[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

Journal of Shahid Sadoughi University of Medical Science O3 (Bgo Skl Sy pale oS b gy ole adxo

Vol. 23, No.8, Oct-Nov 2015 N A A YFAE LT oA o5lads YF 0y90
s f'. X
Pages: 717-726 H ol VAY-VYS ramio

JnS 3 (292 CBL 31 Gao SOLy 51 J ok 3l (v y 99
WS SO, 0 (He>ud

Vi . Y \
,_g)b.».l.c (S>> u»,.g.)b ¢ (G900 bl.w ¢ ,_;éb.o s.l.c

555 ot Y & Loy s (sla b 3 Sl i 53 ST e 4 Sillin ST 55 (s ol i
el 0ol Slgriog cobs sl Sloys o g, 5l (SO Glaie 4 soly sl Jalo 5l colaiul If.>| Ll ol gl 4y Caglae g
IR s 9550 B2i (] 3 yeS Sifglgisenl ) 9 YU (6,35 Ol 5 5 plel i cle oz 28l ool slashes
b

S loged) Joe 51 Jols oz @il ol slosho anllas ol o sl (o) Alslie oo g5 51 dnlllan zmoyp Gbs)
o Sttt by 3Ly slasbe Syzs ST 5 alolid st iyt oY b e ) o 5 o silgalls
O 5 ams g ol Subo MOIKG £+ 590 b amwgigi yiwl Lawgs 0,5 Yo e=VB dg0m 59 b jlisg ol &) sae V8 slaw ol
loyd Cob 09,8 g ad)F 13 Glle Jlopi b jles Cod J 508 (20b 09,5 0l i (olicuiid 095 g0 @ (Bolal )50 &
5 om 59, YO Jsb 50 0 Shes gute (omyp sl 58,5 il o 1, %V ex) 0 slaws a4 oy @bl end lax ol sla sk
A Sl g8 s Lo s, 55 3 LS, 33, 53 oo e

2l sortilye g3l sl she 950 53 A CD 5 YACD (Y wo s (ol 5 (Sl (s egnlusld 5| Jol> @ls (oo s
305 W8 (e NPl pme alS saiaslis leyd 093 (b 3 Setbs Glas, (5B AB (o) p Grigred S 7
LBl S 05,5 b dnnlie )0 (o7 <l ook sla sl eaiS @l 0 05 5 sla,

5 ok GLAQSQSIJT ool b o)z <db 5l oads lax ol o Jokw ol 5l o ol Cews 4 s 1 S ams

Sl el ) g3 a8 gyl g jeb a4 ubo b, 4 Q] 3

S5 oz 8l (ool sla sk (ol s gunls slaosly

30 (B90 dugd Sloyd sdlag Bloas 9 (S jy pole DS ¢SSy 0SS ¢ gouiigar 9,5 Jbsbiwl - ) Y

gdno oy (siblags Oloss 9 (Sl iy pole ol&iSls ¢SS jy 2351 4y 385 pole 9 soudgn Olidiod S pe ludils -V
hamidiad@mums.ac.ir : ;Suwg xSl Camy < + OV VAV < PP+ D 10,5 «(Ugiammo d3danns 95) *

1WAE/B/10 1o w3y Ea b 1PAF/1 /P 22db o g )b


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

ey AL 3 ine gLy s gl b oy YIAE

Gy losyinS i ol b e aile saxSTaal
55 Cpl Sl IS lo s g (o) 2 Sl 5o obis Gleys
Wigd o G ) D)0 4

05955 e SNl 5l eolil gl ) eslind
@ 3)lpe (Fp 0 &S Sex g ol WSSL Sl eud 7l Sl
53 gl Gl eldll e Jou8 BB ()59, Siighe e
Ly sladsbo Sleogas ) pan lls &5 Sloges sl S5l
ol lr Sleysdshe wile iz ol nlply wiies
slodshe Lo gladole 09> 5 Cwl Lisyee ol
sldshe b (ug Jlxb w0y, S slashw)asdly Lo
AA),S )3 solaiul 850 die) (] 5o wiiles g0 g0l

