348 ol imls ol
03 Gledes (2l culs cl s s sl S e 05k
355 o 3 XS e slml S glagtean 5 LOK,I el
OF JUs a4y 5 odd law oupd b s sy oulse
Gl asS e s s slaauzs (SBLE 51 it
ol it oz el 5l o alis [V ] skl sl
Jed Sl el Lelgs 208 s sk A5 devsas S
o S sl ik Slaiyts s 5 oSl TNF-a
D] asdn paseia baoSamdl & ppmse o 3L S|
23 oo SOl Pt e gaasiin S g 3L Ll
Jod 3l ki el FiSL 50 S ol Gl sl
IF] 5ls SSolie 55 g5 s 5 ol & uaslis
Jd 4 o 3l L3 sl Wy oledl iy slad S
G Lgdn e Jske 0550 SIS gl s 5L
S 5l gen wo3ls RalS |y sl 4 Sl o JLss
g5 Sabd 5 Ol 4 Caslis sl 4 e 5035 08 D)
Sl e 4 e o b e (S5 S [£] 0550 50
S el Glad e fslS a0 oS apd e QLT o
s agnSamsl et 3 Rl 0T Jlis & 5 o 3L 03 &
e ml s b St Ol Ll S gan
o] L 5

Sl 552 5 (ol el Sl Sl S Sl
L sl e gl sadsbe sl 5 W3l S o ol 3
S jasis ek, S 5l les mnS ik (6,8 8w
L L e Jsame sbsSI NLRs 5 TLRs J5 5l (PPRS)
5 2lels |, (DAMPs 5 PAMPS) s L Ls e 5 0554
Sibedld 51 G Asd e ol glamal U
555 b pssldlinl BDAMP 5 WPAMP L5 LNLR
S uals e 3550 Jalad 315 ASC oS kel
Jeate V=345, CARD pls 4 ASC (CARD) LS
AN a Jes gl s JSES 1 ppldlayl 5 el


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

(P o lash) YV 6,90\ F s m|3w.olx|wf&3qgé@ YeA

G ) gl Sl eslizd b ool dal $ b s s 5B 2l
Sl el s A B a3 by oS Ols
LG osls I3 cpiies 5 maasas Sl s Jlisl o
e 5038 DBl ) el a5 ot Sl OF Sl eslind

L5,

S bl e Gl Sl Bl ol Gl
Lo glaia A 5 slaco, [ Shass ool amalr 35 ol
ui))ﬁ)ﬁiﬁw}).s«sfﬁ\m U Sos (ged9dma
Ldg ok W5 Ol Hsel gl A&l bl
Olgeas olas sbay &y o $A LT o 51 &S sl S0
T P T A JUR PCTPRRE LS PV
S35 Gaals & Oy Sl 5 looe b (851 s o3
by GG 5 bl bl s 8 Olgea o) o 0 o sllas
Dbaobl ta sy bl Ol 51 ol o s yr e 5 6T
i (Fis 05 S Ny ol b b (e A Jo
23,5 (e A) bl (o3 (23 05,8 ¢ G A) (e slds
S A) e (oS 5 o 3 G A (S 5 0 o0 2
Sodoty 5 0 ool (o A) Il J 28 05 8 5 G A) s
plil L ab g o slagy o catda a3 ader a5 s 23
©) s Gade o ATl el A CBIS Gl e sl
3101 ey (o8 St 2T el 85 o S sk
2 s gl Qs oa 3L G ke 6,5
05375 0> (255 O3 (s b s ol (651385 mle 055 25
L oS osba 5 IRIPA 5L 50 4 od a5 505 o
Ao sen (f o) p 4&E3 53 553 Tet) 305 e olSais
Al esls )3 :\deﬂlﬂ« i b gley 3 aads Y Sl
S San Sl adds 55 e VEer e 53 4d33 )0 ety e
OSSE GuF Lo & sy Dot Subs Wl o
5 (e 53 Jlowe 055 ¢ ShS 2 Sl 4 05 s 40) il
Al a8 Jee 00) Jltie 4 STZ 555 42> VO Sl e
& PH=AIT L e Dl s 3L 55 0w O 035 p S AS

w JiS sy S slac, s abs (s 55 Dse

S ol odd Jasilie cpl yede AL Lde Cubs (6 ke
JAS 5 gslime DI G250 Slyje il slaesd
glax S5 Jb- ol L DYT 6 als Ohley KD
23 Ol 2l Sl 3 sy e 30se 02 IS
Godd ol 8 5 O las a4 ar g L I s e
Wyad p3 oo S MR JalS s 5y il Dl el
ol 053 s 0 3 b 51 5 DY Gl 5 Ll sla
3 o Dl pad a3 el 4 gl LalS o sl
S s 3l SO NLRP3 SIS el s oS bl
S iz 0556 5 el Cubs olew 3350 55 S0 Sl
S s g S5 s el (3l el sy e L
Dl el e el ASL 03 s b sl
S Sl 5 (S S Sl gl
sl s Saesl Sl 3 e Shay 4w by el
SN bl it 2 b 7 S e plie S o
Sl dde ole Oloss b medhe i gl Slays B
5 elinad 23 clacdle oy8l S bl 5l s G b
Ohlay 53 ACSM ol am g slassainy 51 S aslas
4 oodes Hiba oty latasn & Ll Sl ol 2o
35 Sosdae Sl s lastls y meliad 33,5 slacls
oS MBI Lilos S s 1y geslie 335 slacdles
e o peslie 5 el el LS 56l
Wzl s S b 5l asls 3ms mbs Olegs L3 pssbdliyl
Slacde s laodd Jsay i gla fagh ol 5 Ao o
Gl plwl ST & g b J ol 0y 0SUS
(R G s S5 Spsen geslie 5 el
3 i e A A3 5 S e d b (g rh Ol e
ol & el sy S Wit 5 oy el
53 (olie 5 alina) oS5 glacn el LT o8 ol Ul
) ey S a5 b amlie j3 (g5 S Ol ke
s Do gaglie 5 geliial lacp el b oanslis s (ads
Sy Gl 5o Gl 4 Caslie 5 el ke

