[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

A8-1 494 (Y o yLach) YY 0,590 V¥ Y 4l g ulayd .l pf s galie g Caslaa ddae

Tobw ¢ JWliguwil sotuat sl Jshw &5 ¥ g woglio S w03 (o jed il
b oud sl (b ooy 53 59 (19A, 1gM, 19G) B gd 5995 g3 gos!
o 999 g9 g

Vo313 s Lge & GBI L3 T e st YIS O 5

o A

.

et ol s G aepl 5l sd sl oiws 3 Sles Al a4 pee Ll e el s iy (olen G Ol se s Cubis tasdie
ok Wl 2ls slaz, (10A, 1M, 19G) s 51518 5 sasl 5 JLL 501 bl slad s Gy 55 5 stoslin oy o3 Oleson il
251 bl o 5595 55 el b

GooFtaabs s ald plaes S 55 Bslas & (p SY2 o ETr G55 o S0le 5 atia N e L) ol o ige e T ila By,
5 (=) J s by d(n=1) ool Jsber Gt cals dn=1) melie it cols d(N=1) eslie o it gl slad sl
5 o dmslie (Sl e LS ealital EOL O pus S Sl b S g el ol ks o g S s (=) L L
A 3,51 180 Slabsl Aol luade 5 3155100 = e S slp s S eslial aal g by 5IGT a3l 51 e S 05,0
Ot s (s (5l ine i Loy S ey (P=4/+£0) 190G (P=2/4 V) IGM ((P=1/+ YY) IGA 55 0L s laasdly
(PO/05) uls 5 5 oy i+ o sl o it ulis 05 S 5 J 28 bz 0,8 (m ie s a3 (5ol ome

Il sl slad shos Olosen G5 5 moslie slagn sod S 05 e Vo) ol s gl (Sumasr b 58 S 4ot
Ll G5 5 sl (n ol & AS o loal Laadly (ol 35300 GioF 5 et 03 e S s peal Conds s s

2, e culs gole 3l U ﬁlalﬁ@;;ﬁw S s o sloys Sy K Olsea

Loy slS 58 gasl o Slays Jghes (UL 51 (golim) slad s ¢ oslie sla s pad o g5 ek S 0851

Ozl S ol ST oKl TS Als hiss S5 es S )

PS8 g I ey s ANVAYIVANT 080 ¢ 8555 (5500530508 898 (o asle 5 Sy s 53 BuSaals (350 Hlsk e plas (oS i Ledi”
eidyalijani@yahoo.com

VEON /YR Ly ey VPN sl Sl 53 5 sy ERTARVER S PR I


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

U e B33 5 e glis sLack yai (lejas sl i ISas g Slale Voo

o3 0581 Some o3 9L BT sl Olsea &S o
SeSl sl o&is Wlesls Ol Sllas [A-1Y] 5,8
S VO] 1, asss slacdled 5 b 5l uas e LB
s Sl S aks 5 jasiie Sldlee opl gl
ol S (g sba (Lyls B8 s Lgﬁlj sl s
Sl g oas pl eliS sl Olgsa bwse 335
OF Jl= V00 V1] Wlods axslis b o el ol 53 o slis
g gl 3 Sas Caadl 4 e LS e dd Ll &S
Gl 5 3105 (a g it sldas EalS w4 Ol g5 oo sl ol 3
VAL 3505 oslil bagesb 2T Wy 5 and s00ES glad sk
F ;V"b'“ Jolse 31 S cdld ous e dlea [IVe
SAE 534S G148 4 el p e slagssly ST edas i
3050 B S s s gl cod (S Sl
S L Al Ca e s b e ek i slacil,
L Res S 5 DAY T o5d e e Sl 525 5 50!
HLas 53 Slae slal il s el cud s, Y
ool Jlad glacdl 5L 5550 9 e s 53 055 lAde (Jlad
L el lacent 4 e aalsl 3 65 Gy Al
O a5 [1V] 205 o0 0 el slagly 0 Jles
s S 0 5 ad sl slad sl sl 53 is b SLis 3L
5 sl alse Al 3115 (B slad sh) L s 318 55 s
Sy S8 g kS (Golme o gie plp o3 G bl
s g5l s s esdle [ S e Oy Sl
53 il S B W5 e 55 (aslie el A5le) (25
05 sl cld sl Sl 1 O 5 Bird (Jlgs e
(i L0 G o A 500 b)) Woslane slacoas
Lsls QLES 505 S sy |y cpemn 5131 s 315 I0A L
325 Yol Sldn e LB sba IgA c bl o
S don A Lo el cJled &S 5 S blanl 015
g Ok el Gl O S e o s At LS
talorr 51 eslas Cllad s glaad o (L)l ¢ 5 e sdle
e bas LSS e ol ad Ol 5 Sl e
Sladllas 53 Ol Kaa g Hosseini [YY] ail oS - pes Ll 5