sk Ol ly ol sladsho 5l 3 glals 5o
oo ol 45 aix o iS e oolitul @i, Cuws |
35,5 olgan Lol cilosgas slowl ple (o 1) crpws slo il
ol 5 Ll el 008y elyer oo il b lee oo 4 LT
sdobe oy a4 dasle 5l eslanal 5 Slejo sk (le
21y e mls @id) cons 3l sl oy sl ol
wobs gl sl oludl o Jlo gloe 4 Ladlails
@ Camd SPR M) (o Ll ead Flie ceniil e
Oezed g Wl gl g Blan (55 ol slashe
e sladshe 4 Cons Slany 55 sladshe 355 2Ll
S0 edd Hlo la,S le 1 g ks (Ve N V)l iy lgsenl
ol sladshe alin (o owtilie w3k o Jshe
4 olies alex 15l & il plpenl S sapiilie
ok DYl o Lo Glags (S, L ke slag)
g o)Ll lajlgn g 0l sba,gnS (S le slagntis
oSl gl o placslis Ll o a5 550 S5 Wb 4!
iyt yiee 5 o saaline CDY <5 o CDYF CDOF CD¥A
Olyise |y Wl &5 col Gl (o2 2L ool sl ok sl
cutS Solw 4 uizmed g 9,3l Caws @ ilews 5l ], @
9 SYsb Do 4 Jlgaizr Shogas Li> g IS5 00

ailgi o b Jshe (ol a5l se plid 5 luly cpaiz 5l o

\yvay ‘_,UT e 0yl (P g 9 S 0590

dodio

bl s o] o a5 el Sdplie PLs! g oo
Pzl cde 4 (gl (pl o co Caws 5l ) a3 5l eolazul
Sery 4 Gyl w4 Caglie by gl w0
S Gl e Sl g e 0y Wl
3580 (5959565) 1500 5o 55 9lS @38 5 (ool ) 9>
B Sl Wl Yl e a5 Wb by sla b
50 il (Ve V)alnd gl md 5 Johume il
095 g sealde> (gilem Az ) ggi ol yo Lo sbaJsbes
0dyd « S £g5 Cobo aiile 9o £55 Cobis o bl oo ol
30 (V) ls 0925 (Ly slo Jol) Jolw o> ol a5 onls
by 08 (S Sew @ i 90 g8 Sobd ggee
G STy a5 Wdiiee peRime dn 4l (B)asl
ol,8 .(B) wib oo 30 55 90 g5 ol o Sl g el
(Shag b 3l Slag,lmal shls Sae sy subs
g ge 9,5 B S slon 5 (Shigid (Shgyds

98 Om Jo Sl (eSSl sty sla b ooy Lad>
sledshe  alols ogiee B0 Syuml 5 2SS
ples 00iiS J S slopaslio g (ol S (sol)sloin
5 S slaghy, anesi sl ol Soenl 5l Ll iS5
Sty petme e doled el lo)03n Cubs ey
45" ol slasbo 5l s 5l G By sla g o5 0iS (oo
ot BINS go JSD W )ls I Sy (gl 5 18]
Sh ool la sk o5 )l oade Sladllas 51 Koo
35118 ile Y pli G950 b g Jxb plgseial jie 5o
w8 e o sladshe obml el basls ol plas
55955 Sl ploie lashe a5 oal ools (lis (rizren
Ly gladsho @ sl oo 35 (Lo 8 oS ool slaJsl
ol ples

SpS oo Dyge Sabs g5 50 0 &S L sla ek Sy
OSoe ol SSL Sl g 005 @) Wi Boyb I Wlgi o
JSae 098 3, (alogx by el pien bwg ol
313 05008 ot 509, ()1 L plail g 2l Wiy y0 a5 Lo

O3 (Bgho vl (Sloyo m (Sl Wlods g (Sl pele oA aloeo


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

Bvia

OlKe2 g g0l e

o2 okl led slo ol o Kileo = i Lo p2 50 Lo sl Slied
e, plx e e
X e o po 0 b ol s = (Sobor Jploo j0 Lo fph J5 olter
ol Gglos J o>

b oar il ol slaske sz olil 5 glulis
i feglugld ST

Soxg 3l wb Jb or <8l sl silulax L
5o ssbie ol 4 055 ol el sl sla sk
STl g5 e S ladshe il 5 il
adyl slagob il b owgolts sladshe gl ;5 09250
A 4955 o Jgbe S yold onle b oads s les

Oliee estrr b ok sl sho cigd (S e sl
nJsks ol 5> CDan 5 CD oo s slagaslss ol
J Johor gmalomgm 51V e I ol ool 4wl L))
W08 gt PBS jdle ¥ Lg%, oodySes
Soat il adds VO e a Ferr g 40 L e
CDz 0o » hge ookl ygSon Vo ool 4 008
(Invitrogen, USA) pw ;928 ailiwssgnl K, s> gl
Sol> @LM;! CDy, g (FITC: Fluorescein Isothiocyanate Isomer I)
(RPE: RPhy Coerythrin) (Invitrogen, USA) . eS8 S,
a5l o )5 il ax 0 F glos jo a4 Bo Ve Do 4y 5 adlal
3 00P)Bw,F LSb /) aealle L L g was
2 G pegimgls olSiws 5l eoliinl b ladiges (b))l coles
BT s sl PE sl YFL 5 FITC (gl YFL U oo
5 YIA WInMDI lls 5 51 ooliiul b sl 5 ausy o baosls
Siyen S5 sl b Jsho 0038 5o ool 5T ali
2585 plxl 0g>