IAmerican Collage of Sports Medicine


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

YA ocaa gl 9 0.9 3LeML 53 (33 pa £ 85 5B Suaslie 11500 5 9 il

Voot KOs V] et Gl sy bl 2o
Slacn o3 0o 5 Sl s gmo (lasil A ozl Jolp b 1SS
o Jeate 455 Lar s A0 ot s e ) Pl e lis
S S 55 68 5l s cnl 53 A plnil 05 (gedsls
S s 5 A eslinal Ol 5l 8, W S 6l
G (Jsl gama s A eslaal Cled plx! skieds >S5
Al wis DL 3 5 3y el JSsn b e, Gl
Ve Sad bl e oA ol el €35 Jo b b
a3 andr aw ot Ay Jor b b Sl Ao VO

La S e Jb Bl Jool i ax g L 5 ands 0 idews

(o) 5190 (o555 cdled ISy 5

Ll U8l shuee 5 il gais Jsb s
ador ¥ bzl a3 038 ey (Jorn 5 5 oSt
a3y o e Vv e Loy adds Vo) deas i
Ly olanal o pad ol g A8 oy Joos 5 (S5
Sdody (5 e O5nST ST ds )3 Ve =00) s gte oS
Qm)wﬂje>|>¢l>,d\mﬁ)amzfjmo
535 05 G 0 dt) il E g e
S S 6 S 51 Sl w0 es)ls gla e il
107 s plonil 45 5y 5yt 5 L5 i

Sheslanad b Goy5 5l dm 55, 0 s S S8l ys 3L Oljee Olos
8 S g 05 ek S U gy 00 S S Lol
o Wl g SIS 8 Gl 5 et wols I3 55518
8,8 B s s Usear sy Al pedle S ke T LY
L

Soos3 Jsb 3 bl sy Slles Gdes cal plndl sl
Sl o imen 035508 5 A s L ol
Sl S b Gl 53 hge s A slaes S B s IS5,
sy il &S0 el e Sl Yo x 10 x V0 slal b las
S ol S Sl gamyn VY B Y L e les o
Loy 0 B 00 [gn Cugby 5 el \YIY Sl a ol
CS L0 by Sl Cgon Sl Glie LU (g 1S
Adesls I3 B s 5 Ay CJS DIl fb Sy
VBN 0l disp 8 Ve s sl wlis) b rman
RIS 5 S e s L3S e O s
S Ll 5 el Sl IS (g0 il La e
b b i Slaslen 4 2RI Gla s
S sl razs 35S sk () omlin G015 55001 5 hten
A esls 3 (13K Joee 53 Sllgm sl 3l ol

sl s34 b IS5y
ol 5 B ezsl glaal, _]oj.]a;- woamg b ags ol

e bl 55 geglie o355 Cdled Jgol o e (Sl

el iy g slacullad o9 8 o pald saeli ) Jgua

e
PRIRE
aads Ve
aads ¥
aids Y
aids Y

aids Y

sy wan
aads 53 g Ve Jl
ag3s 5 e Ve g2
aids ;> e Vo-\E po~
agds ;5 e Vo-\¢ PLC'?
agds ;5 e VA=Y >

423> 53 e VAV



https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

(P o lash) YV 6,90\ F s m|3w.olx|wf&3qgé@ YvY-

3 oSke) oy bl Sl baesls ho sl Sulg s
J O P R VI URP JU G REN R Jo
Wasls _blozal Jlowi 5 apns S 5 Sk ymd 0505
b S5 mind Oe3l 5 @bk SO bty ek 0sa3T )
0=0/05 (5)ls sms el o SPSS/21 1 sble 3 51 esland
Dle s 5l 5 bobsed ey Gl ol Lo A sl

A eslawl Excel

Laasl

-

L;Lhe}ﬁ O3 J)‘.,th‘ t_e\fu‘ 9 J;.<vl.:a Y d},\;— BE

S s Sl Sy
ek S0 L s JSsn 53 A eSS i oS
O P g - SN Ca e I NG VR EAES]
GF 5 eSS Dogeh malS 5 e sl GuF L
Bl e S Glad el el rpa o Slie 05
Sl o bl B Sl o gl S s S
Sl L) suds @S 515 Y ) Sl o) o
Sheslial b s opd el 4 Caoglie Oljpe b eslizal (+/)