aS .XJJJS sdalie (Lsls ¢l>u| JL&&J,:.O JLW.:L:A QL) KE3) S

4o die

3500 sleds (S slie SV (lags sl o 5l 2ol
Ol S8 GV mhaw (2 53 daslys 35 13
LV el el amr s 2ulis 5o Jolse o 5 adas 51 S
il et olew ol 5o Sl (e (3L lalse (-l
(Sr belen G Sl e dlam Sl ¢ aee ol pe [Y]
i Sobs 88 sl Lelse Kos 51 (S5 Jelse 5 i
SlaelSans 5l 5 3 Shas 5 5kl (53, Mg 3500
ol oL Kasn ST IY] 5K 5 el oas casle O
Coame 0 T2 S sl 6 S o 5 ogdle Cabs oS 5
Al 52 S eyl olSas 5 SIS I s T
ot o [E0 0] 355 0 Olslews Sl azs ol 55 Sl —
SlSl el s oSl LSt sl 5 S el Bl
sl 5 [Nl Jshor sl 5 e sn iaslog S ¢ lals
19A) (S 55 500l ol ol ST B a5l Il 50 58
b s S Bl b S S e =5 1, (IgM, 196
el 535 Xl Jes Sailes i sl 1 sl
U S o Jb | Wasls St SaS T glacamsid Joh
Jsho mlaws 31, PRSI PR PPN E PR W PSP W
L bpSmle 5 o8 olubs 05 5l Gus s e sla
st s ) GBSl s sl S S e e 5
V=47 543

Osls AVee e BN v o J5S050 035 a5l 56 5]
o JSES ) Ly Gla S 5l A3 T s pd 4SSl
o 0k Dlale pla e 5o oo 5l S sal 4] dims
il (S5 polt Sl s Lol s Gl 5 S
Al Al S L s S sdes Uﬁ@@ﬁl,
Sl b 5 Jol A (0085l [V-ATM, G, D, E
Sy s SEGly g a8 Sl DL )3 s e slassl
2 g5 A B IS Sl s i e ks Laess,
Gb 3 sl s adsl el slagals oK 53 &S il 055
b Al ails Sl s LS oK 055 Jle
O 28 o b Bl Son M IS el


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

\ER (YaJLoJ)VYaJ3JE\f~\xﬁ34i4\,&@|x|*@*&a3&glﬂé@

Sy e 000 Ol Sl slas ) gbay Ol g oKils [ Sisuels
o bo3T Bl Oy 4 JUisl 51 e s ol VY44 L b
Lo L azia G5 s (515458 S8l gla i3 3 U o
dols plaes S s bla Spsea 5 il was
«(n=6) (DIR) _zeslis :p wit sl slad sl Go tcabs
oo Gooptaals «(n=6) (DR) _zeslis p pei+ubs
(D) Olej L3S J =8 5 skeay J 28 s «(n=6) (DI) sl
5 a3 XY el J a8 clos 53 (n=6) oL Il 5 (n=6)
sl baela VY Sk s plids, &5 5 00 Cagby
g s andlae ol s AL e ge 0 geae (SIS
3 st Ml HShe ) oy 00 s b, O als
IV] A e plonil andllas 35 50 Slaiulosl adS s 5 428
D53 4 Codls 35y Oy Culis 058 53 L andlle ol 5o
Sl Loy 8 e 3 5 dem) Aoy 00 5w e, Slsue Y
e oo 2 U8 G S, S clll s
pilse 5 O lass Jpel 5 b cule, AL
TS Al Ol 33T o8l Jaw 5 Dbl L LIS 3
(063 IR.NU.K.REC.1399) 3 $ 1 5 a5 s 0 3,50
Lo, &S ol b 55 5 opped ded 21 51 e csla $A
3 S plomil Loy 25 15 i g k3l Sl 53 sl VY
S S5 L, 5 gt addlas 55 slatlesT plnl
(Phae s o) pon S kS 53 S e 00-T) (alS
e KBS g (0SS e S e 07 ) 5ol
plosl oy Sl abendt g gla ol plnil g ¢ 555
Sl sk o s Kol Bl il 55 e A0 S
Sy Jotls 5o ol i ladl g A pll (5515
ASLls S Gk 5 ST L sy Salr 55 5 o suasis
o Ohae b 5l LA psiee Ol g oKl (Sl
sz 190G 5 IgM dgA (sla oy olS sl SO O s sy

JYo] Wi

N & Sy
L3 Ly ks 51 s See Ve oS gl ol skt

oo 435 80 Odeay gelinal 5 seslie bl S
Cles Sl S 4 s 058 53 53 dOA s pxe rals
IR VRS W fL?fJ‘ Sladlas plad 53 &S Ay e SRl el e
@Lﬁémﬁuﬂmqwau)@;@uj
Sl ol Coanl Ly Slallas ool [YF] W5 e (o Ko
S p 4o L S 5 sl i sl

