[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

VYY=IFY (Y o,Llach) YF 0,90 V¥ ¥ puS g ala ya .0l g3l auusd galie g Caslaa alas

e 55 s
4 Cunoglio 9 — oo o (¥ — LouaiS 53 (o0 g T 3 (S0 glin § (5319 (39 505 A 05
99 £ <alid 4 Wao (419 30 33 (ol guud!

' S s games WS (gl sdlie 0L Ll

sl S>

- e

5 Y= oemSl Wil algdlis gla U o 53 ks o se o) Glasolon ploe Ailen 55 £ 50 cp nd ol (Sole tandta
TSy e s ain 5 S3ln e sk VT e Sl sy Ge ke Vol S e At
2353 g el o Ut Olsje 5o el 4 Cuaglie )=l S

o5 S aw a golal Gy a s bl e £ BYO s kals s o ¢ Cubs 4 U 30 YA ¢ o aiaa dnlllae ol 5o ila gy
b seslie 5 aiis <8 0L ,s Ao s VO 500 s b (g3lsn 055 o e Bl Ll s J 28 5 eslie 1 03 (S515m (03
‘fﬂcjbd»mzﬂsj\w}_;ﬁ..xigjf\ﬁ\mﬁw}.iw)mh P i SO S da s VO B 00 ol
A dloes 50 sl 4 Caaglie e ls (6 SeslllN = e S-S

JS oy S L anslie jo Y= Sz o e cb.w (P=+/12) zaslie 5 (P= +/2YA) (55lsa op el 05,5 53,8 Lo tbaaddl
gl aslie 5 ) — e S e sl e (P2 VYY) LS ey G5 058 55 o Ll sl (golslae ol
S 05,8 a5 s (P= 2/2Y\ 5 P= o/0YV 5 50) eglan 5 (P= v/0be 5 P= o/0YY 5 50) (g3lsm o el ooy S
(P= 27108 5P= /YO (L pa) Sl sy Sale o el slaes S 4 S 0l DL | (golslias ialS

© Cslie 5 oLl gla KL 5 5 olie BT (gl zoslie 5 (3lsm o e g5 95 A4S B Ol tash ol i s S 4
s 53 ¢ 5 il 4 Unes Ology (5

Olzl cplhl ¢ gallud 15T o8ty Uyl Aty ¢ 35 (855508 03,8 )

_).\LA.\ :'/\f.YYYYVOY-\ usl: ‘ZEV M 5JM ‘Lf‘i':)JJ (5:)\9“\93‘&5 AJ; “:u;:‘ ._\A‘J U.ALL...:‘ J“)T AK;J.&‘J :M‘J J‘J.L: “aui‘ ‘f;w
htaheriedu@gmail.com : <o s KN cacsy - AEYYYYYS

VEOY/ 8700 1yl fea VELY/ A/ sl Caal 53 y0 G, VECY 00T bl o g


https://ijdld.tums.ac.ir/article-1-6286-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

o A g T g3 (e glie 5 (5319 (el dSha V¢ Sl lsa0 9 (SUS (5 palls Wy

Oliea Sl (Ses s opl Lase O 5 S
LTS Joe d sl 4 Cslie siS o A

Solew Jliss a8 ol el sls Slis Sos 51 V= e S
ComgedlS i Bws 0Sn ol Abe ORIl cabs
S B g St b 5 eas 15 L
S Sbshos S SWI S onSa s ) DNV Al
Jlee b &S el BMP2/4) Ol sl 35 5 oS50l 65 S
B3 e BMP-4) £ -0l SS58se 05
o dbe oo bas e JUt s sl sbadsle il
Ul D3 Vminhe S man 2530 Sl -k 65
L8] 5,1 ot o sndl a4 Coslin 55,0 5 o sl (63 Shas
O wlisoben BT & am s L= e S Sl spnl
a Coglie s Sl S Slys Bua K Olgea Ll
3,8 3 a5 5,50 OT L s e Ul 5 oyl

e Olpl SSOlgea o ped S culbaok
e el el alils cals Ol gl sl e
sl a4 Coglan Al 53 O A3 J xS eslle L5555
3 50ks 5 0l S 5 pllas oE (ol b b s
O gl g Gl (631 el [VY] 55l 28 JUS 5l
b 0p S o aslie lags pad 5 e SRl
Lisu o 3 GLUT-4 0L 5 e 8355 il ol
5525 Sl S s 1 2 A s sl b DY)
el ol atll S Cubs (ol