1l (S esll 5 J g b

Fasting Insulin (uU/ml) X Fasting Glucose (mmol/l)

s s Odens (Sodind 0L 4 ol ol @il ik HOWAR = 25
sl o slas O35 4
L8 09,3 (159 dhsbicel I yadl g pSiles —Y Jgan
(A G5k 5l m 035 () adsl 035 03 5
YAV/FAENA/TA Y40/vEY/Y (=A) J =5 Wl
YIV/)A£YE/07 V44/V0£Y/Y0 M= A) (S ) SB505 Pl
YVO/NYEYV/YE VAY/YALY/AY (=A) J =8 cubs
YPVAARTY/V VAVFAE) /00 (= A) galizal 53,5 <obs
YEUATET /8 VAV/FAE /AL (= A) zaglie j53,5 <abs
YEY/YAZYE/A V40/Y0RY/¥ (V= A) S 5 2355 <ebs

il 0 03551 (MESD) 55kl Gl ol 5 50ke &y 5 0 L o3l

L bl o 058 o daes S plod b (s 28 e 8
JAS L eslie el ol IS 5 cnped J RS 05 S
JAS 5 o JRS L oS5 el J5S 5 (n el
Sl e S sl o bl 3ls 555 (5uls pme sl Wl

() Do ged) 5,16 55 5 (515 pme

DL ol G 3 3, b G bl o 05e51 il
5 eslie elinal 33,5 ol amia i 5b o sl
S bl o S s ] S s WS S
5 P=0/001) 3,15 555 ol ome sl bs 5 la

o 303 LIS (S5 das 05051 S raen (F=794/226


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

YV

ecao gl 5 .9 3N g3 (3,5 .95 B Sl (500 5 S i

6000

5000

4000

3000

2000

NLRP-3 (sl AB2)

1000

¥®
© x

* * *
I |

RS Al 309 Al

et S Aalial Al Aagla Bl s D Dl

NLRP-3

O oe aSalis =Y Hla gal

a}jfl{)lswajwﬁé‘dujuaw,d b};l.:)l}@&ﬁ&:)j&@«&ww‘wﬂ ajﬁh)\}ﬁ@}&@ ‘@'{QJJJ'IJSA};L!JBWQ}LE%

S P i

cv.)l.w JJZSJ g)‘ij“s JJLS o_gjf L L;:ALS.:Ml u‘.J":’ c_gjf LS':J)J} K;atjw PUTY JLJ: ﬂjt O sy ol Ji.:b Lgﬂ\;'.‘)li
b 5 s e S5 5 s DSy sl s Sl s oyl 4 sl S aslie i

Gl 5 0 395 (s,l3 ome o slis VJL" JES 5 ped d S ey Sols g sl by 5 ogla Sse Ll oo

(Y )‘Jja.;) J)UJ 249 6)‘)&# Q}w Lhoj;ﬂl.ww

i Os03] s omen (FS51/673 5 P=0/001) 5,15

Do aes S ol b (s IS 0p S o o 0l (S5

12

10

;e.'ly.uh Eo é.n_jﬁ.n
[=)]

¥ ©
4
| I I
0]
IS el Giigsalle JES A el oegladlbl n Ada

O gt da Cao glo yaulde (1aSilas —Y 4la gad
a}ﬁk{)lb&mg&jw%g‘&ﬂjmwﬁ ojjfl{)l;@mg_,w©‘gﬁu.:wlw,d o}ﬁl._vﬂh@m@}bﬁ@ ‘&QJJJ:S@}};Q)\D@MQJW%

eSS S


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

(P o lash) YV 6,90\ F s m|3w.olx|wf&3qgé@ A\n'At

sl 2o S o33 #8 53 id TLRS (sl sy ol
SRS wmse s Al GRIB NI S ses
IL-1B SLG sl JSE Jh15 okls o 353 o Jlsb p55ledlic|
J LYo V] syl 1, O A sl S8 4 IL-18
e s Slosed ole S &S cad el
ol B85 Jol e 51 S plaS 53 NLRP-3 o sl 5L
S s Sl U ol p\? by 55 o ¢L>_u‘luﬂ§\l?‘,s
Sl e ool 0L Il ol b o3t plandl a5
e IKKB O30l 520 2S5 b 51 o555 Sl jes
(oo b Ll sl sl s TLRs (gslaled als o
35t Sty cnl by [VV] 355 0 S 5 (SOlas 3L
1S o Jln sl o8 3 L NLRP-3 o 33Lslitl e 1 o5
Gladls el S ol sld 3 peames [TV
SRS b 3L Gl slatse s NLRP-3 osslesti
I¥T &S o sles ol s T K (s o 2

5 3 b 5l B Gl & el sld esls DL
S Jelse SRS 4 e G58 slaySL Ol i
Glacnss, =5kl dL-1B NLRP-3 op5ldlis) L3
ol Kos 5 b 5nS) St S (S 52555 ol
IYE] 558 n el oS oI