Olpoas roslin slacp pes 51 oS 38 s b 5 o5dle
B RN S R AL S W TS S P P I
Ol Ko ss o 3 sl osba el S Gl gla s,
ol gladle ps [YEcvo] ol Sloys Jghw o)ls C‘”
esleul asy s 31 gbad e Ol gl Sy sk
o3 sl (o 5 1 onns Sliletr st S e
035 ol pn oo Ul b pede &) poas LT 5 508 6 san Lol
S ol oldlae j3 Sleys la,Kaly -l [YA] ol
S s S S e e Sl slaaise
b oldlas Ll 6l g Pl 5 el ey OLL
Sl G235 Sl s 55 i 03,5 1 b s olallins
sboos slad e o5 Wlesls oLis o Olalllas o coman [YV]
iz s s oA Glacil ol 2L el Ll e
3 S35 4 Sl SISl 15 o Sl ) sl Ay [00 TA]
A ks G2olee Olays 5o s AS el 315 5515 Oy Sleys
a5 JLL 5l 5l IS (lad gl b 0Ly (6l 550l 4 Bl
Olays sl ol ply Hilosll aalsl (6 2oy 2l (sla il
el 5L (g by Olidd 4 gl ol b culs 55l se
s b Ohlen 5o eslie lacy jod el 4 e 5L
o Hslie O\Jiai.ﬁj}: 23 3 s ol gloys Jshe e
ol adshe Gos 5 5 eslie op s oy 53 Gl &S
53 (19A, 1gM, 19G) e d 5568 5 sasl 0 (631 e (JLL 50
$5l08 o STZ Lo Wl ubs slacw, JSlas il

L S
I S R N B T
YooY, ‘_;a)_} ZJ}-WL,)W‘\OML:)M) J‘J“.:J.:CJ)

Al ol Kislesl s s a Sla; Ol 5l a5 (s fJf


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

U e B33 5 e glis sLack yai (lejas sl i ISas g Slale ey

53 Bl g 5 SHae sl Codls 5l e 5 ol
03 50 alad 0l ey Aesas (3 g Ol
Sl 4 K Jeame VA 5l O e Sl o3liial b s
G 3l e (GIBCO-Invitrogen, USA) M199 i e
S e S 053 15 O Kos e 5038 3505 Ul il
5 L esls 13 (Greiner Bio-one, USA) (¢ e Je YO 205
A 0313 gt CuiS ama U 1y Ol sl (Y sde Dl g
o 635 1 Ol e (55l M199 CiS Lasws
S 05,5 (Sigma-aldrich, USA) " Sols —J 556 5l (g sk
£0 G 5 L e T ey 5 iy (6 ) e 10 05500
5l e L (Model # 5702 R, Eppendorf) 5.4 <l
o 02 8 Ol sae Gl SO glad e 5 il
ol &g plote K5y s Y o 5B s B
5 S esls 522 3PBS UL g3 5 b azils y hew by
3 JopissSsdes M99 s s 5 1) bad sl Lilae
38 Vs ey Al Ve e 4 S ST
B AN e N WS S
S AeeS1 (63 5180 ol Casby 5TVC sles L 5L ST
Gad sk G 5 shiians | S Lass . o3l S 70
b Colg 5o A A sl Cele YE 5 Glas 500
JUL Ll ol glad g 5 s 205 55, ¥ 0 S
S o oltes Lo 5 nd sk s e3lial andllas (51 s 4!
Dsbes 53 1Y Ve e e 3 Jh Ogloa ) 5 0 3oled
Ko o 5 el Sy ot 03 s b ) L2 PBS
ol o ol 5 (ol Jlerculis o5 8 50 4 il s

IV ] J.::Jf Gy @l ke 5 seslie 5555

S SIS
wﬂW\VCMJJUAAOQM@&“\NdL&JLy
g5 b o ot oLl 6y il el
Sose STZ Gy5 )'\J.:BC,&L.A EA 5 55 a0 N S
A YL 5 2 il Lol K Mgt i 1205

3 Ficoll-Paque

5 (UltrasonicProcessorUP50H, Germany) ' .ss  zws
S 2 boo e Sl Gl el )
gl e s bl sl s b danms sl
D5d Gk e Sl 1B e AS () S
Sdaay Johoo Gelad (I sk 5 does Joall) s1es 3 25
A S sa sl S sl i =Y les s 4ids Yo
Hettich universal ) 423> ;5 ;53 \Yer v Lo lae plosil o
ol a s b gles 5y agds V0 ks (320R, Germany
il 05 sad Conn Sy 2V sl 5038 5 sk Sl ol S
Seslinal b (o 08 Shas Bt U5 Jslee
plil (55 558 5l olSas 5 BCA (i (550 s
oBaws Sl anllas ol 53> KMl s plwil gl 5 A2
Wge oK Sromle VoxV e 5 glacin L (655ee

Ao S eslizad 5

D55 S5 G 5 AL by,
dde Sy Gy e ol Y 51 s colis W sl
S 058 p S S S Gl 4 e s el 0 S e
A3 8 G5 Bliw 03, PHAS b Sl e 3L 55 J s
2B« grnlS on Sl gt b b s 555 5% il STZ
S G glacnS sl sl I 5 gl 2553
S g b bl Gl Ll sl s AS e sl
sbul by 3l e csle VY VAT el aK8 LT
ol Y b b e s S S Sl
s bl 5 A aBlIS e SIS g 555 2 0
Ll SO s okl 5 (0155 GALA TD-4277) 2 5 5IS

[l calmg/divos 51 5NL L (gslue &g a8 OUS
IS5 g ) I8 e gs oldrl slad sl S shata,
S8 sy 035 Wl ey 55 03Y slatlesl 51 ey e
S o Bt s skt ol sl o planil 1 J e ]
035 ol 2o becnidhls 5 el Sloslinad b o5 sen