1Oblge> (6,055 9 B9 0

YO+ 299> (59 b @l 5 Jlme slac jlaslllae ol )
5 oSy dunnge 3l ol oo, al solawl p 5 Y0 b
bl o (oo Cllgs wod 4 gt 3l s3lop
celo VY 5 olidg, celu VY Gl Gles o laill

\yvay ‘_,UT e 0yl (P g 9 S 0590

s andl sl Slessbe Glaal gl oonlie Sl
s gz b Jskes ol 5l eoliiul o Legil s LSas Jlazs|
<8 4wl ook cnl adss sl oslainl 9550 oSS
5 ol sladsbe Glyn bS8 (ow)p g aslllas 590
AT 0] Caws s s lows (oo Cgz il )8

ol ook 5l oolawl asdllae ol 5l Gua ol pl
Sdgi Sl WSSl o by lasle & nled 5l e oS
il andly ) cobs pleys 4zl 1o 5 udged]

IR P9

iz <8l ol sladsle (gilugalls 5 o

4 oaisSaxxlpe Lo oS0 GlLbl sl 5l oy lalad
il b S paSlegn) Jee Cox 2l g
2 el abiizme (5950 GaSlugd Joo Sl am lis e
sl PBS L el as i olfigle)l 4y bame (gloo
0 (Sigma, USA ) (s logi yiwh w0 ) S g 5
I o5 o sd el b ool 535 Cop fex
cil o Jslos ad Tz gl s el 00l 5 Jsloce
VO Saw 4 (Sigma, USA NN = 565N o 51 Lawgs ,lais g0
L85 1,8 pan 5,90 o5 il 4z 0 YV gles o cels
255 by (5 S 4 a3l clld il e Gl Sl o
el Cews a4 Jsbe SN g 5sedgsle RPM B
Mrck, ) 5 oS3l 3 Jona s 3530 50,3 (sloJ5ol5
Slp esl s 4 slashe as Bi> (Germany
Srogualugh b o) n 9 Sle> Joo @ By5 9 GB)led
ONVAYAF)Huas0 5 sola!

sz S8k ol sla sk (3l

Ogredlmges 51 yidg S Ve ay o Jsle Bled sl
03l b s 05 a3L5] PBS 3L g See Vo o Jobo
b Ghlad sk olas Yo Gl b s s oY )
slaei saimolis a5 n5 Jased j0 Jwols olael Kl
Cool oo (ygmmilimages (CEIIML) 5 s S, 53 L Jsko
Ogmsbimga 50 ol S slasd Cules ;o 9w ools 13

O3 (Bgho vl (Sloyo m (Sl Wlods g (Sl pele oA aloeo


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

sty S 5l i gobs B glw b oy VY -

169 ,Sboe S9n (23]

Tl Gy VO e 4y LSS 55, 0 2 ( Jsko gy 5l o
ol sl wd pSejlal 095 Y e slas; (9> SIS
L oy o azils aSs Lib Ly o 5l a5 SUlge> slace
Jls= 69, 097 0k8 S (e 05 (S5, s (35 e
ol ol eols 1,8 (Bionime) jesS sl oKy ogaste
s 5 yeS0ilail (FBS)LL ye5 ab ylime i 5

Gl (w2 g dalllas 4y bgyyo glaasdly Jolo 5 4520
5AUT 51 okl b loog )5 s dnlio (sl (s)lel (sloJolo
odliul b g (S5 o 3051 a8, Sy il ly slagyges]
Cge 4 @l 28,8 slml 14 ilus SPSS lsley sl
ool Bl 3 losds ools 5lis bagie £ Lae Gl sl
Al ad S b s g g laas 4y /0> P polis

sorilie ool sladshe (yiegimsld @S ow)y
QB

Bl ol sladshe glpeul 5l as aslle ool o
e oS Gl woys dadole (ul ol cox (02
9 CD2) 2y 8L 5l grie ologywl ol sloJshw

W35 )3 (mip 590 S egimld 5l eolitul b (CDgo)

L 4593555  CDgo e oS ol
RRPE (R.Phy Coerythrin)

Olad 8l oad aid S ladigel (g egiamsld o)y
Sl 3 oad o cenidlie ol slaJole a5 was
oo; UL"’ 6)“)(5'.“"‘“ )}Jo L ‘) CDy 6.7:.‘4»4 odj); <=

(O Ks)el

ga

|
B |
3 |
7 | ?