L ool o ol Cly\ S Wlesls QLG iy sd fas
SHE AN = ke S 5 PTXE oo - ghans 2 155 o ol
CAs b elinl el azin A oS Sl sl 518 il
53 gl Il Camse ity LB 0L, Ao VO L 00
b M o AS 4 We Ol PTX3 55 S
S5 e axia VUNY 51101 Jlises o b 5l [VE]
Uz Ol ke PTX3 Clad 03 Gobblae uas e slie — (55l 4a
VodeS Ssn serat s AZ eks TZDM
ol e 555 lags sl i i Sl
VYU a3l e e 0l 5 3,108 s e el
DAl UL 5 lgte ol ol b maglie o e (slasia
53 DIV s asls 0L Gl Oy 53 V= ke S b
s e VY e V= ke 5 sl (LA S0 s

PR VP

oedS e (T2DM) 53 6550 0y e Solis (Solony nasiels
el O s Ol U ol 4 Caglie 51 3G
55, 8hes JUel el 50 T2DM 5l 50 oS o
Gl sl daglS dagia Wil godaze GO, Lal
CeiS G L Sl D S e S S,
S il gl 5 035 olen sdss s S e 5 S5
Osedea £00 350 YOV Lo 3 S (Solaws ol ool 38
Il U oS ol ol 653 cpmasiss 5 esls 15 30 cou | i
Voo SEIYT Sl dalet ilsil 8 Ogke Ver w4 Yego
03 obs a4 Une Olbey Olys sl sl iy Jlo
b S b asie OF 5l e s 38 L3 e
sl o3 e s B osbe OF sl @ (K55
3,0 3550 53 03 S Dlalllan ploil o il pl
sl aslie &S S Cualy cpl 4 e s sl
b Sl el T2DM w6 Wes Ollews 53 S i Siis
S eoplply 5 203 1 sl 4 Canglin 35 Joile

I¥] Cd T2DM Oleys 5 (5, K sl
23 e carpe ol bl ple Ozes T2DM
5 (PTX3) Y= Sl sl pledlas slajastls Ols
3php V=i 85 -C S Sty 05 e Sl ol 2y
DU sl 4 Canla eS|z 63l gl 51 sy [0] PTX3
Sl S8 5 [0] W3 sl A e 85 Olgies
MRNA PTX3 0ly [1] 5,05 3lr 4 aresls Sl 55 age
R Ipi C ISR U BT WET2 V] PR PL S VNG A
P s e 8 Ol )y AS (gl 5 5 oL
o Bl L Olsea PTXS sy V] das e &)
Sl S AT S o Jos B, B olew 5 Sl (Sl
s G ISl 5T b iy L PTX3 5508 o5 ol ol
Gos A 5T slaess e el 5 dadls Sl il
Lo bole cpl Col o Lasiii jsbiren [A] Sl ol jan
g S BU Ok Sl osls BLII 5 culs sole
oS O b e jsba ASLH Al s (GLUT-4)
53 PTX3 mlawr (2alS 5l dal gl ol 035 ol son PTX3
455 T2DM 5 byt 5o ot &y Wi Bl 513


https://ijdld.tums.ac.ir/article-1-6286-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

YO (Y oLad) YF 0,80 VP o ¥ 13 g alaja ol yal pcud alie g cualss adane

VSl e St Jels s Ol S sl cpomen 5
g o (o sl B rme gy el laasl 53 A
5 o b g Sl a8l e sl
s Sy ) als Lol (sode 3]
don o anddSele N b (s sl o255 2l Sl
5553 p S e 000 550 Ly e pite o B g5 Ln e

i3S G pan GHE sdey Lol en 5 o S

2 S

Voo azie Ve Sdean meglie 5 (S5l op el S 2
A3 S Y 5 ) alis el ads s auds

ko e O S5 Gy sl OLss el (g31sm e
o3 VO B 00 ok L aids YO B Y0 auds a5 azin 5o
53 0453 i3 YO Ll cpl [VO] 55wl LB 0L,
rﬁjdj\hguc\_:.&.ap«;c_.lﬁguobywﬁoo KIRW
Loy VO s L ards Yo @)pauww\p«sm@ﬁ
ey @23 g o slaatan s iy IS 0L LS
YL ) S A Gl el eslie o e
IR R P SN (SCIV PR BYCHI-UIES s SO
Sap 0ddady =V Al bl T e L sl
Jslazde 53 a8 55 (o 5 b Cmdipsln —A 5 L ey
VY () Cos ¥ s (ARM) ain SISO K Ao ys 00 L
R R A S L ERTSIN
a3l il eyl Doty el ok |l S
e dis o HLSSAL 5 cos Y 0 IRM U 55 VO o