I Ll Syt T 5 sad Ol s A LG,

! Dounce homogenizer
2 bone cutter


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

VoY (YaJLoJ)VYaJ3JE\f~\xﬁ34i4\,&@|x|*@*&a3&glﬂé@

plosil (P0/05) +/+0 ST mhawe 55 Sl slag el s
A 531 YE Gl SPSS sl 5 1 eslizal b Laesls
e Sl I =l e S le s ol esdle
0 BT el /Y 5l 0T lie &S a5 S
P53 S A SN 5 B e f A G0/0) (S S

DY el o 4 S

Laasl

(I19G 5 1gM dgA) Ls o k8 5 sl Skl Gl il 5 - Slee
03,5 e 1GA 5ls 0L aesls .ol ol &51) s
(oS 38300 L P=a/aYY) Sl (gl pme & o
Cals) Sos 058 53 5 abs 68 e oals QLS (pioman
M| (G55t el el + Cubis 5 teslie oy el +

(VJKE) 3,0 555 s 1s sme

Aol oy 1S5 £ L 0 ol e ke o 1 o
S5 423 Y s 5 U bl SO s col il S
b S ks Cele (A g el auds a s Sl xul
Sla Bse O 059 A7 Jol Ll ¥ s o el ld A
SV oglaandr 53 O 055 700 V-t Glaandr s ol s
Ol O3 M VeV glaanda 5 5 O O35 TAY 4554
Qo 1 0 035 T i W10 claads s sy
oxlital (S S S 6 8pms 5l i ed Bebp 2 S

VY] s

Sobel Jdow 9 4 5o
LS\J’ Y aJL&m‘ aJ‘J &J.Lmﬁj: L;\J.:)L::u g_ﬁ‘jx‘)u:iﬂ:ﬂ)‘
aslis (gl 5 S g5l e 3T 51 baosls 0550 Jlo w5

A b.)U.’.'.w‘M\))J J""li)bﬁjbidﬂji)‘fﬁjid})')}uf

POl pha g slae g S (ol §9a)] glis-) Jgua

J{RSIRY P o35S LP Llade Ol il _ _ ~
psf o P oy ERTE ke aed 7
S S /80 #oe/exy /1¥e V/Yoq ol 10A
#a/0e) +/+90 VYT Jes mbs
o/ ARY VAm\x Gt ks
#0/on) YoV +/0Y) sl s jeit mbs
o/+ V) +/YAQ */A00 aslie el Gy 5 ks
Lo e o/ # v +/*e Taan Sl 1GM
#a/0e) JATL VAT Jes mbs
#oe/ve) /Y04 /oo Gt sls
#0/0Y) ARAY LA raslde o peit b
/et ATV ALY ol (et oy 5 b
Lo gze 0 /0Y #o/ 80 /6" AnY% Sl 196G
#0/on) AN V/4) Js mbs
CVARR +/OYY YARAZ Goort b
EIVEAR) \/0» Y/AY swslie et ubs
/AL /A A LIVA seslie el it ubs

i (Sols s OV L Sa) Sl (gl pme D

it by s S Gt el peit by oS

PS e lsgxe O H L J S ey S U ls sre C3Mtl

L odalin g;’h})gufj\;‘j"u Ol ‘j‘” IgMJ:*:"LE‘j’
uo};ﬁbl{L;T.:li)QJ;AS‘(L_}:A;‘U‘J}H{P:'/'\V)


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

U e B33 5 e glis sLack yai (lejas sl i ISas g Slale V¥

9 L;.“’Li" a);&:{)bgm | Legs 45‘(12..»):» jS‘ e‘j\.,l.;\ | C"iLé‘ BE) (YLJ.{.&) (d’.ﬂ)}l?@.fl._{) njj.f 9 Jﬁjuﬁ
(Y‘ Jg.&) L edalie &)J'J+L§‘\‘nju.a gﬂf"}‘_&f:”l'l'} o}; L.P:'/'f.o) L sdalie |gG J:a.in 6‘;: J“); U’f)“:f&‘
1.5

IgA (ng/ml)
2

_|

0.0-
X9 o A 9
. @'Oe? © . on. Qg ©
Loy & & Q‘Sx
PN S *

a0 o) «©

W ()
Q P

&

IgA judio ju in g5 Lo 6 9,8 (s Hla caae BMIAI-Y sk
it b oy S DiabetictRT+EPCS ¢ zaslis oy jai+ b o S DiabetictRT (5, 5+ ubs o5 5 DiabetictEPCs « b o5 S Diabetic

Sleeen) Gl e Bt /o) Sl e Ol sk /00 )l a3V /0N Sl e BVl L 5y 5 e slie

kEkFE
1.59 : HHRK :
} *% |
E 1.04
e T
El? 0.5
T
0.0-
o ) A 2]
‘os;\. (30 & 50
0\‘2) x oL <X
& & &
ha Loy L
0\@ =
&

IgM juiiis ju ia 953 Lo g8 (s Hla aae BN -Y Jsuk
it b oy S DiabetictRT+EPCS ¢ zaslis oy joi+ b oy S DiabetictRT (5, 5+ ubs o5 5 Diabetic+tEPCs « b o5 S Diabetic

e ) Gl e Ol s /000 ) Gl e OIDl s /00 ) s e OOVl sk /0 Gls e OOV L 5 S e slde


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

Vo (Y oglast) YY 6,90 NFe ) 4ui g ulayd ()l pusd galie 9 cuabss dlae

e e

19G (ng/ml)

