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rAbstract -

Backgrond: In recent years, mesenchymal stem cell functions have been at the center of attention of researchers.
Evidence shows that mesenchymal stem cells act as paracrine manner and thus, biological agents such as exosomes
and soluble factors are present in the supernatant that can act as same as mesenchymal stem cells. Therefore, isolating

exosomes from mesenchymal stem cells and determining their properties and their validation can be used to achieve
therapeutic goals in autoimmune diseases and cancers. The use of exosomes isolated from soup and supernatant
mesenchymal stem cell culture does not have any of the risks and problems of cell therapy, and also it is more effective
than cell culture.

Materials and Methods: In this study, adipose-derived mesenchymal stem cells were used, after the identification of
mesenchymal stem cells; mesenchymal stem cells were separated from supernatant using the ultra-centrifugation
method. Concentration is determined by Bradford method and also their qualitative properties were determined using
an electron microscope and Dynamic Light Scattering.

Findings: After culturing and passaging mesenchymal stem cells, supernatant were collected after 48 hours and its
exosomes were separated with a diameter of 40 to 100 nm using an ultra-centrifuge with an approximate acceleration
of 60000g. Its Average concentration was 630 mg/ml, and the electron microscope images show that the membrane was
not damaged during the separation process and spherical structure was maintained. Analyzed results from the Light
differential device shows that almost 70% of the particles have an average diameter of 50-90 nm.

Conclusion: Comparing the two methods of isolating with acceleration of 100,000g and 60000g from the results
obtained in other experiments, exosome particles are more pure using acceleration of 10000 g, but using the
acceleration 60,000 g, larger particles of exosomes such as microvesicle may be seen, but ultimately due to difficulty of
accessing of a centrifuges with an approximate range of 100,000 gm, separation with the lower accelerations are also
applicable. Also, the isolation of mesenchymal derived stem cell exosomes and its mass production may be considered
as a bio-safe product in the treatment of diseases.

Keywords: Exosomes, Mesenchymal stem cells, separation, ultracentrifugation

\_ J

*Corresponding author: Seyed Mahmoud Hashemi
Email: smmhashemi@sbmu.ac.ir

I[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-06-23 ]

s Research in Medicine 2018; Vol.41; No.4; 244-50 —no— =


https://pejouhesh.sbmu.ac.ir/article-1-1783-en.html

I Downloaded from pejouhesh.sbmu.ac.ir on 2026-06-23 ]

Yo-LYE b W i o i hoss

0 .. .Y A ;
U/fy;dtduj&«&w:u"/f}“;@”u"/,iy"u?’%oy"w

b onliil 50 (53U (5L Jobu 51 000 laa (b 0939351 Cluoguad (i 9 (g5lwlos
G 5l 13051 (y9, 51 3 Laiuw]

¥ 190 ol panid s 583 Y conild dgote s pED ' B g3 31y

el il agollo] ST oK (S0 Sl oy (ki G 0,57
pole oS iy sl yglid 0ASiih eyl (ol 09,57 5l 5t bty e (Kb pole ol o Ky oaSiild i sjslyisanl 0g)5 Y
O Ol agolleol T oK S Gl Ay saolis oy 095 Y

