[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 ]

[ DOI: 10.18502/ssu.v28i12.5774 ]

\WWAA/-B/+Q:cdl yo & )6 O3 (Bguo deds (S pole oL Lhdgfy oole alxo

WAANENS: oy dy & 36 AR sl 003190 0 jlowt cpoicdind § Sy 0590

90905 ST 39 (Sl S g T @3bo ol sl J gl
LT 0gill iloyd s,

[ L \ J . ¥ . Yy . o Y .
SN g B ¢ (6 Ao dobld o ol i Loy v ¢ oo pidie 1 30 ¢ (Samed (G040 S

o520 g Ljylo5 ol ¢ gattd ol cansgy 51 A5 Cansl b ilises glyl 51 ol g5l Sigaiol ale oo
sl gl e Sl mle JSas a4z bl 3 Lase o] SLLL el glid (nizes 5 ez Sl
b ) oledsd end 4 brpe sla)Sgile bamsiiel (Soal cpnaz 5 09750 ladsls 51 6 ko iGgen¥slS
AF-MSCs (amniotic fluid-derived mesenchymal stem |, oguiol ale caniilio g0l slo Jolo ol by los S5
by Olein ol sladshe Gulin (Fmaitdl (olos b ol sladsbe 5l ooz atus b cuul (See (Cells
AF-MSC . lgscnsl 330 asile 530 aslio 5 (MSCS) aniilie solis el ks by dulin ;o aiil azils callas
Vb 2l0slS Jenily Ll Y 4 o 5l Bt sladshe 4 nles Jod 5l (Gl slas )5 ez e sloS o
oo (Copmazr (S cielan YO+ 51 ) YU ligs 095 Sy o sty sl SLaS ol g plurl JuSiis g5
pae ohigtr 5 §ilesl Cullad plas Cle 4 jaslt Jsbo 285 pue wasie slaslel > greb uin S L L
gl oS hass g Slelas olet izer s Sl ol sl (2508

Sl 03l 3 4z g5 550 (23 Lusl (Kb abox il sl S e | AR-MSC (oo S (i 16 a5 4o
sl 0 00liiasl B Lol iz 5 4 bl o oae il bl ol b sk ol 5l go0aze lalllas 4
e 9 Lol (a5 ol ol gladshe Jlosl qlie 51 (Ko AF-MSC 05 o (i cEgaea 50
il eanl o by

S guia] gole ¢ ol o (g0l sla Jghu ¢ Sluil Kguinl ulo sols sloJolu 1 gl gojlg

el S guoo] @3 lo (0L (s Jodaw (sgen dns ;NS cabold (6 yLatie Ly danl ol e ena yo (e PS (SN S (> &L’>)|
YYOV-VO :(V\Y) YA VA9 05 Bgdo dpds (S pole oliils cimghy sole dlxo .LBQT 0glll Jloyo s )5 9 oo S T

Ol g o (o938 BIEE1S cpgle 0SS ( owlih Canmn j 095 (535> (S9oniils - )

Ol Sian 3gine (gu093 b oIS pole 83 sigarlid Canmy j 95 ebiasl ¥

Ol 3o 3gbun 933 ol (pole 03K ((guolish Cansj 29,5 3Ll -V

Ol 352 350 (Boso sugd Sloys blage Olossg (S iy pole sl o sl pole 23Sty 3y i Coliniizns 3S po 20 —F
Olrl 32 352 (Bado 2 Sy (Fdlagr Dlosdy (S jy pole sl8ils o 3495 pole 02Sidg 3y «(529)LL Dlinins S yo 3l -0
AV FAYYYA ) 2 g G9ai0 SMKYZA@QMAiT.COM £ (Sig pSIl Cannng = VI I OTARNA 1025 (U ganno 0 3kanss 95)%