190G yaiio o (iag5s sl 09,8 (s Jlasire SRS ¥ JSib
cp it bs oy S DiabetictRT+EPCS ¢ zaslis oy joi+ b o S DiabetictRT (5, 5+ ubs o5 5 DiabetictEPCs « b o5 S Diabetic

) s e S

ol s Clled ald SO oS s S edmlin (Lnls ool
(s Ol s Aoy 4) Sas 5,0 b s ool s
Sl Sl ey o 10A o S0l s ne (28 e
[Yo] Ol sFilaire slaasilas L (Jl= -l L [YE] 5 53 oo
OLaS Ol Kan sFilaire s 5 seanl [Y1] 01,8 5 Nunes
Ja5,58 e [l sl 5 K Eelh s gla iy el Lsls
olrad Gols e eti b (A0, Joad S 53 10A s 05 o
sl Glagealy ae) o OLaa 5 Nunes ¢ pioman o
(Gl Sy f e palinnl) (goslie clad b 4w
05 Gl sme ymad aS Wsly Ol Ay cen Il 0L s
ol Y Sl gl pessdus Sdlad 51 e Bl 1gA Chale
L3l Sall Olpn 5 S3sa5l g5 4 OlFn (o ymat pils
s Nunes 5 O,aa 5 Filaire gla fays 55 5 oS
4 s g a5 OS5 5 0Ll g5 3l e 53 5051 0 Ses
Obboss Sl slS 5 sml sk o FOl8 Al on ol (rms
asllas lacsia 51 S [YVeTAT il 05,5 5 mbs
Condy 3 03 3k sladshe G5 Sl o 2
Lad ghor ol 3ls Ol 5 550 Cobs oolse 5 oo slS o sal
poete ) Sl 5o s WBly e Cabis s s 3 Ll e
Shestanal By a glasdlas 53 (AT O1a 5 Sun
Gk ol &S o, b dds 5o endilie ool slad sk

Bog obrs 53 g8 Sabs 4 STZ 5 oz oMo o))

/o) Gl gae OVl s /00 ) Gl e BVl s /0 ) Gl e BVl s L G 5 e slia

Cow

sl Sl s Dsen 3l s ol gy Sia
Lod sl Sl JUsl ol sladshe G5 s
Lol W bs slac, SSlae il s (IgA, 1gM, 19G)
eslie p el Ry oS ol QLA e C’b 24 STZ
Lo o 52 S 55 saal o JUS sl (gl (glad sl G2 5 Lol o
wzils 5yls s 50 ks slas 5 (19A, 1gM, 1gG)
05,5 Ll 23 0L a e 5 baey S 53 Sl i ol 4 S
P S ek Gurtoresle el
Dol pl 8 Sl ey S K00 4 ol Loy IS 5 5]
Sl s S ol el GouF s s Sl
e sl 31 LSt o oKawd Camd s 5 gugr Ane) 43 ok

el Cols @
Slasd 03,5 G 19A 5l 0L baesls ol G o
Al peslie (n e 45 (25 4 PEATY) Sl (gl s
el s L bzl alel @GP e Cend i
e 3l 31 s (el oled @ s Sl oS
slad b Goos Olejea el ul LTV ]S e Wl 2ol
S el Cands Sl ss 1 geslie o el s (ool
OLKen 5 Babael iass L fassn ool o208 dgA

J“"“.’.}"‘:"’\J AR 6})6&\@%)36&);4)@}%


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

U e B33 5 e glis sLack yai (lejas sl i ISas g Slale V-7

4 L3S edalie sl alol I oS3k YE ) oS |
OLSG 3L Lo sladds A wud ol Clled adr S ol
e shle s b e Jals el JLsE Ol
S S Sl g8ty o e 0552 106 (58 56 e
e o dleas A3l IS S el Slagely e Jalse
o 58 e SOl sl el b L s el Ol
s s e [EE] WL oS s Lle S Ll
b yimss 3l golises a1 cnl atin jo Sl slaands
U 5 il Ll e slaands Sl 3l U Lgs 50
5o 01 &S T sl ssm s Lo IS sl 3 1) (6 ks
5 b O Siass bug & g ped Sl Clew
los 51,0 5 0T (oassy sl 5o 5051

o wely Sl ate Jalas <.§LMS§L~ GRS )3
52 KI5 b s 5 sal Cond s 25 Dol 0l jasta
ol s alis 5l B0 ol S S sl Sl culys
el Lol ULl (ol gladhe Goy5 dols
ol el Sy Kl S Wlg e eslie ey aS
ol (S bl 3L ol (le I 5L Sl
o) s 3 Shas 2alS 51 6,8 o sl Ml i
S5l e Gl Ll A8l b (oles 4 Do 5131 s
oSy glacrnslS 5 gl Comds AT s 1S IS
Spdpe gl cpl byl (6 558y Oldlae 4 5L o
Ozt 53 ol ol (sla, 558B l  eslie o o5 56
e 313 50 on slgilg romed 358 o) 5 Sulid 4 e
53 Slos Jobe Cgr o3k 5 Sleiy lad e s sla
¢5 D U osgd eslanal abs glacs; ) 5 olllae
Ol o 50 9058 plalid Colis Oloys 4 S (sl ad sl
ol o G s geslie o S G
5 s oS (3 Sl b glaplkl s gla, g8
2 ph e ol 4 S Ohles 3 e oSaus