VWRONNVY sdllie by oo VRS ST i il oy

~
XS

4 podifio (oL (slo ol 403 oo Gl A8ps Cuno] A5, )15 g5 (o 3 ereitlio (23 (sl Jplo (5103, Slos 13 slaJlo > iSAB g ddsb
Al o 4S5 Ay 2pg b Jplw oS oy el 10 plxo Jolge 5 1o o151 dlos I S Jelge nlinl S so oo 5pSTl (Sloped
bt g Lag] coopas a5 poilio (o3l sl ol j1 1o pgias5T csjlults plly tidl ddh meiilio o5l (sl Jpho o (3,Sloc
5 s jlodidlis (cly pgjoiST i1 ooliiw] .25 )16 0oldi] 3y50 ylb s g yosl 265 (clo gylaw dilan  lo gylow j0  lojd Cln] 3 puiiy Cps Lilai 0
b gl CuiS (c1g) qolo 4 o syt (D piznan 5 I ]y (lopd Joho Mo 5 oS coritilio o3k slaJpho cuiS og) il
Lo sl ol Eypa i il ey 5 Gl 015 gyl il (ol (sl Jolho o 8l I (25 adlllo (3 oty gt (p995 9 Vo
sy gy Lo Lo pojgj ST < Ble )5 gjllis o oo ST 805 jands il gy il 03latal b mniilio (0l slo Jplor (Joho g jl el
S sy (g 0[50 5 gt r5Kig S0 Lauogs ] A ClopaS uizmen g e
FovoeQ 90 b i gy il jlodlizl b g ok (spglpar ol FA jl dmy (ol opus qudilio o0y slo ol Lol 5 cuiS il dny 208l
Lié Cepolor gy oSy Koo glai 13 5 039 AY MQIMI ] Cile 3o Silio 3,5 Lis o gl Ve v b Fe Lypdr cojliil U T olo pg s 5T
S Ao y3 Ve Ly a5t o yLii 9 05 olSod T gl e 0k ] Yo (0035 B Lo g Casl 0k Lids gjlulis wyli  blo pg s ;ST
it g o gl 0= 415 5 S0bo (D
sl Veeeo O 4o 10 pojaiST Ol 500 claying 13 odo] Cuwd gl 3 Feee o] g )eeees O (ilolts gy 90 duglio 0 i g a8 dels
Dyl s piaS piiod Cule o Colyd 0 (g Liged o b S jggpSe Aiile o 15T 1 s Sy S ] S0 B e Qg0 0y il oo
o9 A7 5 it (£3bds (sl Jolo jl s (ol g g 5T il pizmendilco 03,0yl o pigml 190 b il Ve oo g0 b jands il
5 S8 37 330 oyl lapd 3 ol o] Jpareo o i 40 Wi oo ezl 5]
Sl piileo ) o Lol speiilio (ol (sl sl ipajs 5T 54l Ty

Lol dgaze das S5 1) ghamno BN g3 S
smmhashemi@sbmu.ac.ir g pSIf Cony

——  Research in Medicine 2018; Vol.41; N0.4; 244-50 e ——



https://pejouhesh.sbmu.ac.ir/article-1-1783-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-06-23 |

iy 9 3190

ol 3o (3L (s gl (g 5lwlaa

Lo o2 <8l o 8Ll matilie o2k glo b (gilolie (ol
bl Cllses 351 Jsol cyle, b 5 C57/BLE sge Blaw
F o g oz oyl Lulpd )3 (oS8 4l (o2 <8l g oadanis
Posphate L PBS)* wlaws osis b (Ses JolePBS L guitns
9 o (o s dee )3 g YO (gols &S syl (buffered saline
Pl &5 dosg @ 95 23 9 Graslegi il (e 3 )5 e YO
Vo Do dy dopd p)S /) clle b (L&) S5 gg SU5UST I eolinl b
Ogsasluogw U odd a8 S )13 o5 e asp YV gled o aads
Be+ 0 5o b aids V0 e 4 o] s bl a4 Bl
4 gy s A5 M el 5 e oo §) Ly o sl
655 e pp Ao s DMEM LS S Lo o olyan
S pmnlogn il oulow o (FEetal Bovine Serum |, FBS)
L4 S AAe pad p U nas Jate cuiS Solls 4 5 45 03l
¥ o Sl 5l A 0l 5 B g 05 e WelS Lo sl YA 5l tas
(A) 2 (g o)l S Lame b Lazme jlpgu 93 LSy 5o, Y L
10l 9 (o202 S 4 el 53 sl Lo