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

010D § (S (GO0 s -

e (N NY) WS e el ) SOl leled
Fed b YV glo,l V8P aaa U S guial sl (Xl
FRCHRITOR DRSPS IR PRPCTISIERRVIRN PPC g
Sl Sdgignl Jslre o Sgeiel mle il oo S5
dogetisn 5l syl 5 e ol T ol sy a8
5 ogeyee o] dao,aee S daaswlgil
cdl ol e pmm Hhel g ki lacs xS
&Ik sk 50 ol eleerd oS5 252 nl b sl oo
Sleoe 9 o> rizes (OF) WS oo et 5 035 ool
O S S 6 ebay il e jlws Sgeel sl Jolw
Beves Yo 5l g0yl o s 5 5 chliie o3
slodsbe iSO wilge Ssliza 2 dee s Joko
a5 gloy 0,8 el (e 7o ams Bl ) Ssgial e
s sbe Jb sl (sl Wil 3390 il e 4 Jacobson
O py 1Y gol> FI0 lasxe lawgs |, k_i».)}uuc“— &b
aaldl o5 (VF) wums S 5, VA-YO Soe a4 dllegS
) Siseiel mlo gladsho (g, et b 58 (6,500 ooy S
ol canS LKoo Nelson Jle olgicay aislsy s
e 1y e pdgeny dlox 5l ol slo S 5l (5 o sbe
Slllae godeo Vo ans blgl 5l 092 cpl L .(VY) wio,S
2 Ogliie S gladaze o bl denlie Sy b
O Jgiz) Cusl @85 &j00 Sigiel gle gloshe s,
Jlo o )b odsl Sigeel mle yo ooly slodsbo 0925
aS 5 0bas (¥F) ol wul oK g Torricelli Lawgs 144Y
Sopss @olizl gladshe olelis 4 3 o]
Dah SSgeel mle 4o (Hematopoietic progenitor cells)
65,5 2L L (Sass bae glashe Siash cnl o
55 ol Cuwdty Sigetal il 5l logysm slojluo i e
VA7 o 50 e 008 ololid gL VY aes
&bl ) lepsr e szl sladshe 925 5 (e (5155
Lisg o clasllas Yoo ¥ Jlo 1o (AT) 0l e Siguie
Sobe Olsieay) Oct-4 Ly cwyp Boa b o), Sen 5 Prusa

Gl 4 55 008 5Ll Sigaiel mle slo Jobo ,o (Sl

VA wowl (233198 0 )losds «picld g s 090

Slp a8 6 84 pamie codib Glie ok ool

ok Ol S aish oo i wyls s 5 aligiog>
Olsiy «(Totipotent) olgs slas glgl a5 1) ol sl Jslw
ol &9 (Multipotent)  lss o> «(Pluripotent)
ol G Mz e S e samaid (Unipotent)
ol bl oo )lgh0 IS i 50 g Jlne b a5l
el S 305 5 05y o ol 5 nJl ol &5 ol
sy gl @ | bl olgiee wishoe sanlin Jsluy
(Adult/Somatic) Sslegw b &b 5 s> «(Embryonic)
gyl o amie Sl Shy (1Y) 35 (G 55
03,5 A lagl Gloys Jeuidly & 1y ool 4z >
alen iz glacdl l it jsba b b sk ol ool
b s o)l sloylsle 5L 5 S 5 plosiinl jre 95
gj_;gwism‘u?@u.\qoy.\uuw;m
4 oliws Voors (O-T) alioe Canoty Sogal mle
O b sl Sl (oS sy b duin sk slasle
K Cmguial s oiilon (1) =STas) Al o ol o
CVS L Sayss slosn 3l cnSaisel b siwsal
o) addlas 594 ol b Ll «(7) (Chorionic villus sampling)
Lgrye Sl 5l 6ok [ e0)ls (5508 O b S5k
il g0 5 ool &8s ol sl gl pe yo >
el ddle dw 0590 a4 (gylo)b ol (V) Wgd oo
ale oyl 5l ol O (b )0 a5 OV JS2) 0530
sladsho 5 olosd SLS 5 (b > alox 5l Sigatal
50 A o,lal a5 jables (] LA) 09d o0 Jeow Sl QT
Loy 5l Gt oaeseis lp a5 jiwgaal pb 4 gol s
oolainl Sy sles,lwals (Prenatal diagnosis) PND
Bl (V) 0,50 cavons |, Sgial mle (g5 co 90 oo
Sz sl sl S Caz e a5l pedle Sguinl
aild bojo pY sdae OluS 5wl PND o5 o