AU ol s el b a5 Ks solgnig LS5
et 3 el (LSS e 5 Shes 30 el o o3
23 2bodS s glse 55 Ses Lol OLES s abai
S YOl Ll el e g8 ol 4 e ey
sledl o 5l (S plodS e o A9 &S Sl ol
Sl gk 5l ibse ol NLRP-3 psilodlis
o sk Sl sen s g oded ol (gla(6, S 1
Siledls 515U Sl (SIS LS 4 s 05
o3l Ol Olid>s [Y1] 555 o 2w NLRP-3 www
5 S8 Bl e Sl i sl ls S Wl
LYVEYA] 3550 (b 3131 3 (bS5 Shas 550
Sl ped axis \Y Ls S SIS e daly ees o

Lohie b lapatyy ol bl o elind

Cow

S ol (ol aias 23 5l QLS S0l Good ol
sl o2 <3l 5o NLRP-3 Ol b J 25 65 8 4
il ol b el ol ke | 2l o,
OLKea 5 Mejias-Pefia (olid=s B L el G
OLKea s Wang 5 (Y1) 0lL,a 5 Mardare (Y+\V)
s Mardare alal, -l 55 OV Vv e VY) Gl gean (Y41
5 oelinal el aaa Ve sl OLi (Y0VT) O
i L3l 53 HNLRP-3 &~ slans Gl (sla o g 5o e slde
SWanNg weel pen 3 6503 G Lo [V ] sy RalS
L ool ol aan £ a8 Wsls Olas (Y4V) 0LKea
oS s 53 NLRP-3 o gildliy) [alS o lowye i
S 3 Lsls 0L (adaze Slidos [V] 3 8 e La 0
Sir 4 s V=3LalS 5 ASC NLRP-3 slas o,
S aman 5 el 4 ol 5 SIS 4 e
S Sdple szl 5 e el GlaplS mle #
e 2l R G b Sl Sl s uS
s B > S ise ] —PIBK-AKT (SIS
LUyl cplpbe DWW 508 0 w6 S 15 O f s
& Caslie 5 yose Ol NLRP-3 o 55Ladlisyl ot sandios

DAT Lsls 0Lz 1 o pend]
<obs sk ss NLRP-3 e gsledli) (g3ludld JS ) 5ba
Coly oS ssie IL-18 5 IL-IB spgr 4 e 3 g5
3 ebasl s Sple oYl 5 o el 4 Cuoslis
oK 5 Sl Eas S mal @il (W SSL
st S5 A Jlpe S ik 5l phie 0 2 S
OF Jbsay 5 gl Gl (gl 75 3900 0 e

DAT 555 0 LOK I 5 5,18
S S el s R S5l bl
~5klS 5 ASC (NLRP-3) s 55 NLRP-3 ¢ 5Leskiz|
Jsl o8 s Bl o al o 53 > BT cpl o 5550 ()
Pro IL-1B (NLRP-3 .3 I o 53ladhiyl (13l (515 pasiens
cblas NFKB Kl o3ludlad 3 b 51 Pro IL-18


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

ARA ocaa gl 9 0.9 3LeML 53 (33 pa £ 85 5B Suaslie 11500 5 9 il

posbil w5 4 aly g5l Gk Sl 3B
oS sl 5 el Gl i S Cor 5o NLRP-3
L b5l Rl by o Jaia [TE] 558 0 oLl sla
(i 3 el B 53 0l sk b Statcs L)
5 P Ll Bl s Bl e e 3651 el
& Jl= ol LTl s e NLRP-3 pgslodlinl (s3badlad
Sl e S elital Sl s ity 36 e
GLS se Sl s i 36 s eslie 5 oS 5
RICT N JUUR{PURCIP R

03,5 03 el 4 uglie oS ol QLIS Sl G s
Solaime ssba eslie 5 elital (oS5 Dl ed gl
el s Slaes S L Gmes D3 RAl
ol bl s bl ) gl e sl oy el
Gl eS8 53 el @ Zaslie Oljs Ol
Loadaly 3 oy Soml eslie 5 (oS5 p el & Cos
6oL Sl sl 4 Conslio L elizad Sl s 50
4 Coglie als s g5l 5555 cled 4 Llesls LA
O 5 Le dasly cmen ool IS sl
s oaia gl A b glsa Siys Lsls ol (Y1)
P2 LeSr S sen fhe pdel 4 Ceslie S
e s [] das e als O35 alsl glyls 5 Sl O
LYs 51 S GLUTA (gl el 3lis b 3 Shae 3 50 e
Shcad gelamal Sl e 31 s Gl sdl 4 Caglis Jals
s AMPK  giludles 5 b 51 elanal ol s 5 b
s Ll o AKUPKB 5 PI3-Kinase .l il 58l
SRS Dl i 53 3 el 4 Sl 113
IIVT el 03Y a3 5l g 052 S8 s g
oA Sats Sl alial Dl a3 el b e
gl 4 LSk (g d STy G cde a5 Al e
B S Sl Al e 0 SIS e
Slusad plsil St 05 SIS e s o WS