@ Jobo 52 Ve ol b oolinal ¥ 5lely sl b 5l 5les jolate 4
e Vg JB S e cel YA Iy 5 Jiie S )ler oy
0295 LS o) ¥ om g oad wdlol (el 5 Sjstinl e
opilel Sy Jold Sfgiul bl 485 Gjpe b
(0 M) tpesl SiysSl 5 (V- MM) Sl g ppmelS Ly (NM100)
Lo g b o 0ld 46lsl DMEM Ly 45 45 FBS 7V olyen 4
5 (10 MM) 5515 Lo 932] (NM250) oyg5kel 353 Lolis Siijaess
L olyen 4 (/0 MM) Goliogisl 5 (58 NM) sl5 dgu]
5o VY Gde 4 .(d) wib e 0id 48lsl DMEM e 4 45 FBS
sgte & oy VYl S (Angs LSy gy Vo il baee
ly g Sl 03y 105 sl 3y culidll (3855 51 les (2
L5 ookl Ol Red  (506S5y 5 oy sl JBoS1y hSits anls
()

e gl pgjeiST Gilwlir 5 Jobw wgw oglaes
ok Ol 1309l (9 31 3Ll b bl o (53U (glad law

A ol Sui p dop & LK da pojeiS! gilolis sy
YA ot ol e 9 08 Bl catS Lo I FBS sy dopd
4 ly Jsl p35 oo gw (Sglaen 3l o A (6yglaer el
Sbdobe Bl oniilie lashe (2g) cuiS lame S| b pyje ST
Sl & 005 (5 yglaer g Adbige 60 shb slashes 5 0350

tdoddo

s9ien Sl I isrn s gere ) sertilie (ool sla sk
Sjdggel slaShy o Ul les 5 iS5 ©)a8 Jd> @ 9w (g
b 55151 obj ol Sl ladshe cpl it (Bl mres slp (orie
il ooliy slb ol Wokdlis g Loy b ool 520 ke
ol 1y Bl ol bl g glinsS] oyl oy b 2
@ and Jlel by gladsle 51 guie b pgiost (V) wmd e
] (slagusly Hlae ¢ Bl ol o5 Silo uaiilie (ool (sl Job
A Shlad Lo pojeiST il eslisul cimd(ca oy (el i wala
oo sy (rsbie ca3Sely Wlgie o SN 1) Wgw 3y 5 skl
{¥) 42 o g o ¢

b o dttn oo (90 Lo b (Sos8 sl JsSujs o pi3S]
g )] oo g (sl & il cloJobo glsil 5l (gl
5 JSielnsd s cov Jsho o Slls) 3 a8 b
I eg B e gols b pojeiST S e Wl JSTgek
Wilgie W pgje3S] piman idlie lapndisn 9 RNA (cla JoSUge
S ) i85 bl plas obagilon (leyd W9y (g yslaie &
Lo sl s & b pojoisl cuwl (Ses cpl 2 oglle
{¥) 2595 okl (pdgusl 32355 ko) (Sloy23g5

@b gbdob jl Guie b pojyiST ilule adlas oyl jl Saa
5 Poml 99 b 5985k gl ) oolital b bl S lame 5l o
Aile ol S Slogas s Ozed 5 b g 93 e
slodanly lsie 4 gl ) odlil jsliio 4 byo b pgjossT (silubix
@ ol Jsbo g JUsl ogll job a5 Jsho-Jske L)
ol (SIS OgS o )38 onl p oglle Bl e lagle
o) g oy (Slopd (sl 3 ool Jsko ) 5o o pgj955]
slgs )l com )50 0anl b 3> Jobo gk slaploys 53 o] ok
CiS gy glo g s il odlinel 31 ol )3 (zman (4) <85
Cudbgn b lagjlon ) Clllas Sy ) centilie (ool oo
95w 5 b poigiSl 4 sadedly i was Gldllas b plodl
5 oslpsegisal B Gl 258 Jgo sl sl silen oS
Iy e pasaisl 5 sy 5Sen 51 lte taiian (y0m plagiped
sl w8 ilolia ol Gladsho b g cordilie (ol a5k
S degorme S ol s pgjoiST (B) 392 winlgs adsl Jsho (olys
2l Tane s (S5 dlge g Sl cor 3l Slgime gism,
oyl 4y i B Jobos J31 & (0 03yl o Jlail Cdlaie oS
P 5 g (SHB) 2o Shpdeln (ilee b (S0 slaply
P93355) sl )3 ool 350 (sla g (F) g o Bun gl S5k
& s jous yole (UC-EXOS) jguts yilos 14l 51 odliel Lo
» & il e (IAC-EX0S) uidlgises] slagiw 9 (DG-EXOS)
(V) ol 0 o3kt Soudy s 1,35) b 5 adllas )