4

o |

10° 10 10° 10° 10*

CD%0-PE

\yvay ‘_,UT e 0yl (P g 9 S 0590

Bails wls o jo ole> § uad 2y 5 o5 ile
A (504 dge Sy psle

:Qu}:} 6‘3‘3‘."9;

05; ;S.v kf"l) A 05; 99 o LQC)) can]las u.)‘ ral.‘>u| 6‘);
Slos, Ko 09 5 palle Jlog b gl cou s
sladshe b oadyloyd 5 Gewgigish pml b oad 0k
TR CEIC RN EHIR = <8l 5l e los ol

ol @‘5..9 J.M NN
C,uba 6[.3.”

o, o VS

590 L (Stereptozotocin) (Enzolife sciences, USA)

O 959595 yimo]

Al 3,Y ol 4 (IP) Sle S5 &0 4 #omglkg
S5 Syse a5 end S sy Sidsd pre 58 STZ
Sby b By ez s @ byl Gy b eolinl
S5l
po sl b Wl 5o cele YYU(O, jo lp (swsw <Y
Sl oltws b (o3 W5 (e S 65509 Olo
w8 bl 0l (550510l Bionime GM300 series, USA
208 Al o Yo mo/dl 5l i, lisb e

00l (cubo Sllg a4 by ol gy

el bgle Blio J315 50,55 b gten W 51 o
e Ve ma/Kg 590 LAY cuidbly o O-malkg 590 Lo /Y-
£ 39,e b amnls a5 0,5 O jo aids K Gaw a1y Lhge
4 e 998 Obled (003 Sialew Glunar g Wgd auits
sae VYV e gol> Ml 5/ PBS  idgasl Sy S5

P> Sl 4 oz S8b 5l el gl ol Joke

o8 el Jlog 10 ME s S 555 05,8 (ks sloe,
Wb (3,5 J S 0,5 (mbo slow, 4
&
' B
%
=
Q
v
w
0
10° 10' 10% 10° 10¢

O3 (Bgho vl (Sloyo m (Sl Wlods g (Sl pele oA aloeo


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 |

Bvvy ohes g 6ol e

300
g

Count

A ‘
E w"@&k

0. A — ..L.....mv —
100 10 102 10° 10
CD90-PE

=z céb Wl)n 6ol 6L®J9l.w 59 CDgo oddﬁf oy @Lu :\ sza

o ,LES 4 ond pree slaJsb glalais Jlgei B (S 05,5)e] oz 5 il mupe o il (YL TS,y saims Lt 45 s sloshe (slabii Jlogas /A
JriS 05,5 s Jske LCDgy Jsko suiiS by sla sk moly Sols' el & Jiles aslin ol Ty C ol ol 5 ol e 5o LT (LRAM) VL FosST

MS[) )‘ W) L).‘> CSQ‘M‘)'O Ls‘bl"‘” LsLbJﬁl“’ aS M\b‘sc L| :049).»95 CD29 @L‘a...u o;b)..f QL».J oy
03,5 oo o soe yob a1y CDgg (v 00iy S o) FITC (Fluorescein Isothiocyanate)
Y ‘.iw w‘ QLM 3 u_BLs )‘ AW 4..\.5; LSLQ‘L‘}"-’ 6)‘“‘“9“‘“’“ 315 Er
gla 8B
& 3
o K
= =
o <
% @
A
0 : 5 A RUT 10: 10° 10*
1 10! 10 10 1 29-
CD29-FITC SRR
Mo
&
2 l’
U »

|
[\
o M

100 100

10°

CD29-FITC

<z usl.‘ A.s“’“““"‘)“ 6‘31-‘—‘-’ LgLa‘_JjLu -E-u)j-\ CDgg DJJ)—j uL'-‘ ) C"L"‘ .Y JS.M.,

PUNCRWRR 9 FRW O 6L®J5L.a Slakis )‘\)9.0.; B (J);..S 05;) Sl ] L)""L 2B L@HT YL ‘_,;..\.;Sl);7 sasaaslis a5 eads O sl LJ5L.: sl A.la.lﬁ)bWA
L ngD 6.]91‘.) oJJ); oaiS by o Jolo 6‘5‘5 :)Lolf Cooly 4 bl anslas r:';fw : C el ;‘,w:l) 5 Oomb e 0 L@T (/AANOY) YL jw|f ERSEXR
S 03,5 o oo