oS S Slesely SRl Gl ASole oS s el

I Leetal

LYol s e Sbye Il (plnly 5 (50 s
LA (6, S el syl se ol Sl G 3 Jl= ol

s Comse ool o sl ol o 4ol ol o
IL-1B 5 sl 3l saalsl s 5 NLRP-3 ¢ 55bslisy] (5L
Lacol o [YA] g o o o) 0 Sl L1 ulg s
AKTIPKB LS 555 oo Oamadlsinds 3 b 5l
4 e el Sl Nsd e G sl a4 gl Sl 4 e
i a4 S8 Glasdias JUisl olrals 53 st
Sliies [N Wsd e S8 Sl als 5 b
Sl men 5 mske Gl el Lol Ol
LOY] das o S B Sl Oae 5 1) gl o
oS s ke msh O S Sk s
Clled JLsay sl o glai S 5 p LS 1 O gl
el 0 53 a aSl e 5 LBk e 1A 2505
Wl gladsl o plaadly o glas LS 4 zie (feslie
Ssbe IV B4 Comd e sbamls S olkd
Sl el e a8 sl 0L (Yo V) 0L 5 Kawanishi
DS el slay 86 eslie Dby ol op 5 alind
Oly ials &S col ot (3158 aaily faen L5 [P dizees
b Jhals Jdsa Wl e A5 Sl ped S A IL-1B
d el LDV ] b e ipd 5 Wil Sl (g5l
CHEUUC R i NICS P RGN [ (R
D38 gy s 4 NLRP-3 o g5ladisl 50 22555
Ol 5o eslie Slo el &S S Lasiie K3 G b
Gl opl S sl ialS b e, s 1, NLRP-3
OLes 5 Mejias-Pefia i b L el G
Ols ials 4 _meglie Oly o azin A Lsls OLis 45 (Y+1Y)
4 Vbl S opmes 5 NLRP-3 65ledliy]
52 6803 Gt 3 IV ] el pen 13 8 i V- 5LlS
aan Vo Lol 0L (Y010) O, Kan 5 RiNGSEIS aus e
el Oly ol 4 e eglie 5 palind Dl yed
IT¥] 4 Bl sla o se s NLRP-3

A3 S5 3 s 5l ealizad G Sl el
AT o o> 4 NLRP-3 p 53Dl adas (slalS 5L S


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

(P o lash) YV 6,90\ F s m|3w.olx|wf&3qgé@ YY¥

(TAY) (555 5 kbt s 5 pms ool b [EY] S o e
03 Gl pme als zeglie by a3 atia A Lol Ol &S
LS (o 3wl o il @ Caslie (ala 5 el e
o3 5 0L Go3s Suled L3 s ome Sl ks el S
OLer 5 psls ole G 5 [E7] 255 0 00 o
Coslie 5l meslie s aia A WLsls LIS (V1A
Fol G gl Lol Gl Ol 5 sl
B glite gla gy e conl Shew &S .l el
bl b el (Sae sylse S s o AL el aB S
35 o Solal Olsme 5 i cop i 31 s s g1 o slize
[E6] asb LS 3 ol & Sl ol

23 asle 5 (S5l oS 5 Dl el e e e ol o
23 g ekl SIS sl Ol SO o sl Sl G
LT 51l ek O 55508 Ol 53 jedd e s
sprs Hsa) @S 5SS b cow 0 a8 s
SSen 45 LS 015 e oplple ol (GLLind SIS 0 3
ol G gy Olo el a0l e 5 dd
e el ol 5 35,58 T B s Sl ks sl el
S R e &S a3 G L3 Dl A
e laasl Do b L (sl ) sl 4 sl
adl .l 035 B ) sl 4 G glie js jlalae a5 (6l
sl ey ol 5n (g ks Ol L3l 55l 5e
LS i Ol el (e S3ln SR50s el
ol el e (gSlaa on el edle ey als
5 3sir LOL 5 JspdS b pedS 65 o sk
Sl il s GlBl L HDL s o
Sl San ol 52 (S5l et Sl U e S sile
= Sl S Al il Jlisa 1) AS ey (S35
Sl Sl e D) @ aslie i JlalS L Ll
e DAL L pslde D3 S o pd asia se
S Sl Glosill gilAenST o S e S sl (g el
W5 Sl s (Sdpbe as il Glagal,
NS o, b oS5 Sl el b dlasl 4 [£0] 45

4 e Faslle o linad op el g8 3 sblpe

05558 s il GLUTA il oo sesl sla
Ok SLnlBl s gl Sl GlSsKe s ke
aalas 0% 5SS ol SR bl oo gl
2 lae LS s alae GG e SRl e
[YA] S 508 csls 5 il 53l g

Spls Syl Sl gulizad 255 K> bl
ot @ b S el 5 dlsu e e ) Ok
Gl S Sl o e S osba 5 Al
33560 Gm 3L 0N e e o elinal el
[Fa] Kooy o 25 ) &:JJMJHJ.QAJULA)_}SJKHJ{EA
Sl MRNA Ol falS @ e olinad (p a3 comoman
L LE] ssde oSl 02 LS SIS 5 il Ay
ol G gl b il DLiied Sl 2sms ol
0553 3l gy sl 4 Caaslie o35 pds &S 55k
L3 S edalie |y 3555 Sl e