:/. &
S iags —

— YO'L“T\‘\‘_"«WATVA‘U@N\u» ——


https://pejouhesh.sbmu.ac.ir/article-1-1783-en.html

OSen g (B angs ol [ VEY

Downloaded from pejouhesh.sbmu.ac.ir on 2026-06-23 |

i — Y (TP AP (V95 (Pl (F)o gy

oslazwl yelate oyl 61y (SPR L Surface Plasma Resonance)
iS5 L o pyji8T b ol (s (sl (346 () )3 45 (1)) 29500
Sege )3 ojlisl Malvern gles’ j5ble b olKaws jl eslazwl L DLS
aie g SASTy 5 L 1 eslizul b e JUs 5 2 S Voo
CanSs o pd g 39y Slawd H3b oolaiw] 3y50 JUs addllas (pl 53 D445 o0
b oo el Slelbl oyl Libo VoA anjeSans LYY
Sl @ g @ xE Jhey nl S S9ps s JIlp )y lawys
lo 39y (o0 I & (g ) U yitagll i (go3gaxe 1> 3 o3l s
owd b g 03,8 58y b0 1y by poje35T (5l odlel jolaio b oyl 4
MALVERN)Zetasizer APS
(V) 13,5 3JUT 4 oilgs (WwWW.malverninstruments.com
HESVEN
(Sl Cluogad g madiilie (3l S dghw (o)
S350 s SensSon b ln Jsh ot ge Slinlis s
)’| WI)& b L;LmJﬁlw 2ls uL“ I) &»UJ”A.J L;LmJ9lM: slio
2Bl S5 g Wl b el s ) b tge glie (o2 cél
b 8l gl e ol lodsbs hles Jeily pe> Ll
259y V) CddS bl sy obars] saiSTal lalage 5l oslizl
Gl JsSess gl & 3l b s Jsbo sl ol cdl
Oszzed (B) VS5 645 onyd Oil Red | L;)AAT&) Sl om s
b ool S5y o 9 joy V) Gode b gl bamo 51 odlil b
WP 4 Sy je8 (2P O)go 4 peedS Slgw, Alizarin Red
(C)) JSd cusl sanlin L8
(9PN gSuwg Suo 3l 2oLl b b 09359351 (omw 52
9)55\»49)5\».0 Cygo & » f°9)9)§l )L>L~o TEM M )] ol L:
)]a_'é )J?aé) L)"‘ P (R RO IS WA w.uj )l>.) da; )L}L.u 9 ol
389 ySee | odlital b bl o f ) a8 g 20 gl Vee Lo pgi3S]
WAD 0 polal )3 9955 Sidshise b SasS la pyjssSl SEM
Robas > & Adlioe yio U Ve B¥e o pojeiST sl aiels
() ol XM
BSA 5y 5l Jlgie slacdy ans g Bradford Jeow jl eslicsl L
wagd,ﬁsmwm%mt‘ulwwijé
p33955] sl plis 3 gas Las Jgo s 5l eslital L s
gyl oo )3 p)Ss, S0 FY ‘_','l Jde &S Cawl 0490)5 dles ol
odal Cawd & dged ) (pBigp oy e Cund oyl pll I Gum
Oy 9y 3 b pojesST poladl laguan (e sl o il
2,8 ealawl wlly
:DLS ,.JL'I )'l odol Cauwd LY ('*_uL.;
ey s DLS S5 3l ooliss] LMALVERN olSzs jl oslizsl |
29k lod 3,5 (e s Jobo jlordlan pgjg ST (igmuiliwus 3 39290
VA e shs Sike gl @l doys VW Loy ol & JS j> o