AP LT piied 0 ylouds o gus 9 Conmms 0590 33 (B9 e (il yd m (Sl lovs g (Sl 3y pole olKiSls alzo


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

ey B 3 ine gLy s gl b oy YYTYE

&S ab g pSoslail e A i 59y i e alold @ g,

(Y Jgo2) 0 oass 59, YO (o jo 156 oyt

1095 A8 le oy 2
b ol sladoko 32,5 5l Jol> @b (ow)p sl

VO by o by subs slaws, )0 S6lS e » 0>

loads Lo MEANESD & 50 4y gl . Sleys 09,5 S8 4 cilisee slagylo; yo o, o5 0B (i o9 1) Jgo

(mg/dl) oe5 a3 @38 Pl
YYONEYAY YEOEYY PLEBTS
YIOEYANF Yooty f P 39,
YOS YEY FO* YOVEVA® ©3 33, JrS 05
IR AR YEs+)5* w255k 39, A sl (gubs
FEO.fEP T YYAE)E* e 9
fav.oty.£0* YYOEVA® o § S 9,
YYY.EEY £0 YVOEYY o 39,
AAAAEAANY YEFEA PRI e s 0y,
YOO.SEY VOF YOFE\YF S ; I R
F% 0% ol ook b
YEALE $* YEAL)S* w2335k 59 - '
T Nslas cdl,
FYAALE F* YEAE) ¥ o T e
ATV, = = )9
Yy 0fY Y O P2 9 S 59,

odd gy OBl cpl (sl (Slays slahy, 5l (S lye 4
@y, 3 Dhgo 4 Sleyo Jele jo I8 ulel (VFA )
el 00l

Sly Slem on @ cwle sladsle al> e sl o
Wg)d® 093 oyl sl e ool cal 4T Wigh o
e il (S8 W) Koo 38 e b 5 (Selsl
JHs 4 Ll Seotts Gy dadsbe (5355 3)ly by,
3559 3 S sk a8 sl 0T 5 (258 wilbioe 05> Ol
dodo Lol 0)lg 9 00,5 j9e 395 Yz 5l o> Ol @
2 s sl Jslo ((Homing) o35 aY)digd oo oay
4 955 oz (Niche)lase 5, ;b Coxd ways dsds 5|
bl 5l ol jo 5 auh ples Hh 050 28l slo Jolo
ks dedo Bb Rl o See 5 g SL
(N g oo

el a8 polailen oad by oo, iy (eSke
JrES 09,5 )0 aSh 5k ol lis (s)lo g S 8 o0
5 Cam j9y 50 YAQ EYYQ 4 (YYQ £YP0)5l jao 55, 40

\yvay ‘_,UT e 0yl (P g 9 S 0590

cle @ &5 cul gl golem 25 ol ol

4 ol 4 S Bl Cuglio b g (rdguad i 0
@ ataly Sl g a4 e Cabs Wl S92
9o e (Gl geadl ) e Z0li3)gs £55 5 (Gl o]
o e sbadsbe @y Cond (ulogs cle a4 Sy g9 o
Cenglie e s il oo odumms 45 93 g5 b g WS e
O Sl @iy pos 5 Oelsedl & (2 5 i lacél
Iy obo Ghlewm 720 90 g55 ubs LAV VA)o4d oo ol
SG gg cubs slyls ubs ol 30 Lo eols 3 L5t o
coolazsl SMSie shls ol s lew a5 LT 5l il oo
Oloyd lp s b widlios los S Sy, 5 (olex]
a5 ooy slacd iy oszg b vgd e wlesl g)len
ol 485 )90 (Shp psle alide ladie) ;0 9SU
a5 )l 3szy abs el laglen ook Slael jeie
0992 )15 p opdle 5 wigd oo alide (rt 50 Sl 3 STl
looslyls 5 (Siw (sobaidl g ible b ol 61y o]
ok sl she 5 oslinal 31 wles o Joans asal>