Dol a,

SIS Sl O s i el Slenls e Seslie
¢85 A orie Sl o Ol il DA] Lo 50
SPTX3 255 55 sk o (Leslie 5 g5l J20) (p el
Gun ool 3 el ol deslis 5 sy V- ke S
ool 5 G3lgr on s aie Vel Alie Sl e
A (PTXS) s sl Sl e
Uz Ol sn 3 G gl & Canslie yaxls 5 (e 3)

5 T2DM

L S,
—055ltem b L s g Sl sl dalas
Rl Sl J 38 05 S S s o 058 53 53 Ogesl g
Aty el 5T oKls Jrasn o3 GUS| dxaS 55 Liash
sd— J 6 IRJAU.ILAM.REC.1402.013 b L ol
5 T2DM s Uiee il je ol i s (golel dasl ol
e uls S e 3 elis s shls 5 (Jlw b0 B YO e il
Jasl s Al 5l 31 s 513 V60T Il Il ole 4 s pl|
AS Clbyls 8 YA A e asiGss Siiy ki gl
i (Laasie o is Ll 1 T2DM) 35,5 slalas
s 03,8 dw 55 Salal O pons (Al |y iash
(N=2) J,=8 5 (N=V2) zeslias o ol (N=) ) (55l
o Aals 00 i (Gl a5 Sobes LA 455
VoSl eSSl e ol s Ul ale Jla B0 B YO
Pl 53 e S e YO BTN o gk 0 3 Jle
YOO o G 5 ales () 2 dpe Jee VI 220)
plaie (505 el Al (AL 5 e e e S kS
(azin 55 LA b b 5555 ol cole S5l 2)

398 (et delh s slayaitio -\ Jgua

-\ V-A o-1 v-¢ \-Y laazan
Vo Ve 10 e 00 (HRMax) <o
Yo Yo Y Y Yo (4235) oo



https://ijdld.tums.ac.ir/article-1-6286-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

oy el g3 (o glio 9 (53198 (pyad 4B N+ SN i LS00 g LIS (5 ol \Y7

o9l (1 pai Aol y1 sla pdie —Y Jgua

-\ V-A 0-1 Y-¢ \-¥ Laia
Vo Ve 1o i3 0o (%1RM) wus
Y Y Y Y (Cw) Ca g
A Ve Ve VY VY (slaws) L1 S5
4. q. 4 9. q. (458) Ol o o ol il
VY VY VY VY VY (45) by ol ol

5 s g S e 0 Gl L 0Ll el 055
Lo Diaplus o5, 5 oS 3l eslacal L il o) o)
At g Sl sl a s S ) il LS
Jpa b 51 esliinl U o sl s Coglin Lt ld

1 dls 5 o gt HOMACIR

HOMA-IR=
il gl (UU/ML)x LG S 08 (mmol/L)+ YY/0

bl Jow g,

Sl osliad b ot o8 b Ol st Sile olil  Laesls
s lmesls a3 g O3 ok 05 5 Sy =5 mls 0505
g e DS 5 e 2 L ills Kes
L b ss (ANOVA) Lubjls s 5l aesls o g4y 525
A blias Sso 0 przmen A olitad ) S (5,851
(sholas 1 solsliame s 3 5 amen T 05050 b
53 s S e Sl el S S8 kS 005
Sy S8 P</00 (g lslixe C.E.N

Laail

o 2o 03,5 w53 g sasl i S Sl S
OLES Laesls M}Aﬂfﬁ sl el eals OLES Y JJJ&- BE
e Sy S s 55 (gl il O)"’JTJ"'& o> ols
ca = Qlaﬂbﬁ BE .(P>'/0 ‘m) IN4RH S92 9 oj_)f v
5 sl 5 Gl el Slies S 5 O o Ao
JJLS o;ﬁﬂuw&ﬂﬁwﬂ o);)bBMl_}u.LaSbjf
Q‘J_:.A DL Lv\—ﬁ}u-ﬁ (P<'/'°) &;Jli u,:.,alj (5)‘3[.»)44 ‘)}194.5
J_:.:JG a0 QLML; BE L;T.o)u.a u—l;“’j a)Jf BMI B Q.Lo 3)}3

P>0/00) Wil odus (g lslas

Laigel o3, 53 03 aped e 52 5l dns 5 S5
o3lal sliea adds Ve Steas 1) 038 3w 5 0 S Glacn e
e Lsls plonil CBLSL 5 Lol o el plsil gl 00
g 3 Gy Lagn oas oo plndl 5 o alS ) sl
Siagiy b Lo o8 e S8 el e