Ao Slser b e ol i sl
«S (Y+)Y) Nikseresht G- asl L od el 4 Coglie
ook ol GOl s G e geslie el sl 0L
L S sl Gl SRAS s (ls s 5 alia
53 (O¥AY) OLKas 5 o eomen [8)] Sl pean
xe osba dsdl 4 Cwglie yastls Wl OLAS id
gl S s Cil Al seglie Ol S 05,5 43 &l
¥ 55 00 S0 ois I 28 05,8 > jastla

Slagn s »odle S 55 Ol Ol e daly ol Lo
5 SH Jood st e 5 Faslie lagn pad (alind
= a S sk s osd e O S sl 4 el
SIS e s o b AUl gl gosy S Sl
et ) o 03ls S e s L Ok S
oals 5y cd (Sae 5 BMIE 5 035 O o Ao
wils 25 ol Gdss o b gagesl o sl 4 oslis
S5 skl pep Gl g Olas il
il 35 sspe el 4 Caslie b 0T LU 5 o
e s 5 ey il Gl seslas Sl el
L oD J 28 5 o il il ol 515 252


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

Vo ocaa gl 9 0.9 3LeML 53 (33 pa £ 85 5B Suaslie 11500 5 9 il

SHlagne Dl (G ad Pyt A patie e
G ol e 13 DL s Jl ol b 3515 5 s
O bl 3l g pin b paslie 5 (S5 e o
Ll S5 s sl (S3lsn (ol Gh) 4w o Sl eslin
S LS ey b e (o)le el L Olabl

BSyd g do s i 65l Sl el slesliad J>-

6 s s

IO IR VES ) (,.;b- SSSs sl JJL?- OB (){‘
s plil g Ol Al Sl ST WSl s oS

Syt g S5

1. Wang Y, Xu Y, Sheng H, Ni X, Lu J. Exercise
amelioration of depression-like behavior in OVX
mice is associated with suppression of NLRP3
inflammasome  activation in  hippocampus.
Behavioural brain research 2016; 307:18-24.

2. Donath MY, Shoelson SE. Type 2 diabetes as an
inflammatory disease. Nature Reviews
Immunology 2011; 11:98-107.

3. Goossens GH, Blaak EE, Theunissen R,
Duijvestijn AM, Clément K, Tervaert J-WC, et al.
Expression of NLRP3 inflammasome and T cell
population markers in adipose tissue are associated
with insulin resistance and impaired glucose
metabolism in humans. Molecular immunology
2012; 50:142-9.

4. Melo LC, Dativo-Medeiros J, Menezes-Silva CE,
Barbosa FT, Sousa-Rodrigues CFd, Rabelo LA.
Physical exercise on inflammatory markers in type
2 diabetes patients: a systematic review of
randomized controlled trials. Oxidative Medicine
And Cellular Longevity 2017; 2017:8523728.

5. Ouchi N, Parker JL, Lugus JJ, Walsh K.
Adipokines in inflammation and metabolic
disease. Nature Reviews Immunology.11:85-97.

6. Shaw JE, Sicree RA, Zimmet PZ. (2010). Global
estimates of the prevalence of diabetes for 2010
and 2030. Diabetes Research and Clinical
Practice 2011; 87:4-14.

7. Davis BK, Wen H, Ting JP-Y. The inflammasome
NLRs in immunity, inflammation, and associated

03 ol Sl b, Gl eslie 5 elal O S
U,I,ALS L Sl S“"‘ uw\ﬁ u,:\ EREEY JJV\TM JJL?- “M: 5

.W\FB@J&U%J)WJ\UQ)JQAJL;JA

S S 4
s s oaS sl ol sl G @Lﬂ W g
3 el s 2 S5 s Reslas (GOl e
s s, aliml e il s el 4 Cueslie
Lguuﬁmjmﬁﬁ;l}&ﬁﬁua:’biwﬁ;d)bj\ .;);J.:j‘lj
OLi &S 5ls s ol pme sl J S 05 S L el
Ceaglie 5 e LGl S e SR A A Sekiad

AEY

diseases. Annual review of immunology 2011;
29:707-35.

8. De Nardo D, Latz E. NLRP3 inflammasomes link
inflammation and metabolic disease. Trends in
immunology 2011; 32:373-9.

9. Dixit VD. NIrp3 inflammasome activation in type
2 diabetes: is it clinically relevant? Diabetes 2013;
62:22-4.

10. Mardare C, Kriger K, Liebisch G, Seimetz M,
Couturier A, Ringseis R, et al. Endurance and
resistance training affect high fat diet-induced
increase of ceramides, inflammasome expression,
and systemic inflammation in mice. Journal of
diabetes research 2016; 2016:4536470.

11. Mejias-Pefia Y, Estébanez B, Rodriguez-Miguelez
P, Fernandez-Gonzalo R, Almar M, de Paz JA, et
al. Impact of resistance training on the autophagy-
inflammation-apoptosis  crosstalk in  elderly
subjects. Aging (Albany NY) 2017; 9(2):408.

12. Kazemi, AR. The effect of intense interval training
on plasma insulin and glucose levels and MCP-1
in subcutaneous and visceral adipose tissue of
male rats. Razi Journal of Medical Sciences 2016;
23(152): 29-37 (in Persian).