O3 (Bgho vl (Sloyo m (Sl Wlods g (Sl pele oA aloeo


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

Bvyy

OlKe2 g g0l e

slaplos hy ssill Vb gl b sl Jole
Yore Jlo yo ol Kea 5 (VE)(Carcia)osl sonl o5l
Sl gy il 5lead T goly Jol sae Vx) 0;)1&
adllas ol win,S o,y Il g5 ond ubs o, a1,
Ol oy sk 0 e w3 ll I S
5 Vo Jlo yo il sladss v 9 YONg zhao (YY) oy
35 By o5 ol sl ol Sl aaliial 4 oga Y01 -
Yeof o yo o) Ken g Ende (YY.YF)asas cobs ey
4 ol o3jen Slaw o ok sl 6
Ol pgrad els o ) T ogg (b slagige
(YD)l

sdobs (Sl oo )5 5l e ax ST calple
b allilejl mlbs e 150 ol ploj o solny
ol ook codilB il oo loys idu W (sog9u>
5 Sl Gkl ol o s e ol loye o
Crow 4 3l sla ol (cwiiges ;3 9290 lasigliSS
55 ialy SaS ol il 55 ol 0055 sl ok
Ly sl Jshos JolS ool slosb (53905 51 457 (Sl
s & Sl 5 Sailaeied Ll ok o Skac
Dged widly> il SS ane; cpl o 5 wnlie
Jo ol @lsal iz ST lacd i o5 o lsal
aled (285 (Lo

3 a8 olEl (Sais pe cubs Cueal 4 azg b oojg
R o P TP] UG L D PR JON S E N | 2
anal> 5 o1 b b aSal e 4y izmen 5 abls ;500
sl soxlei e Sloyo ol il el (S s
3 Sy e (B ailg oo ol sl Jolw 5l eolazl
O,)l8 aS al e Budow cpl jo cplpln sl ans; ol
Silolas alsje glils a5 oy b ol sl Jolo
oleyd yo Wl 1) Koo o Jokow 40 b clld 4 el
G Gl 5 oS LB byl vy by b,
oo, @ 3,5 5l o W0l b Jele (pl ol coslie

\yvay ‘_,UT e 0yl (P g 9 S 0590

Sl ol b oads jlas slocs; 09,5 50 uizred ey o2ty
59, B OYEVVD) ao 5, 5l (59 Rl (2 <8k sobn
395 U w4 02050 59, 3l Lol wl sass (VPG 2YFA) 03
ond 203k jo) 4 Sond (5)lo gire Sl ety g Cenn
s 50 ok sladshe il e 4 Wil o o oo s
o3k cnl o L) Candg Sente 5 095 w8 a5 5 ]
5 JAS 0 st Sl 55 95 438 liwe a8l il
O 5 S j3, 50 Y/POEFAY/D 4 (VIVVEYVD) a0 lo;
sl Jslo b oo jles ol sloe, jo Ll cdl gl
G (Y/EOEYVY/E) oo 59, 5l Lalidl &g, oy bl ool
Wlgi o siloy alold pl aS wis oy (F/PEYPA) 0030 30,
o e 5 ol slo sk 3S%le sl 3 olog Sl
3lam Lladl pguil (90,90 adg Caa by slasho 4
Rl gy (FIVETY < /0)pnty g Cam 59, Um0l 59,
o 0 Sles cdimolis a5 ol oays (e W8l e
odel Cawd 4 s ([ 0PP)ail o ol sl sk
olse LialS 5l ColSs Ll ol aS 0gr Sldllae b Liwly o
@ oS cails ol sbedshe g Sl ol G5
! 00 o)l.w‘ J.Jé B dJay).A Sllas )l O yg0 >
oHan s Wilson lawgs Y+ VY Jlo o a5 glasdllas jo
@y b ok sl ples g cuS el s, 2
lax golbas sl Jslo 5l lsi oo 0l aice 0905 plxl
Pled ly e 9 M ge SO Glyie 4 oy 8L lead
aS glasdlas jo (Y))o,8 oolwl by ol 51 ales glgil 4
ol sl ol i bl YeVo Jlo o Taha lawgs
Ol el las glaaa VF-VY olo fige oy <db 5l gie
£5 55 2 0 il s asmlusls g, b 1, sl
ouds oz 2l 5l o3l gy il cemiilie ol sl Jole
Sl b iz @z 8L peniilie ol sladobe 4
O pla Gl s sis Clgais Ojge 4 oal ools
5 07 (Sl Jobw sloos) abox I sk 03, oz
Sz 8l a5 Wiy asl cpl 4 Coled jo iyl Bgad

Syeo 4 A cl ol o Jsbe 5l cixex (slyls

O3 (Bgho vl (Sloyo m (Sl Wlods g (Sl pele oA aloeo


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

ey 3 3 e 50lis s sl G sy YYEE

&l Sl s alS ) 93 a8 Gl e S sk 4 (ubo

S pole oIS 5 wple (condian 09,5 wslul ples 3,5 o)lal 390 (nl & lg¥ oo G (n) slocusgacs
Ol el o 1 Lo oS leslings pizme g 03 (Sgdo Sl 5o C-peptide e U 0g g Gudiss ol y0 &S
ol |y Slo,08 5 Sas JleS Wioged (5,b b @ By ol Cood o YU Sle @ a5 Wb e T ol
PURVARN NS

References:

1- Eickhoff H, Guimaraes A, Louro TM, Seica RM, Sousa FC. Insulin resistance and beta cell function before
and after sleeve gastrectomy in obese patients with impaired fasting glucose or type 2 diabetes. Surg endo 2015;
29(2): 438-43.