Ar ol Jb oy gl cblis> g ol

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

$loyd 0,15 9 S gl @bo (s3Ls s Jsbw

@ |y atas (pl o dlie on Bty bwg o 5 (V) o qatin 09,5 (pl bawgs (lgaiz ol lagshe
3ok ooy lid gl wladllas (F,AF) sl 00,5 sl Ss>5 INt ANKEr vy 4 (5,500 055 Jlo o2
GHL s s ] sla ol 5 Sgaial mlo sla F5s L (Mesenchymal stem cells) _o.iilse gobss sl sl

(A0) el ggite jlonny (i So3gleily Comdg g gy odleas w5 b)liS Sogel mle jo 1, MSCs

0
4
%
4
m
0
0
/
/
/
/

S
ST
=
=~ TUMOR THRESHOLD

CcCHEMICAL
REPROGRAMMING

WULTROTENCY [ PLURPOTENCY

TERMINAL DIFFERENTIATION

5 MSCS asile &l ol 3l 5l eas lax olgsaiz g olan! laJoke ule (caigid a5 Sigatol le ol slo sk o " hawlgas" Jolo coxig ) JSo
Cundy Sl 5l Sl ogec e 40 9 ol pled (ralpdl oarmspylas JSo 8l jgmme 48 b iy 5 ls IPSCS g hESCS jgmen o5 sla ke
(10) sl e cpobn

AN g 51 b8l S guial wole slaJshos 5l oolail § ctS b alasly )0 pae glocd iy 5 loatdly S5 Jgax

O S odsl sl Vs 5l Gty i Stz (st Sz Sgeiel qile slasles 5 ool Voo
QI Sigeiel malo slosbo s095509,5 5IL] Vags
O L odds!l sl Sigel wle laslo cots Vary
) S odsl sl Vg5l Gty (S5 )l (asts Sz Sgeiel qile sladsles 5 oslin V474
(Y).YY) Seigeial myle slashos g5, 52 s cotS (slalams duglio cga Slalllas ol 1av)
(YY) sl sle oluls AF-type ¢ F-type Siginl mle slaJsho caiS 5o Vave
¥Y¥-Y) Sl @olo la sk ciS o SeXanl 0925 5l sanie slas);S  YoIY B 1AVY
(*1-YF) Sigeial malo slosbo (g3luo 58 5 L Cgzr (5 lolojos chlieo slosby; 59y p aalllae (piSTL VA
(Y'0) Sl calizie Criw 48 oa lox (glacarmguin] dmslio b o yo Slalllas L] 1491
x) Segeial mplo 5 Jscygs golizl gla Jshos lolis \aqy
V) Seigeiel qale gladsls yoe b b 5lash wal Collad 5 503l Jsbo G B3| S 1444
A Lol sl (Lol (Ko 5 <l atge 0 Sl o la s 5l ool Vel
(¥4) Sy 5k abolis OCTA Sl Sgaiel mylo csla ks 5o Yoov
(f+) Seiguial malo 51 somtilie bty sl Jshos giloliz (sl adlsl clo g, obymo Yeof
ol slasho bawg (3bujl (S 9 b (quaige 53 oolital 3550 la)liSle 5l (6 5lens 0y
OF-F) YA) aile )T sloos sl 5 omae sl b ¢ oald (slaazmy 1o gy coslyinsd aiile «Sgeiel mlo 051G Y-

we g ailie (251,800 (s azmmle «Sdg 59,50 slo S
ol Sliie glgil 4 Sigial wlo ;o ol 5 golaz! sla sl 3ol