13. Simpson KA, Singh MAF. Effects of exercise on
adiponectin: a systematic review. Obesity
2008;16(2):241-56.

14. Samadi A, Gaini AA, Rawasi AA, Khalesi M. The
effect of increasing resistance training on muscle
mass and oxidative-antioxidant indices in muscle


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

15.

16.

17.

(P o lash) YV 6,90\ F s mn3w.olx|wfm3cggé@ \n'dg

tissue of diabetic rats. Sports Life Sciences 2017, 9
(3): 301-314 (persian).

Keshavarz M, Qarakhanlu R, Movahedin M,
Bagersad L, Dakhili AB, Khazeni A. The effect of
endurance training on CDK gene expression in the
spinal cord of male Wistar rats with diabetic
neuropathy. Iranian Journal of Diabetes and
Metabolism 2014; 13(4): 287-296.

Freigang S, Ampenberger F, Weiss A, Kanneganti
T-D, Iwakura Y, Hersberger M, et al. Fatty acid-
induced  mitochondrial ~ uncoupling elicits
inflammasomeindependent IL-1 [alpha] and sterile
vascular inflammation in atherosclerosis. Nature
immunology 2013; 14(10):1045-53.

Stienstra R, van Diepen JA, Tack CJ, Zaki MH,
van de Veerdonk FL, Perera D, et al
Inflammasome is a central player in the induction
of obesity and insulin resistance. Proceedings of
the National Academy of Sciences 2011,
108:15324-9.

T R Py U N s R Py S S JU S PV IS W

it e gl Gl s el (S
s Db el S, Ol s lind
Sy pdal 5SS e e (Gl
woldad s pewsign ol boodd by 5 ol =
YoV AWV VAN (s cled sl 5 e

19.

20.

21.

22.

23.

24.

Grant RW, Dixit VD. Mechanisms of disease:
inflammasome activation and the development of
type 2 diabetes. Frontiers in immunology 2013;
4:50.

He Y, Franchi L, Nafiez G. TLR agonists stimulate
NIrp3-dependent IL-1B production independently
of the purinergic P2X7 receptor in dendritic cells
and in vivo. The Journal of Immunology 2013;
190(1):334-9.

Snodgrass RG, Huang S, Choi I-W, Rutledge JC,
Hwang DH. Inflammasome-mediated secretion of
IL-18 in human monocytes through TLR2
activation; modulation by dietary fatty acids. The
Journal of Immunology 2013; 191(8):4337-47.

22- Oliveira AG, Carvalho BM, Tobar N, Ropelle
ER, Pauli JR, Bagarolli RA, et al. Physical
exercise reduces circulating lipopolysaccharide
and TLR4 activation and improves insulin
signaling in tissues of DIO rats. Diabetes 2011;
60(3):784-96.

Ringseis R, Eder K, Mooren FC, Kriger K.
Metabolic signals and innate immune activation in
obesity and exercise. Exercise immunology review,
2015;21:58-68.

Hong J, Kim K, Kim J-H, Park Y. The Role of
Endoplasmic Reticulum Stress in Cardiovascular
Disease and Exercise. International Journal of
Vascular Medicine 2017; 2017: 2049217.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Brinkmann C, Przyklenk A, Metten A, Schiffer T,
Bloch W, Brixius K, et al. Influence of endurance
training on skeletal muscle mitophagy regulatory
proteins in type 2 diabetic men. Endocrine
Research 2017; 42(4):325-330.

Kim M-J, Yoon J-H, Ryu J-H. Mitophagy: a
balance regulator of NLRP3 inflammasome
activation. BMB reports 2016; 49(10):529.

Little JP, Gillen JB, Percival ME, Safdar A,
Tarnopolsky MA, Punthakee Z, et al. Low-volume
high-intensity interval training reduces
hyperglycemia and increases muscle mitochondrial
capacity in patients with type 2 diabetes. Journal
of applied physiology 2011; 111(6):1554-60.
Phielix E, Meex R, Moonen-Kornips E, Hesselink
M, Schrauwen P. Exercise training increases
mitochondrial content and ex vivo mitochondrial
function similarly in patients with type 2 diabetes
and in control individuals. Diabetologia 2010;
53(8):1714-21.

Vandanmagsar B, Youm Y-H, Ravussin A,
Galgani JE, Stadler K, Mynatt RL, et al. The
NLRP3 inflammasome instigates obesity-induced
inflammation and insulin resistance. Nature
medicine 2011; 17:179-88.

Dube J, Amati F, Toledo F, Stefanovic-Racic M,
Rossi A, Coen P, et al. Effects of weight loss and
exercise on insulin resistance, and intramyocellular
triacylglycerol, diacylglycerol and ceramide.
Diabetologia 2011; 54(5):1147-56.

Taniguchi CM, Emanuelli B, Kahn CR. Critical
nodes in signaling pathways: insights into insulin
action. Nature reviews Molecular cell biology
2006; 7(2):85-96.