2- Zhang T, He H, Yang HL, Huang HJ, Zhang MF, An ZM, et al. [Study of glycated aloumin cut-off point in
diabetes mellitus and impaired glucose regulation]. Sichuan da xue xue bao Yi xue ban = J Sichuan Uni Med
sci edition 2014; 45(2): 274-77.

3- Xu T, Shi M, Qiu YX, Wang YG. [Study on correlation of glucagons, type 2 diabetes and impaired glucose
regulation]. Zhongguo Zhong yao za zhi = Zhongguo zhongyao zazhi = China journal of Chinese materia
medica 2014; 39(12): 2356-63.

4- Yiu KH, Tse HF. Specific role of impaired glucose metabolism and diabetes mellitus in endothelial progenitor
cell characteristics and function. Arteriosclerosis, thrombosis, and vascular biolo 2014; 34(6): 1136-43.

5- Sharma A, Ezekowitz JA. Diabetes, impaired fasting glucose, and heart failure: it's not all about the sugar.
Euro J heart failure 2014; 16(11): 1153-56.

6- Hu MJ, Ruan GP, Yao X, Ruan GH, Wang JX, Pang RQ, et al. Induced autologous stem cell transplantation
for treatment of rabbit type 1 diabetes. Cell biolo inter 2013; 37(6): 624-32.

7- Wang L, Zhao S, Mao H, Zhou L, Wang ZJ, Wang HX. Autologous bone marrow stem cell transplantation
for the treatment of type 2 diabetes mellitus. Chinese med J 2011; 124(22): 3622-28.

8- Noguchi H. Recent advances in stem cell research for the treatment of diabetes. World journal of stem cells.
2009; 1(1): 36-42.

9- Mimeault M, Batra SK. Recent progress on normal and malignant pancreatic stem/progenitor cell research:
therapeutic implications for the treatment of type 1 or 2 diabetes mellitus and aggressive pancreatic cancer. Gut.
2008; 57(10): 1456-68.

10- Bahk JY, Han H, Lee YS. Stem cell treatment for complicated diabetes. Inter J stem cells 2008; 1(1): 91-5.

11- Lock LT, Tzanakakis ES. Stem/Progenitor cell sources of insulin-producing cells for the treatment of diabetes.

Tissue engineering 2007; 13(7): 1399-412.

AP LT piied 0 ylouds o gus 9 Conmms 0590 O3 (Bgho vl (Sloyo m (Sl Wlods g (Sl pele oA aloeo


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

Bvvo ohed g 500y e

12- Krishna KA, Rao GV, Rao KS. Stem cell-based therapy for the treatment of Type 1 diabetes mellitus.
Regenerative med 2007; 2(2): 171-77.

13- Volarevic V, Arsenijevic N, Lukic ML, Stojkovic M. Concise review: Mesenchymal stem cell treatment of
the complications of diabetes mellitus. Stem cells 2011; 29(1): 5-10.

14- Taha MF, Hedayati V. Isolation, identification and multipotential differentiation of mouse adipose tissue-
derived stem cells. Tissue & cell 2010;42(4): 211-16.

15- Davey GC, Patil SB, O'Loughlin A, O'Brien T. Mesenchymal stem cell-based treatment for microvascular
and secondary complications of diabetes mellitus. Frontiers in endo 2014; 5: 86.

16- Wen Y, Chen B, lldstad ST. Stem cell-based strategies for the treatment of type 1 diabetes mellitus. EXp opi
biolo therapy 2011; 11(1): 41-53.

17- Saito T, Watanabe M, Nishida J, Izumi T, Omura M, Takagi T, et al. Lifestyle modification and prevention
of type 2 diabetes in overweight Japanese with impaired fasting glucose levels: a randomized controlled trial.
Archives of internal medicine 2011; 171(15): 1352-60.

18- Nakagami T, Iwamoto Y. [Diabetes mellitus and impaired glucose regulation]. Nihon rinsho Japanese J clini
med 2011; 69 Suppl 1: 388-93.