A esls s

PNPPRARIRY
) (Ko sl = 5l eslizad b ls Sase3l 0L 355 5 5
S 5§ S el S 4y sgeme (Ol bl Y Jke
) A3 e o (oSS @) O 835 e )L S
D Al l_ad'o_,_»j BMI) gaz 5355 4l (e
T s 3l eslizel b 0l o Ao s (5 186l
ssbean o S bl 15 c L Tanita- BCA18 Jus
plasil 5 8 SO Lo s ag Sl plas (533 sl i
sl slop e (S0l cgr o8 S
3 e 03 O g3l 5 03051 Shy M e 53 55 (5,805

sl AU Loyl 10 53 5 oo A B oAYY Celi 555

e el A 1wzl s s gasT 5 03T i 3 A
L osols G ame 5 080 S Sl planil 1 (5,805
3l e sl BA 55 Osa3l e 53 duled (lss 5 JeSa
LS b S S S A Sy i el e il
/40 Cpula L o ot Hangzhou  Eastbiopharm
oS SPTXB oo o (5,830l (sl A ke 28 5
Wuhan Uscn Business Co., Ltd., Wuhan, Hubei s, =
Sl e e SHL 0 ol U e oL
man s S ealiil ) = e S e e (5 2S5
ool &S ol oS Sl eslinad L kb S S ke


https://ijdld.tums.ac.ir/article-1-6286-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

\YY (Y oLad) YF 0,80 VP o ¥ 13 g alaja ol yal pcud alie g cualss adane

(CaSlset jlans Sl jasl) adilas 3 gy 9 Gl Lao 9 8 (e Sy sl il -1 Jgaa
4,b 45 ANOVA
el SIS S0k )
AN £ AL

Jds ool e (S5l s A P

4a/A £V WY EVA  Sgasl i
o/eYq VAN /oYY T (Kg) O by

AAEA AN EVE AN EVVE Gl e
YYNEY O OYVAENA O XYY EVA Osesl e
ARA /Y OA o/ege ' ) (kg/m?) BMI
YYAENA YV RN YN E VT (el e
YEANEYA O YVAEYY YA EYE el e
/2Y4 R\ VAR T A Ok (2

VEN R YN E LT Y AERYNT el e

(P<e/v0) J 28 o5 S L aslio ;5 sl 2alS*

DalS J xS 05 S 0 S P= 2 /oYY SP= 00 YV LS
S el Sley S a5 6l Ol | () lskas
(P= /M08 5 P= /AVe L ja) Sl s
Slaes,S 53 o sl 5SS sk Osbiges
DAL IS S L alie 5o eslie 5 S5l el

(P< +/40) 34 6l jan (5, I3k

Oga3l @B dedr e ead Wbl glaasl alul
954 534S sl Olis 5 S 6, Seslll L b s ANOVA
(P= /) zeslis 5 (P= +/0Y4) (gslsm p el 055
olsbae (215l S 05 S L alis 3 PTX3 o mlae
g (P= VY Al e Sl 05,5 35 o bl iiils
s Ses S gl 4 caslie 5 ) e S e

) aslie 5 (P o/vbr 5 P= /XY s i) il

(CSabasd jlaro 1 jad) aldlas 5 Guy 9 pliag Lo g S (biascdi gas sLa juiio -F Jgua

4 b 93 ANOVA
, e J xS X T P 5
ol Sl ey S S Ol S
YAV E /08 YooYk AV YEe ka0 Ol e
v/ YE /e /e 4 4 _Jw‘). (ng/mI)PTXS
\ZXSE VRN TR VAN RV S VI 2= -V VAR P (O

VAN E QY YEVY E Ve YEVAE N el i

VAYA V2T LRI

(ng/ml) V= e 5

Vav/e £ 4

YoV £ VA

YEOAE N /Y O3 s
VEAYEYN O OANYYVEYN ANAVEYY el i
/eY0 SAYY e i i = (uIU/mL) -y gl
VE/OAE YT VAo E E/8T N Y EVAT Ol
VIAY £ 04T VA0 E N YN E AL el i _
VAR /oYY VEER! _J‘M{ (mmOI/L) }f_,.\s
\ZZ 3= SEVAY A VIR - VA SO Vi A - SEVA'A R PO (o
VY £ /40 £/0Y £ /AL SN E AV el i
AN o/eNE o/ . . ,JM! g & o glin
EVY £ /AT VN E AT YOV E VYT Gl

(P<1/+0) J 7S 05 8 U avslin 55 lslins [2alS ¥ (P<4/00) 25 05,8 a5 S Slabins sl 531