daome A Fauts ylw 35 Bl an > ¥ glod o Ve je0 b adBd V-
Vo Ot (g 3,5 Ol g 2yl (Jobo ey 5 (6)beS5 UL g
o 3050 0)5 Jeudy il a3 ¥ gled )3 YeoooQ oo b ddds
e Bl 305 gl g 2 Jolo s g b (5,145 UL
(Beckman L5-65) joui yslo d )3 ¥ (glod 3 Fvv+Q 590 b didd
MEL dhsg 4 g @b el @ gy @le abye ol > 08
il > okl 3)00 (Slo B930S Ggruslwge Joyiul PBS
b Joks il (UC-EXOS) jouy yibu 1yl 5l odlazal b pgj935]
A3l e (IAC-EX0S) cuidlgiges) slagiw 5 (DG-EXOS) J&s
() ol 05 030t 5555l Ll g, 51 anllls ] )3 45

@b gldshw I oadlia s 0959551 Oluogas (ma
$oaid] 30

(P98 L gSawg S bwg (6)bppSe )

5 TEM 59380l CsSug S 5l o pojsiST (sislodyge osnlive (sl
oanlio (¢l diges (gjlw odbe] (gl 45 yobaie ps g 5 odlizwl SEM
5 00] s 4y (ygrilyusges (SEM) (g, (5397501 o6y oo L
5 o 5 00D uSd oy ¥ malle Bl 5l o3lizl b fpsds 5l 1,3
5 3 1y @303 ) ) )50 0 1Y g 930 BB oo o 3o
P eyS Suid g by Ol jekite 4 g ool Jsl SeSilew (claaslys
St g dud Ol dlwg 4 G 9 3,5 15 488 O Sde 4 gl
cSy8) SEM gyl oS sSen bawgs lapuSs g 9 2395
EM 3200 Je KYKY

http://www.industrysourcing.com/product/kyky-
Bl 5Ws L (em3200-digital-scanning-electron-microsc

(V) A5 aas SKvY-

oz F95S) gy oo bog sl (sl (g3l oll it o,
doyd V2l g8 5l aolitwl b pajeiST ammilwgu Tl 5 (TEM)
29 o L8 S Lead <8 WS ) 2 opkd Ko g ead WS
A8 B o dy )b gd b )T e g S B cd 148 5L gled
@ a0y ) olil Ll Ky b ol 5 sm g 0505 dtad oyl PBS L
ol 5 S3shge 4 bsye slagsyy b G5l S5y dbB> Ve e
¢S 5 TEM LEO 906 g pSUl oSy ySn 51 03l Ly b pgje3ST
KVA. Wy 5 (https://www.micro-shop.zeiss.com . zeiss
(1) 235 445 b 9 85 bl

258351 gy 3l 02l b s ST ol yeeni= ¥

Jslore 51 eolizal b 1) (i wadlie pojoi] Jake ppss jsliato 4
osd Jgte (slacd, 3 osliiwl b 3,55kl 4l9es o, 9 Bradford
23,5 s ¢ asedie clale L BSA 59

Swoliss (SaiSTly gy 5l eolaiwl b b pgjeiST doyd g 031l yuns =Y
DLS) )5

Immunoaffinity-) ks s clgss b pojeis! 2boy
Nanoparticle tracking ) (IAC | based capture method
s (DLS LDynamic Light Scattering). (NTA L analysis

% & N
F s



https://pejouhesh.sbmu.ac.ir/article-1-1783-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-06-23 ]

2y Jigl el Sy oyp @bl Lantilie ol sl Jsho silad :(B) b oo 0sd Canllig b b g (Sed JKB & pod jloly 5 wastilie (bt (gla Jsko (A) V S

Syl <l 4y adl e sla sk saalio caz 3y il 5015, +(C)

U*Mﬁ W PR ».\.;.;La )M yLﬁ Yool ¥ O > f’j)j)‘ﬂ o)b.:‘ (SEM) (5“"’5) ‘515/“&” U9S.M;5)SM La oduo—‘ Cowd ).)9.«44 (B) ML}