19- A LoCascio S, Spinelli J, Kurtz J. Hematopoietic stem cell transplantation for the treatment of autoimmunity
in type 1 diabetes. Current stem cell research & therapy 2011; 6(1): 29-37.

20- Zhao Y, Lin B, Dingeldein M, Guo C, Hwang D, Holterman MJ. New type of human blood stem cell: a
double-edged sword for the treatment of type 1 diabetes. Translat res: J labora clinic med 2010; 155(5): 211-16.

21- Wilson B, Liotta LA, Petricoiniii E. Dynamic protein pathway activation mapping of adipose-derived
stem cell differentiation implicates novel regulators of adipocyte differentiation. Molecular & cellular
proteomics: MCP 2013; 12(9): 2522-35.

22- Garcia MM, Fandel TM, Lin G, Shindel AW, Banie L, Lin CS, et al. Treatment of erectile dysfunction in
the obese type 2 diabetic ZDF rat with adipose tissue-derived stem cells. J sexual med 2010; 7(1 pt 1): 89-98.

23- Zhao Y, Mazzone T. Human cord blood stem cells and the journey to a cure for type 1 diabetes.
Autoimmunity reviews 2010; 10(2): 103-07.

24- Zhao Y, Hwang D, Guo C. Immune modulation of blood-derived stem cell as a comprehensive tool for treating
type 1 diabetes. Discovery medicine 2009; 8(43): 219-22.

25- Ende N, Chen R, Reddi AS. Effect of human umbilical cord blood cells on glycemia and insulitis in type 1
diabetic mice. Biochemi biophysi res communi 2004; 325(3): 665-69.

\yvay dlﬂ e 0yl (P g 9 S 0590 O3 (Bgho vl (Sloyo m (Sl Wlods g (Sl pele oA aloeo


https://jssu.ssu.ac.ir/article-1-3187-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-08 ]

ey B 3 e (g3Lsy b Jokw U oy p YYFE

Effect of Adipose tissue-derived Stem Cells on the Control
of the Blood Glucose Level in Diabetic Rats

Moradi A (PhD)*, Mohammadi S(MSc)?, Hamidi Alamdari D(PhD)

12 Department of Biochemistry & Molecular Biology, Faculty of Medicin, Shahid Sadoughi University of Medical
Sciences, Yazd, Iran
3 Biochemistry and Nutrition Research Center, Mashhad University of Medical Sciences, Mashhad, Iran

Received: 19 Apr 2015 Accepted: 6 Aug 2015

Abstract

Introduction: Mellitus Diabetes belongs to a group of metabolic diseases, which is caused due to the
disturbance in insulin secretion, destruction of beta cells, auto immune reasons, necrosis as well as insulin
resistance. Stem cells therapy has recently been suggested as a treatment method of Diabetes. Since adipose
tissue-derived stem cells present wide availability, easy access, hight proliferation and less immunological
rejection, the present study aimed to investigate their effect on the control of the blood glucose level.

Methods: In this experimental-interventional study, adipose tissue-derived stem cells, harvested from the
liposuction surgery were purified and after being counted by neubuaer lam, were evaluated via flow
cytometry in order to identify and approve the existence of stem cells. Sixteen male wistar rats weighing
about 250-300 gr, induced diabetes by streptozotocin (60 mg/kg), which were divided randomly into two
groups of eight. Group 1 (Diabetes control) received the normal saline treatment, and group 2 (treatment)
received 1.5x10° adipose tissue-derived stem cells. In order to evaluate the improvement process, blood
glucose level of rats was measured by glucometer every day for a period of 25 days after the tissues
transaction.

Results: The results of flow cytometry indicated high percentages of CD29 and CD90 in mesenchymal
adipose tissue-derived stem cells. The blood glucose level of diabetic rats revealed a significant reduction
(P < 0.001) in blood glucose level in the rats treated with derived adipose tissue-derived stem cells in
comparison with the control group.

Conclusion: The findings of the present study revealed a signification decrease of blood glucose level after
confirmation of stem cells isolated from the adipose tissue using cell surface antigens and its injection into
diabetic rats (P <0.001) .

Keywords: Adipose tissue; Diabetes; Glucose; Stem cells

This paper should be cited as:
Moradi A, Mohammadi S, Hamidi Alamdari D. Effect of adipose tissue-derived stem cells on the control of the
blood glucose level in diabetic rats. J Shahid Sadoughi Univ Med Sci 2015; 23(8): 717-26.

*Corresponding author: Tel: 051182022505, Email: hamidiad@mums.ac.ir


https://jssu.ssu.ac.ir/article-1-3187-en.html
http://www.tcpdf.org