Ck.ﬂ Ladsho cpl Gdiss Giuy &S L3 S sdalise 5 datls
Cabs o3 b gl 4 Caglie 5 osls RS 1 0 SIS
s K Ll e sy 5 Ll S 3 f S
@ Gl sl Sl Ol glp Sl s Sles
Ol o ) OLan 5 SUN s 5 ol hash
«abs 4 0L 53 (ool Sladshe Gop5 S 5,8 bl
Rl ST g o il (20058 35 o pe 2l w0
s O 93 (63 5oy hBl sl pon 5555 S L Gy
Lo edalie 25 8 s s sme O GO IGM e (6l
Solsgme Ml ae s 8 s b wbs oy 84S (P=2/0 1Y)
S5 gt QL 5 Back iags L oass ) a5 il
aw Ny e el el iansn b oOSea 5 Back
Aols bl ) ludls OU3 o aia A Seas aids )3 4l
S 5 ol a8 S BGM 5218 5 sl s LS e
ol sls OLES i e slaasl b 5l 1 Julise
) (gt o s OLSea 5 Khajei yia 55 ok aJl ]
Colad 4235 40 45 s S edaline &5 o5 4 ol e QLIS
o NIM 52518 55 sm) palis (288 o o s5leslel 035
Sl dd S oW 5l Sl Sty oS sbies [E)] 50
[V] Gl s oS 5143 m O35 55 sy 518 55 o
Gl = OG5 50 sl s (o smenl Jlex|
33 Sl 4 Olg e LYs s sl adl el g3, 58 S
($u5RsS Sl ped Sl G ol a8 55 oL sl
sy 0 S sl g Seslul 1AM IS 5 el

2y R Bl Sl
(Dol a4 e oy el o el atin 0 i (ol
sl Ol 196G aie sl 25 S e Ll gae M
05,5 5 b3 058w ols gxe OVl Lais oS (P=4/080)
Sl amt cpl Ad sdalle Gt el o peit ks
53 s e DL ) maslie o e 5 (ool lad s Gos 5
Aol el genan a3 O 5 Nieman el oo
Lsls plosl 508 s yed el ¥ s s sasT (rassy cal 5o
I Rl LTIV 3L ()l s 3 g mnl ol8ins Comds
adlas 3 T LE7] 35 semanl O Kan 5 Shirvani s


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

AR

(Y o lasd) YY 6,590 1F+ ) xﬁ\,;l;\,i@lx|~;@f|&o3&glﬂé@

5l e pl 5 e (_;Lajgéb ax Sl sy, L0 ol

.J)‘deﬁ.ﬁ&u\.]ﬂ.ojdw)j

61l

ColSKes a5 (6505 sl S 51 dlsent O K03

d"b)v\:" OW cedls oj)ﬁ U'~’~\ 6lj>'l S 2 Lgl«uh.a‘b-

10.

11.

Thomas D, Elliott E. Exercise for type 2 diabetes
mellitus. Cochrane Database Syst Rev 2001;
9(16):24-39.

DiMeglio LA, Evans-Molina C, Oram RA. Type 1
diabetes. Lancet. 2018 ;391(10138):2449-62.
Steinbacher P, Eckl P. Impact of Oxidative Stress on
Exercising Skeletal Muscle. Biomolecules 2015;
5(2):356-77.

Milanez VF, Ramos SP, Okuno NM, Boullosa DA,
Nakamura FY. Evidence of a non-linear dose-
response relationship between training load and stress
markers in elite female futsal players. J Sport Sci Med
2014; 13(1):22-9.

White TA, Lebrasseur NK. Myostatin and sarcopenia:
Opportunities and challenges - A mini-review.
Gerontology 2014; 60(4):289-93.

Schmidt T, Jonat W, Wesch D, Oberg HH, Adam-
Klages S, Keller L, et al. Influence of physical activity
on the immune system in breast cancer patients during
chemotherapy. J Cancer Res Clin Oncol 2018;
144(3):579-86.

Bate SL, Dollard SC, Cannon MJ. Cytomegalovirus
Seroprevalence in the United States: The National
Health and Nutrition Examination Surveys, 1988—
2004. Clin Infect Dis 2010; 50(11):1439-47.

P. S, P. E. Impact of oxidative stress on exercising
skeletal muscle. Biomolecules 2015; 5(2):356-77.
Engels HJ, Kendall BJ, Fahlman MM, Gothe NP,
Bourbeau KC. Salivary immunoglobulin A in healthy
adolescent females: effects of maximal exercise,
physical activity, body composition, and diet. J Sports
Med Phys Fitness 2017; 10(4): 14-21.

Kurz A, Perneczky R. Novel insights for the treatment
of Alzheimer’s disease. Prog Neuro-
Psychopharmacology ~ Biol ~ Psychiatry — 2011;
35(2):373-9.