S e ol s s 53 o Jl e —w

.Qu.f:l.).l:)e-} ) . . .
ERCSIEY e 4 Ve aS sls plad ol OB 85 slaasl

Voghe Sl 2alS PTX3 o Slalims 201530 L e slas
)J.k:».w\ G‘NTZDM MLL;AQ\JJA‘)JL};M‘M&;MJUJJ

Sl a3 3laze PTX3 o s selas (21380 51 o Lo asily
DEA T ] Sldlae s b bosiln 5 peslie


https://ijdld.tums.ac.ir/article-1-6286-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

oy el g3 (o glio 9 (53198 (pyad 4B N+ SN i LS00 g LIS (5 ol VWA

St Bl ol D s s S e Gb Ly s
ol ol ols LS ¢ Bk 51[VE] das o tals 1, Ol
e Stemes GLUTA o5, L PTX3 Lajise 5 &S
Sl Bl Sl Ehss el Sl am s b ossnl Sl
PTX3 il & Ll e ol 5l Ukl 35 S o GLUT4
1] debsily 3

23 Voghe S e e S8 agn ol s sl
2y Feslie 5 SOlsp e B 90 A S e RL O
e s Wl ST &S ola iass ssdes o
i OSUS STy Sl e wld e V- opke S
Sllas 51 S s DA OV] ol s slizad e lie
baop el aie VY Jlise Voo S ol a8
Bl O ;o UL 5 lawge Cad by ol (vsu:'“ﬁu"
Gl V= S o e el OUT VT s S 518
b A s Ll ol O ey b5 R
Ok o oo A bl s o 3L IV S
GRS 03 ol 5 SOl e g8 s e
Sl dhes 511, o b8 JialS Olg e ol
g Saeiai adlae 55 (pooman L5 gal C)la.a V= opahe S ralS
5 Slogly (i geslis el awa VY PA] 0K
ls 2l Bl Olsye 3 1 V=pke S s e Jlg
Lol o |l Wl (sl g3 g3l (555 o andlln 55 cnl 4z S
b gl ol ol Jol Jlass b plie mls
V=i S e 2 (315n Slagn sad il aies 3 oS sls 0L
PP KR TG RS WA fb'd‘ s by Olley 53 oksw
S oblhs s S5y S S dslie S lanllae
53 Voople S e (g5l sl el BT s 4 L
Aoled (g i e 5 sle 5 o sla S e

(eslie 5 Sl o ped ada Ve Sl G S Slagh o
Bl Ol 3 gl @ Caglis el plie ) sba
Solex 05 Sldlas mls L oasl cpl 8L ialS
CEe 1) sl 4 Caslis jasls eSS sl
T2DM o Une sl o sasl 55 eslie 5 s3lsn lan o5
53 les S S Yol (gile s s oot L [VE]
St Sl o Gl & Zaslie asls Gol Al
3L alS Lo s VYL 3 YEA (S s geslie 5 (g5l en

Ols jo 53 ezl ad atin A 6ol 5 e 3503 o penen
A5 Sl S PTXS mlav (513 JSU8 o A8 4 e
O35 slew 5 Cawir (el £ Ay e [VE]
iadlles 3 il s Cplie LUs alex s g3 g3
DBl Il la sl 53 ola op s wia A 5 S0
-8 (Sobl e s s L ol Lls,l s PTX3 o Jlsbs
cilae s AT 5 ol pen (B0 B 5 Shes 5 ok
et B (S p el (See Al ol b ol
OB S s Lclan oS 5 o e ele 5o b
sk e klie 53 V0] dls Jlisa 15 PTX3 mlaws lslias
o g 53 5 S VO TYT S Wil 5 s ala
O plie 53 Lles SO sdalie 35,5 alslle Jlise PTX3
Slagp e win N s 3 asile jol- agh b
Ols 0 PTX3 (oo o o 3 (505 (oslio —g5l5m (oS 5
s e b aadlle cpl 55 VO] Aald 5 g ser 2o
o ol b 0T @S Jlaml o oy wis N LS
wis VT (650 53 sbimes Anse el s
PTX3 (o o 03 6t (sl —55108 (oS5 (S
o3ls Ol Kos dasn 5o [T 5,50 slel bs Ols e
A Gl st s pydin 5 Subs 4 Wie Olbey 53 a5 A
IXYT 30 PTX3 oo o s (6,50 (315m (o o3 anin
3l PTX3 mhawe 2355 lagn sod OIS 51 e o
Cdles Gl e PTX3 Sl el ol slgiiy il
SV PG U1 S JUOFC O R FRCIU I GO 5 S
Sl S5l 5 sl 5leSt ke 5 SlSU U, 5
5 Pias ij L Jsa PTX3 v als of
Nakajima [Y¥] w2l 5 Suls 5T slaSW 53 jsmes 5
5l 36 PTX3 mha &5 s S SlS [YE] O
Giledls KL GlasSlyshe b cte by o e
Jsss Fshe 050 PTX3 e 5 ol Las o 35555
SR m R 4 el o Sl e el s
S w8 slety Wl b el cas 4wl
Sb o5 as UL PTX3 clle 51 age e s sy
ks )lsg’lw Olgeas o5l jsba a5 ol g3l 2555
et LS SeS Sk el S AU S 3
s e 3,550 L PTX3 oS ol ol esls OLES o sb