Btachnio-Zabielska A, Zabielski P, Baranowski M,
Gorski J. Aerobic training in rats increases skeletal
muscle sphingomyelinase and serine
palmitoyltransferase activity, while decreasing
ceramidase activity. Lipids 2011; 46(3):229-38.
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-dietinduced obese mice. Exercise immunology
review 2010; 16:105-18

Chen R-J, Lee Y-H, Yeh Y-L, Wang Y-J, Wang Jr
B. The Roles of Autophagy and the Inflammasome
during Environmental Stress-Triggered Skin
Inflammation. International journal of molecular
sciences 2016; 17(12):2063.

Xia S, Zhang X, Zheng S, Khanabdali R, Kalionis
B, Wu J, et al. An update on inflamm-aging:
mechanisms, prevention, and treatment. Journal of
immunology research 2016; 2016:8426874.

Le S, Lijuan Mao, Dajiang Lu c, Yifan Yang, Xiao
Tan d, Petri Wiklund d, Sulin Cheng. Effect of
aerobic exercise on insulin resistance and central
adiposity disappeared after the discontinuation of


https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

Yvy

37.

38.

ecao gl 5 .9 3N g3 (3,5 .95 B Sl (500 5 S i

intervention in overweight women. Journal of
Sport and Health Science 2016; 166-170.
Hosseini-Kakhk SAR, Attarnejad Z, Haghighi AH.
A comparison of the effects of two aquatic
exercise sessions with different durationon
adiponectinand insulinresistance in women with
type 2 diabetes. J Sabzevar Univ Med Sci 2014;
20(4): 563-72.

Hamedinia M, Haghighi A. Effects of aerobic
exercise on insulin resistance and adiponectin
levels in obese men with relatively. J of Olympics
2005; 4:41-49

aea A J:.}'U \JA) ‘J:‘ “"")ﬂ gL;LGJJa: ‘L’lﬂ)) tf:lﬁ Y4

g Seglie Garli el msla o aglie el

40.

41.

Yavari A, Naja poor F, Aliasgarzadeh A, Niafar
M, Mobasseri M. Effect of aerobic exercise,
resistance training or combined training on
glycemic control and cardiovascular risk factors in
patient’s type 2 biabetes. biol. sport 2012,
29(2):135-143

Nikseresht M, Rajabi H, Nikseresht A. The effects
of nonlinear resistance and aerobic interval
training on serum levels of apelin and insulin

42,

resistance in middle-aged obese men. Tehran Univ
Med J. 2015; 73(5): 375-83. [Persian]

Arora E, Shenoy S, Sandhu JS. Effects of
resistance training on metabolic profile of adults

with type 2 diabetes. Indian J Med Res 2009;

129(5):515-9.

2o s atas A S LS, o b
GBlr Ol s s sl 4 Caglie et ls gl
ity ot 5 K psle oS5 ale ales
20-08 (V)Y ATAY Ultes Lo o

oS OB 5 (el oy ¢ Blowal tacl (o s uls
T g eslie (et 050 SO edese
s by bdag 0 V0SB il dny e
s Sas s e Bl Ol pe 53 sl e lie
Yo\ e avan i cdles

RAN

B2

45. Fenkci S, Sarsan A, Rota S, Ardic F. Effects of
resistance or aerobic exercises on metabolic
parameters in obese women who are not on a diet

Advances in Therapy 2006; 23(3):404-13.


http://www.ncbi.nlm.nih.gov/pubmed?term=Fenkci%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16912022
http://www.ncbi.nlm.nih.gov/pubmed?term=Sarsan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16912022
http://www.ncbi.nlm.nih.gov/pubmed?term=Rota%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16912022
http://www.ncbi.nlm.nih.gov/pubmed?term=Ardic%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16912022
https://ijdld.tums.ac.ir/article-1-6090-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-13 ]

Iranian Journal of Diabetes and Metabolism; Vol. 21, No 6, 2022 378

Comparison the Effect of Exercise Types of Endurance, Resistance and Combine Training on
NLRP-3 and Insulin Resistance in Visceral Adipose Tissue of Type 2 Diabetic Rats
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ABSTRACT

Background: Diabetes is the most common glandular disease in the world. The aim of this study was to
compare the effect of three types of endurance, resistance and combination training on inflammation and
insulin resistance in visceral adipose tissue of type 2 diabetic rats.

Methods: For this purpose, among eight-week-old male Wistar rats, 48 rats were selected and randomly
divided into 6 groups (diabetic endurance training, diabetic resistance training, diabetic combination training,
healthy combined training, healthy control and diabetic control). The rats became diabetic by injecting 95 mg
of nicotinamide and after 15 minutes of STZ injection at the rate of 55 mg/kg body weight. 4 days after
injection, rats with serum glucose above 300 mg/dL were considered diabetic. Then, the endurance training
group trained for 6 weeks, 3 sessions per week with moderate intensity (50-60% of maximum oxygen
consumption). The initial load to start resistance training was 50% of the rat's body weight. Each session
added 15% of body weight to the weights. The combined exercise group also performed resistance and
endurance exercises in a row. 48 hours after the last session, the rats were anesthetized and visceral adipose
tissue was removed to examine the variables.

Results: The results showed that there was a significant difference between the effect of six weeks of
endurance, resistance and combined exercise on inflammation and insulin resistance in the visceral adipose
tissue of male diabetic mice.

Conclusion: The results confirm the effect of three training methods on the mechanisms involved in
diabetes.
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