Fulop T, Larbi A, Dupuis G, Le Page A, Frost EH,
Cohen AA, et al. Immunosenescence and Inflamm-

S S 4o

axia iy S 055 o Vool il G il (Sbiyo

JLL sl gsldrl lad sl Olesan Goss5 5 (faslie o o3

GoF b cred A3 b lS g sal Cand s pg o s

5 aslie el &S S s Oly bl U Laasly ol sl 0L

oo S Olgea Ll e JLL Ll gslia | glad she 555
ol 5l 5L wlaK:M; S See fals byl 5 s Sleys

12.

13.

14.

15.

16.

17.

18.

19.

AEY

Aging As Two Sides of the Same Coin: Friends or
Foes? Front Immunol 2018;10;8.

Beura LK, Hamilton SE, Bi K, Schenkel JM,
Odumade OA, Casey KA, et al. Normalizing the
environment recapitulates adult human immune traits
in laboratory mice. Nature 2016; 532(7600):512-6.
Rahimi E, Mirdar SH BH. The effect of ginsing
supplemention on the levels of IGF-1 and myostatin in
the Karate girls after a simulated match. Metab
Exersice 2015; 3(2):167-79.

Chen GQ, Mou CY, Yang YQ, Wang S, Zhao ZW.
Exercise training has beneficial anti-atrophy effects by
inhibiting  oxidative  stress-induced  MuRF1
upregulation in rats with diabetes. Life Sci 2011; 89(1—
2):44-9.

De Oliveira MFM, Caputo F, Corvino RB, Denadai
BS. Short-term low-intensity blood flow restricted
interval training improves both aerobic fitness and
muscle strength. Scand J Med Sci Sports 2016;
26(9):1017-25.

Kim K-H, Kim H-M, Park J-S, Kim Y-J. Differential
Transcriptome Profile and Exercise Capacity in
Cardiac Remodeling by Pressure Overload versus
Volume Overload. J Cardiovasc Imaging 2019;
27(1):50.

Rudner XL, Happel Kl, Young EA, Shellito JE.
Interleukin-23 (1L-23)-1L-17 cytokine axis in murine
Pneumocystis carinii infection. Infect Immun 2007;
75(6):3055-61.

Barra NG, Fan 1Y, Gillen JB, Chew M, Marcinko K,
Steinberg GR, et al. High Intensity Interval Training
Increases Natural Killer Cell Number and Function in
Obese Breast Cancer-challenged Mice and Obese
Women. J Cancer Prev 2017; 22(4):260-6.
Faigenbaum D. A, Lloyd S. R, Myer D. G,
Faigenbaum AD, Lloyd RS, Myer GD. Youth
Resistance Training: Past Practices, New Perspectives,
and Future Directions. Pediatr Exerc Sci 2013;


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

U e B33 5 e glis sLack yai (lejas sl i ISas g Slale VoA

25(4):591-604.

Kohrt WM, Wherry SJ, Wolfe P, Sherk VD,
Wellington T, Swanson CM, et al. Maintenance of
Serum lonized Calcium During Exercise Attenuates
Parathyroid Hormone and Bone Resorption
Responses. J Bone Miner Res 2018; 33(7):1326-34.
Carey AL, Febbraio MA. Interleukin-6 and insulin
sensitivity: Friend or foe? Diabetologia 2004;
47(7):1135-42.

Bird SP, Tarpenning KM, Marino FE. Designing
Resistance Training Programmes to Enhance
Muscular Fitness. Sport Med 2005; 35(10):841-51.
Hosseini Masoumeh, Rostami Reza, Farzanegi P.
EAR. Effect Of Resistance And Endurance Trainings
On Salivary Immunoglobulin A, Cortisol And
Dehydroepiandrosterone Concentration In Untrained
Females. J BABOL Univ Med Sci 2010; 11(50):38-44.
Barton ER, Morris L, Musaro A, Rosenthal N, Lee
Sweeney H. Muscle-specific expression of insulin-like
growth factor | counters muscle decline in mdx mice.
J Cell Biol 2002; 157(1):137-47.

Wu 'Y, Wu M, Zhang Y, Li W, Gao Y, Li Z, et al.
Analyzing real-time PCR data by the comparative CT
method. J Neurosci Methods. 2017;293(3):103—7.
Sabourin LA, Rudnicki MA. The molecular regulation
of myogenesis. Clin Genet 2000; 57(1):16-25.
Almeida CF, Fernandes SA, Ribeiro Junior AF, Keith
Okamoto O, Vainzof M. Muscle Satellite Cells:
Exploring the Basic Biology to Rule Them. Stem Cells
Int 2016; 2016:1-14.

Huang I, Lim MA, Pranata R. Diabetes mellitus is
associated with increased mortality and severity of
disease in COVID-19 pneumonia — A systematic
review, meta-analysis, and meta-regression. Diabetes
Metab Syndr Clin Res Rev 2020; 14(4):395-403.
Molanouri Shamsi M, Hassan ZH, Gharakhanlou R,
Quinn LS, Azadmanesh K, Baghersad L, et al.
Expression of interleukin-15 and inflammatory
cytokines in skeletal muscles of STZ-induced diabetic
rats: Effect of resistance exercise training. Endocrine
2014; 46(1):60-9.

Kim KS, Park KS, Kim MJ, Kim SK, Cho YW, Park
SW. Type 2 diabetes is associated with low muscle
mass in older adults. Geriatr Gerontol Int 2014;
14(SUPPL.1):115-21.