Feyerr Q590 b Seat il 1ol 5l oolaiwl b puisles Lo imghs ol 5o
Pee 2 Gl edilie bty gla]she I Fide sl pjeS]
S gy )Sen Jlodlatul by 038 (ilula 1) Johe g
SuSTy Sbe ool b rizmen pled s 1) b Slogad
oy b oaslis sla JgSjgg,Sen 2oy Ve Luyis (DLS) 35 (Senlus
s $U VA G lad (1Sl (ghl> I3 20> VY Ly 5 Sud sl |yl
PErreeggNeeees 9 ileli gy 99 duolie > (pizren Aius
Veore Gy 5 poieiSt b Sos o hagh o el Cunsy b
Feere G 3 Jy il o 5 oA (o Sen 5 thery i)
g o> B JoSojgg)Sum Wile pojeiST 5l 685 Cyd cul (S
sl g Sl oelitel bl pojeiST (silulia hgy (IS Heb
sl Sl G g Judin Jpame b g 5 )5 () (Slgige]
o9y Jb e Jg 039 yiiw TSGLOL g AlIX ales 5l ddaws

(00) 23l (o 0> () 99 & Sl 55 OIS
Sr9lsgaggml S (Ll (cordilie (o3l lashe aSl 4 425 L
P e Oselgil Slen 2ligisel Gln lie 21 win

Bgh (g0 03 paal )3 b ol 09 69,5

gl s g b pojois) ilulir oy @l cul s ol
255 a9k (o8 090

oy

plis” &8 cul olul ol 3 o poje ST silulia slagsby) > ©glis
Sl pzmen )1 b pojeiST (gilubix i ) 2Ulg (e tse by
bl Gbaghs) 3 w2 eon la oyl 5 BLAI sl Sk
Py 9 eddplnl by iagh 53 (VF) wdlioe argi 3)00 (il
S W3S dumlie (JBo cand Jorkyilo b9y LTy Goads ol |l
Souis yilo 48 Amd o Ui gy 90 oyl Awnlie I odel Cund 4 s
59y 59855l [yl &5 (hge 3 Wil 65 Fge (B9) JBe
ol g idlyigeal ol oll 3 (V0) 39800 Cguie g5 )]
Cowlus glaio & SPR 4 IAC (dlo S5 ool (1 5 5 (&
s NTA AF4 wyjo o bgje Jluo a2 b Wsd o oty yien
o3 ¢ gy i) Jg V) 5 ieb o 4 (95in bws DLS
(1Y) 23be DLS )5 jls oo (5 a8

:/. &N
s

— 10+ (TP zWifﬂ‘uijﬂw; —


https://pejouhesh.sbmu.ac.ir/article-1-1783-en.html

OSen g (& angs olj i [ VFR

Downloaded from pejouhesh.sbmu.ac.ir on 2026-06-23 |

i — Y (TP AP (V95 (Pl (F)o gy

— —
A :
20
5
=2
E
s
=
10--
0
1 10 100 1000 10000

Size (d.nm)

B Mean with +/-1 Standard Deviation error bar

sl 005 s b pg 39351 03103l 03ga5te S MALVERN olKzs 5l oslizwl L DLS jJUT 51 ool cows 4 guls ¥ S

2y rals s gy65 ayw b oad Wl ad sl sl S5l 4 Cerulein
el se gardilie o3l gl ) Grie sl JsSujy 9)See
b oad Wl mallo ol ol SSL o 1) ol B sl (sl Joloo Sl 5
sl Jao > @leSsys b oans Wl s sls sl 5L 4 Cerulein
@bz sl sk 1 32 (slo J5Sojs 5,500 et 390 (AL
g el Gt o oS g Gl L gl e aniile
b el SOb o 1) bl i NFKBp6S slawe sbals pudas
wordilie b gladsle | Brie sl J5Sujs 95 S (o0 il
sl ol Gl el Sl @ wlge gl s
(08) 355 03zl EUsS 555 ptes s 005 W] 505 sl ol 3L