https://ijdld.tums.ac.ir/article-1-6286-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

\AR (Y oLad) YF 0,80 VP o ¥ 13 g alaja ol yal pcud alie g cualss adane

L Cuslie A s T wlie 3G LUs Sl el (S
fj};‘lf. DL k_)l.@;.” 45 &;».w‘ ol b.)\.) UL:.J lJ’.!,) ‘Ju.:ll.s L)'J-J.}M'J‘

& S doms

RS PN N SR R S P Foe NI
Sl KL 3 5 Ol s g sl slas S,
bl ol dmen mls Ohles U3 o sed] 4 e glis
3 xS e T2DM & Une 3131 oS 33 8 o slgdy
s 03 Al Baem B Sk Jalse 5
L3l e eslie 5 (5lsa

o Bl
53 J5l by 5 ) i3IS ahae aLOLY 31 43 S 5 dlie o
GlSen 3l alsipdy ol o) dly el ST ol
Ll b Gasn Gl o b S LS aes s

Sy S15,08

1. American Diabetes Association. Classification and
diagnosis of diabetes: Standards of medical care in
diabetes-2021. Diabetes Care. 2021; 44:S15-S33.

2. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha
Fernandes JD, Ohlrogge AW, Malanda B. IDF
Diabetes Atlas: Global estimates of diabetes
prevalence for 2017 and projections for 2045.
Diabetes Research and Clinical Practice. 2018;
138:271-281.

3. Lee-@degard S, Olsen T, Norheim F, Drevon CA,
Birkeland KI. Potential Mechanisms for How Long-
Term Physical Activity May Reduce Insulin
Resistance. Metabolites. 2022; 12(3):208.

4. Hedjazifar S, Shahidi RK, Hammarstedt A, Bonnet
L, Church C, Boucher J, et al. The novel adipokine
Gremlin 1 antagonizes insulin action and is

ssle 5 Gl Glagn e wie VBl Gl b s
IYE] sls Lials nbs sy 5o 1y odsedl 4 Cooslia
VO U v oud bosslen el ain VY plie jba
Aoy A B Gl b seslie 5 iy B 0L S Ao
35 sl & Cnslin lsline EalS o aniy ST S
Cplie [YO] Wi glusistpm ppdie 4 Wze 0L
St JUs 51l o sasl 035 Slew 5 05 sla S5 5
L GL& Lol o s (6ol ol wline @L:'s 4 gliws
sl 5 S3lsn Sla et axia [TVINY 5 [V A Jlisa

A5 edes by Olleny G el 4 sl 5o (6 e
L3l ol 51 (aslie 5 (S5len Glacn sad Ay oo SRie
O ks e dedl 4 Caglie S s sl
geos R sl s Sas G113 (53l pn slacn e
Sl OgeldenSt L1l 5 Jske 0555 L S
Lo feslie lagn o [YA] Sl 0l 03ls S o 1
Ole el 3 5 GLUTA Olsee s glhae 04,5 &l i
33U oS sl SIS Ll s S lagesg
sl 4 Cwglie Al Cow ol Slhas sy )5
0 w08 S e 3l b a8l Bl [YA] 258
S il 5l B G5 el 4 cglie ialS
St 038 lamsl O gl slaski S
sbokS gie 55em S S 5 B LS 08, 5 ShSs S
ENCSITCRN P S IR EI wadlles ol s Y Y] aGL

b

increased in type 2 diabetes and NAFLD/NASH.
Diabetes. 2020; 69(3):331-41.

5. Bottazzi B, Inforzato A, Messa M, Barbagallo M,
Magrini E, Garlanda C, Mantovani A. The
pentraxins PTX3 and SAP in innate immunity,
regulation of inflammation and tissue remodelling.
Journal of Hepatology. 2016; 64(6):1416-27.