Lehti TM, Silvennoinen M, Kiveld R, Kainulainen H,
Komulainen J. Effects of streptozotocin-induced
diabetes and physical training on gene expression of
titin-based stretch-sensing complexes in  mouse
striated muscle. Am J Physiol Metab 2007;
292(2):E533-42.

Mohammad Hassan ZH, Molanouri Shamsi M,
Mahdavi M, Gharakhanlou R, Baghersad L,
Azadmanesh K, et al. Influence of resistance training

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

on IL-15 mRNA expression and the protein content in
slow and fast twitch muscles of diabetic rats. Iran J
Endocrinol Metab 2012; 14(2):12.

Hopkins WG. How to Interpret Changes in an Athletic
Performance Test. Sportscience 2004;8:1-7.

Babaei P, Damirchi A, Assarzadeh M. The effect of a
single maximal aerobic training on serum IGG and
IGA. J Guilan Univ Med Sci 2003; 12(46):1-6.
Filaire E, Lac G, Pequignot JM. Biological, hormonal,
and psychological parameters in professional soccer
players throughout a competitive season. Percept Mot
Skills 2003; 97(3 11):1061-72.

Nunes JA, Crewther BT, Ugrinowitsch C, Tricoli V,
Viveiros L, De Rose D, et al. Salivary hormone and
immune responses to three resistance exercise
schemes in elite female athletes. J Strength Cond Res
2011; 25(8):23227.

Spielmann G, McFarlin BK, O’Connor DP, Smith
PJW, Pircher H, Simpson RJ. Aerobic fitness is
associated with lower proportions of senescent blood
T-cells in man. Brain Behav Immun 2011,
25(8):1521-9.

Radovanovic D, Peikert K, Lindstrom M, Domellof
FP. Sympathetic innervation of human muscle
spindles. J Anat 2015; 226(6):542-8.

SunY, Shi H, Yin S, Ji C, Zhang X, Zhang B, et al.
Human mesenchymal stem cell derived exosomes
alleviate type 2 diabetes mellitus by reversing
peripheral insulin resistance and relieving p-cell
destruction. ACS Nano 2018; 12(8):7613-28.

Back SG. Effects of Using Prop for Con vergence
Pilates Met Exercise on the Immunoglobulin in
Middle-aged Women. J Korea Converg Soc 2015;
6(5):329-36.

Khajei R, Asghari E, Arazi H, Kari M. SAM.
Description of the changes of some humoral immune
variables immediately and 24 hours after exercise
during the preparation exercises for rock climbing. J
Sabzevar Univ Med Sci 2012; 19(64):136-45.
Nieman DC, Davis JM, Brown VA, Henson DA,
Dumke CL, Utter AC, et al. Influence of carbohydrate
ingestion on immune changes after 2 h of intensive
resistance training. J Appl Physiol 2004: 14(6): 27-34.
Shirvani H, Ghahreman Tabrizi K, Sobhani V. Effects
of high intensity intermittent exercise on serum
Immunoglobulin’s and Complement system response
in youth soccer players. J Birjand Univ Med Sci 2013;
20(3): 233-243.

Mottaghi M, Atarodi A, Rohani Z. The relationship
between coaches’ and athletes’ competitive anxiety,
and their performance. Iran J Psychiatry Behav Sci
2013; 7(2):68-76.


https://ijdld.tums.ac.ir/article-1-6126-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-06 ]

109 Iranian Journal of Diabetes and Metabolism; Vol. 22, No 2, 2022

Simultaneous Effect of Resistance Training and Endothelial Progenitor Cell Injection on
Immunoglobulins (lga, Igm, Igg) In Muscle Tissue of Streptozotocin-Induced Diabetic Rat
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1. Department of Sport Physiology, Faculty of Physical Education and Sport Sciences, Karaj Islamic Azad University,
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ABSTRACT

Background: Diabetes, as a progressive disease, can lead to decreased immune function. therefore, the aim of
this study was to determine the simultaneous effect of resistance training and endothelial progenitor cell
injection on immunoglobulins (IgA, IgM, IgG) of streptozotocin-induced diabetic rats.

Methods 30 rats (aged 6 weeks with a mean weight of 200+£20 g) were randomly divided into groups including
Diabetes + stem cell injection + resistance training (n = 6), diabetes + resistance training (n = 6), diabetes +
stem cell injection (n = 6), control diabetes (n = 6) and healthy basal (n = 6) Were divided. Western blotting
was used to evaluate the changes in immunoglobulins. Also, two-way analysis of variance was used for
comparison between and within the group, and for better understanding of the results, the effect size, and the
amount of 95% confidence interval were given.

Results: The results showed that IgA (P = 0.022), IgM (P = 0.017), IgG (P = 0.045) had significant changes
between groups. Also, there was a significant difference in all three variables between the control diabetes
group and the diabetes + resistance training + injection group (P<0.05).

Conclusion: Summarizing the results of the present study, it can probably be said that resistance training and
simultaneous injection of endothelial progenitor cells improve the status of immunoglobulins by training and
injection. These findings suggest that resistance training and injections can be used as a treatment to improve
the function of the immune system due to diabetes.
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