16 5 4o

Jsbo it Gloy gy e plgie & b pajiST 5l Sloys eslizl ST 5
2ol Rl lp mlie 4y Wlge & 2 oblie S
ot sla pgioit jledlatl il Sl Jobo Jseme sladg,
h Sley Jobe ol 5 clibd (ool sla Jobo cuiS” 09, le
23l Jobo ¢S 09y mle 4 Cund gy 2L eizmen g 0,0
B3 w0 Jobo B3 oo & ag b Slop Jobo con
Alse w8 odlitl Jgho 33 sl (ool slaghe (slaedyglp
) Wls Sl Gloys dls o 4y 5395 9 arslis |y Slops ol
:‘j“b)-\s 9 ,S-MH"“

byl wlidyS gl o)LL = Sl iz Jobgsls o dle
3 sy s A3l 0 35 g0 5 a2y ollsl ST oSty (555135
sl omplu 85 GBI Glix 5 adle 85 GBI Glix pyime a5L
ligios 35 po | pizmen oyl 1y St JloS” (im0 slaaleal,

PU L oy 295 Lis I o ladshe Sujglgily o (b Ll
g 250 3l oo 3 & A o AT ln pojoiST 5 la Sy 5)Se
Sy g gy ol ol 4518 ppdioen I ()l
9 B gt dexjl Lis (gudsind 5 aSgn oS 5 (lgn
dSrge S oo | ilour Oimen Wil Jsho gdaw sl JoSUge
@ a2 b lply (el dg2ge b JeSusg cnl S35 5 3 Jgjeies 5
S ool o3y slasho puine 32y ) d9290 2)lse 5 CUSie
iz ladsbe e 32)5 b b pojsiSl 5 sy 955w
35 )5 okl 3y90 Slop> Joh (iRl gy oy 4 Nl
(V)

I e sl pojeist Slopy LS (2bj) wadelsl &5 Sldlae )
295 Slaumsid bl lagul Hlee ) eedilie ol gk
il lle @b ciiss o THLTHIT claosy 55 ,Seaisy
P Slow Wl Clleio Baiod (pl o sl pal 395 (0950 Culioglliul
£93935) GuF <o b hgens o pille ysob 9 CST/BLE (slaige
Sl i8] 5 (ool sl Jobo 48 Lidgs ool L Lmosls i3S 413
AL17 bl o lSgnle by Lials gob 5 byl § g
S IL-10 STOF-B el 1 ol cplSgnlo il elS 0,8 0
apiss a4y B STy 058 T glacumgid > S Gl iS5 e
(VA) 28l oo s slonr (IS pille s

S (MSCs) owiilio (o3l slo sl (5,503 gadlllas jd (picman
Goan Whools L5 (AP) sl sl il s, |y owdly (S8 clslis
@bty sladshs | rie o JsSojs 955 3 T adllas oyl
S g sls el Sil g9y (DMMSC-MVS) gl 3o sasiilzo
iz ool 5l Buie sla J3Ssg 955w D9 S o puslSee
Wl polle sl sl SOL 5o 1) ol (il SOl ol Glgeinl jre (ondilse
by clsS )55 mat b ot W s sl sl 5L 4 Cerulein b ous
Sl pab 4 g o Lials W TNF 5 WY Syl olas
b oxs Wl pollo sl il Sl 5 |, NFKBPOS (gt ploasls

% & N
F s



https://pejouhesh.sbmu.ac.ir/article-1-1783-en.html

VO /ol oad i (slo pgjo S| Cluoguad (e g (gilulix

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-06-23 |

:zobo

1. Alipour R, Sadeghi F, Hashemi-beni B, Zarkesh-
esfahani SH. Phenotypic Characterizations and
Comparison of Adult Dental Stem Cells with Adipose-
Derived Stem Cells 2010; 1(3).