6. Slusher AL, Shibata Y, Whitehurst M, Maharaj A,
Quiles JM, Huang CJ. Exercise reduced pentraxin 3
levels produced by endotoxin-stimulated human
peripheral blood mononuclear cells in obese
individuals. Experimental Biolology and Medicine.
2017; 242(12):1279-86.

7. Altmeyer A, Klampfer L, Goodman AR, Vilcek J.
Promoter structure and transcriptional activation of
the murine TSG-14 gene encoding a tumor necrosis
factor/interleukin-1-inducible  pentraxin  protein.


https://ijdld.tums.ac.ir/article-1-6286-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

o A g T g3 (e glie 5 (5319 (el dSha V¢ Sl lsa0 9 (SUS (5 palls K

Journal of Biological
270(43):25584-90.
Hamza RT, Elfaramawy AA, Mahmoud NH. Serum
pentraxin 3 fragment as a noninvasive marker of
nonalcoholic fatty liver disease in obese children and
adolescents. Hormone Research in Paediatrics.
2016; 86(1):11-20.

Norata GD, Marchesi P, Pulakazhi Venu VK,
Pasqualini F, Anselmo A, Moalli F, et al. Deficiency
of the long pentraxin 3 promotes vascular
inflammation and atherosclerosis. Circulation. 2009;
120(8):699-708.

Chu SH, Park J-H, Lee MK, Jekal Y, Ahn KY,
Chung JY, et al. The association between pentraxin
3 and insulin resistance in obese children at baseline
and after physical activity intervention. Clinica
Chimica Acta. 2012; 413(19):1430-7.

Gustafson B, Hammarstedt A, Hedjazifar S,
Hoffmann JM, Svensson PA, Grimsby J, et al.
BMP4 and BMP antagonists regulate human white
and beige adipogenesis. Diabetes. 2015; 64(5):1670-
81

Chemistry.  1995;

Gutch M, Kumar S, Razi SM, Gupta KK, Gupta A.
Assessment of insulin sensitivity/resistance. Indian
Journal of Endocrinology and Metabolism. 2015;
19:160-4.

Garca-Hermoso A, Saavedra JM, Escalante Y,
Sanchez-Lopez M, Martinez-Vizca V.
Endocrinology and adolescence: aerobic exercise
reduces insulin resistance markers in obese youth: a

meta-analysis of randomized controlled trials.
European Journal of Endocrinology. 2014,
171:R163-71.

Mahmoudi A, Siauhkouhian M, Iranparvar M, Anari
H, Seifi F. Plasma changes of chemerin and
pentraxin-3 following eight weeks of endurance
exercise in men with non-alcoholic fatty liver
disease. Journal of Ardabil University of Medical
Sciences. 2018; 17(4):476-86. (In Persian)

Haghgoo H, Choobineh S, Pournemati P. The effect
of 6 weeks of combined training on the resting
plasma level of pentraxin-3 and serum amyloid A in
men with type 2 diabetes. Journal of Sport and
Exercise Physiology. 2023;15(4):1-10. (In Persian)
Liu Y, Liu SX, Cai Y, Xie KL, Zhang WL, Zheng F.
Effects of combined aerobic and resistance training
on the glycolipid metabolism and inflammation
levels in type 2 diabetes mellitus. Journal of
Physical Therapy Science. 2015;27(7):2365-71
Karami M, Abbassi Daloii A, Saeidi A. The effect of
different intensity circuit resistance training on
gremlin-1, macrophage migration inhibitory factor
and some cardiovascular risk factors in obese men.
Journal of Sport and Exercise Physiology. 2022;
15(3): 1-10. (In Persian)

Saeidi A, Seifi-Ski-Shahr F, Soltani M, Daraei A,
Shirvani H, Laher I, et al. Resistance training,
gremlin 1 and macrophage migration inhibitory
factor in obese men: A randomised trial. Archives of
Physiology and Biochemistry. 2023; 129(3):640-
648.

Miyaki A, Maeda S, Choi Y, Akazawa N, Tanabe Y,
Ajisaka R. Habitual aerobic exercise increases
plasma pentraxin 3 levels in middle-aged and elderly

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

women. Applied  Physiology,
Metabolism. 2012; 37(5):907-11.
Hayashino Y, Jackson JL, Hirata T, Fukumori N,
Nakamura F, Fukuhara S, et al. Effects of exercise
on C-reactive protein, inflammatory cytokine and
adipokine in patients with type 2 diabetes: A meta-
analysis of randomized controlled trials.
Metabolism. 2014; 63(3):431-40.

Liu Y, Liu SX, Cai Y, Xie KL, Zhang WL, Zheng F.
Effects of combined aerobic and resistance training
on the glycolipid metabolism and inflammation
levels in type 2 diabetes mellitus. Journal of
Physical Therapy Science. 2015; 27(7):2365-71.
Madsen SM, Thorup AC, Bjerre M, Jeppesen PB.
Does 8 weeks of strenuous bicycle exercise improve
diabetes-related inflammatory cytokines and free
fatty acids in type 2 diabetes patients and individuals
at high-risk of metabolic syndrome? Archives of
Physiology and Biochemistry. 2015; 121(4):129-38.
Haybar H, Payami B, Khaheshi I, Ghotbi Y, Latifi
SM, Assareh A. Interesting correlation between the
circulating pentraxin 3 and cardiac rehabilitation
program outcomes in coronary artery bypass
grafting patients. Cardiology Research. 2016;
7(2):59-65.

Nakajima T, Kurano M, Hasegawa T, Takano H,
lida H, Yasuda T, et al. Pentraxin3 and high-
sensitive  C-reactive protein are independent
inflammatory markers released during high-intensity
exercise. European Journal of Applied Physiology.
2010; 110(5):905-13.

Amanat S, Sinaei E, Panji M, MohammadporHodki
R, Bagheri-Hosseinabadi Z, Asadimehr H, et al. A
randomized controlled trial on the effects of 12
weeks of aerobic, resistance, and combined
exercises training on the serum levels of nesfatin-1,
irisin-1 and HOMA-IR. Frontiers in Physiology.
2020; 11:562895.

Koroni R, Younesian A, Donyaei A. Comparison the
effect of 8 weeks different exercises (endurance,
resistance and combined) on serum levels of
nesfatin-1 and insulin resistance index in women
with type 2 diabetes. Applied Health Studies in Sport
Physiology. 2023; 10(1):83-96.

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,
adipocytokines, and muscle insulin signaling in
patients with type 2 diabetes mellitus. Metabolism.
2011; 60(9):1244-52.

Bonen A, Dohm GL, van Loon LJ. Lipid
metabolism, exercise and insulin action. Essays in
Biochemistry. 2006; 42:47-59.

Holten MK, Zacho M, Gaster M, Juel C,
Wojtaszewski JF, Dela F. Strength training
increases insulin-mediated glucose uptake, GLUT4
content, and insulin signaling in skeletal muscle in
patients with type 2 diabetes. Diabetes.
2004;53:294-305.

Nutrition, and


https://ijdld.tums.ac.ir/article-1-6286-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2024-08-02 ]

141 Iranian Journal of Diabetes and Metabolism; Vol. 24, No 2, 2024

The Effect of Ten Weeks of Aerobic and Resistance Training on Serum Level of Pentraxin-3,
Gremlin-1 and Insulin Resistance in Men with Type-2 Diabetes

Esfandiar Jahanfar?, Abdolhossein Taheri Kalani*, Mahmoud Nikseresht!

1. Department of Exercise Physiology, Ilam Branch, Islamic Azad University, llam, Iran

ABSTRACT

Background: Type 2 diabetes mellitus, like other inflammatory diseases, causes a change in the levels of
pro-inflammatory (such as gremlin-1) and anti-inflammatory (such as pentraxin-3) markers. The aim of the
present study was to compare the effects of 10 weeks of aerobic and resistance training on serum levels of
pentraxin-3, gremlin-1 and insulin resistance in men with type 2 diabetes.

Methods: In this semi-experimental study, 29 men with type 2 diabetes in the age range of 25-45 years
were selected and randomly divided into three groups: aerobic training, resistance training and control.
Aerobic training program with an intensity of 55-75% of the maximum heart rate and resistance training with
an intensity of 55-75% of one repetition maximum was implemented during 10 weeks and 3 sessions per
week. Before and after the intervention period, serum levels of pentraxin-3, gremlin-1 were measured and
also insulin resistance index was calculated.

Results: In both aerobic (P= 0.039) and resistance (P= 0.019) training groups, pentraxin-3 serum level
increased significantly compared to the control group; but there was no difference between the two groups
(P=0.703). Also, serum levels of gremlin-1 and insulin resistance of the aerobic (P= 0.022 and P= 0.040,
respectively) and resistance (P= 0.037 and P= 0.031, respectively) training groups showed a significant
decrease compared to the control group; Although there was no difference between the training groups (P=
0.815 and P=0.659, respectively).

Conclusion: This findings demonstrate that both types of aerobic and resistance training are equally
effective in improving inflammatory markers and insulin resistance in type 2 diabetes patients.
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