2. Yu B, Zhang X, Li X. Exosomes derived from
mesenchymal stem cells. Int J Mol Sci [Internet] 2014;
15(3): 4142-4157.

3. Marleau AM, Chen C-S, Joyce JA, Tullis RH.
Exosome removal as a therapeutic adjuvant in cancer.
Journal of Translational Medicine 2012. p. 134.

4. Physiology C. Mesenchymal Stem Cell — Derived
Exosomes Improve the Microenvironment of Infarcted
Myocardium Contributing to Angiogenesis and Anti-
Inflammation 2015; 2415-2424.

5. Cho JA, Park H, Lim EH, Lee KW. Exosomes from
breast cancer cells can convert adipose tissue-derived
mesenchymal stem cells into myofibroblast-like cells.
Int J Oncol 2012; 40(1): 130-138.

6. Stoorvogel W, Kleijmeer MJ, Geuze HJ. The
Biogenesis and Functions of Exosomes 2002; 321-330.
7. Théry C, Amigorena S, Raposo G, Clayton A.
Isolation and characterization of exosomes from cell
culture supernatants and biological fluids. Curr Protoc
Cell Biol 2006; Chapter 3: Unit 3.22.

8. Hashemi SM, Hassan ZM, Pourfathollah AA, Soudi
S, Shafiee A, Soleimani M. Cellular Biochemistry
2013; 965(October 2012): 955-965.

9. Data F, Cd A, Cd CD, Thy CD, Endoglin CD,
Alcam CD, et al. Mesenchymal Stem Cell &
Differentiation Markers. 1-8.

10. Barry FP. Biology and clinical applications of
mesenchymal stem cells. Birth Defects Res Part C -
Embryo Today Rev 2003; 69(3): 250-256.

11. Review I. Innovation in detection of
microparticles and exosomes 2013; 11:36-45.

12. Ultracentrifugation E, Greening DW, Xu R, Ji H,
Tauro BJ, Simpson RJ. Chapter 15.

13. Lobb RJ, Becker M, Wen SW, Wong CSF,
Wiegmans AP, Leimgruber A, et al. Optimized
exosome isolation protocol for cell culture supernatant
and human plasma 2015; 1: 1-11.

14. Zhang Z, Wang C, Li T, Liu ZHE, Li L.
Comparison of ultracentrifugation and density gradient
separation methods for isolating Tca8113 human tongue
cancer cell line - derived exosomes 2014; 1701-1706.
15. Tauro BJ, Greening DW, Mathias RA, Ji H,
Mathivanan S, Scott AM, et al. Comparison of
ultracentrifugation , density gradient separation , and
immunoaffinity capture methods for isolating human
colon cancer cell line LIM1863-derived exosomes.
Methods [Internet]. Elsevier Inc 2012; 56(2): 293-304.
16. Chia BS, Low YP, Wang Q, Li P, Gao Z
Advances in Exosome Quantification Techniques.
Trends Anal Chem [Internet]. Elsevier Ltd 2016;
86(April 2017): 93-106.

17. Shabbir A, Cox A, Rodriguez-menocal L, Salgado
M, Badiavas E Van. Mesenchymal Stem Cell Exosomes
Induce Proliferation and Migration of Normal and
Chronic Wound Fibroblasts, and Enhance Angiogenesis
In Vitro 2015; 24(14): 1635-1647.

18. Mokarizadeh A, Delirezh N, Morshedi A,
Mosayebi G, Farshid A, Mardani K. Microvesicles
derived from mesenchymal stem cells: Potent
organelles for induction of tolerogenic signaling.
Immunol Lett [Internet]. Elsevier BV 2012; 147(1-2):
47-54.

19. Yin G, Hu G, Wan R, Yu G, Cang X, Xiong J, et
al. Role of Microvesicles From Bone Marrow
Mesenchymal Stem Cells in Acute Pancreatitis.
Pancreas [Internet] 2016; 62(3): 1.

— ra.t"rff;até‘zwmm&ﬂu» —


https://pejouhesh.sbmu.ac.ir/article-1-1783-en.html
http://www.tcpdf.org