3 STE Y. #
09SOl 4y jles 090 Olatie 4 jles ool Sliiie 4y play o5
YRR sl (203190 0 jloud (pidid § Sy 0590 O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

00D g (G (G40 -

(), VY) oeae sl sl

EV) 2z sladobe

OF) slsp S poliy]

OF) pidzr JUs; sl sk FY 7Y Poras sloobe ©0) alee poulis]
E¥F0) Slyzel sla sl ©F) a) porky]
&5 V) B8 sl sl B-0Y) !, SSL sla Jolos
EA) Slo slazale glashe ) Somsiln
F) Bgre JLbigal
(V) sslS slasbo
AP Sl S5l oy, el Sigiel wle solits sla gl (65LulaxCD1LT L (ol sl 5 v
VBTN slag o asllls 5 (g3laas Sz iz )l Olyear Siseial gle o3l slasle 5l oolicl TR
ol (S5
(Va-A?) Sloyd Jsho sld,Sug) )3 oslital Cuzr Sgiel mlo @3l sladsho Joily plolis  GeSTL Y- -V
o 2L Gilhe Ssetal mlo cartilio solity slaJshes (sl sl o s 0 (B9, So (B yme _—
il ool g FDA Jaall g
e Sigeel oty slaJshes 31 (S350 slomyl pslaren eliil e Mallirm svmlas S (5150l o
sl 5l easlel>4s PND
(A3 3°) Sigerel olo 5l gortilie ol slasho (gilolaz sl Sonuglds S slo il 5 oalis Yed
QAN Sigeial malo solity glashs ;5 25250 gl S Lo (5 9l 5 YAy
Aav) Szl @mle 9 39750 Sde 5 Sise iz ladshe (52589 SO (s Yoy

&l 55 d9zge sladsh o 50 (AY) wBlie Joko A--
(Colony-forming)  JsolS easmos LSis  glel  Sguial
2 gl sad Latie wlel pes 5o diie OleS
B8 sloazan j0 ool Cavsty Sguial wlo 5l ot Lo
SHS VIO £ VA sga> S 59, VY b o syla b VA
Sguial golo o o)Ll a5 a5g8 ylen (AY) 0gd o Sl
S S5 bl 45 Sl bosho 5| 3350 Coner (g5l
Ble (Fp e Filie olewden 5 Sujelsdee
& olitis, Bl 11, Spial s sarez slo s
IS5 S9o 9 (Round shape or RS) i (glopls 09,5 g0
Oeed g &S WS o (s (Spindle shape or SS)
A 0 oS L8 1, SS glsil 4 1T |, RS glgil Jlade ulul
gl b il Lo, 052yl LA 23 )0 0)
gl S o e (IS alus 4w 4 ) sl
cldeay a5 (Fibroblast-like cells or F-type) ouwdg s
Wigd oo oagd FYL Sl b plecas o ol (Seier
s Jslw 5 (Epithelial-like cells or E-type) JlLlio! glgl

Amniotic fluid-specific cells or AF-) Sgial ol o524

YRR sl (203190 0 jloud (pidid § Sy 0590

Sigeal @lo sl sl -¥

it gBCarez 5 b Bl b camgial Y-

ol L3155 i ilizes gla i b Sigeial mylo
a0l aS cllaJslo 5l 039 e (Sexe sl g, 00
AMNiotic ) gl slie (A3s mlaw 5 iz sanl; 4Y
gy ) Yoz o sl cpl g o G (Membrane
39 o (bl 6,50l s (oS 5 (255165 (some
Bgd oo o)l Signl mole J3b a4 Sogunl slae
b )l o e Jbara clasls S slas .(35)
aegezme 4y (AV) 0Bl e e VoT B VT Sigeiel
aaS (Amniocyte) Cowgaiel SSgeel mle sla sl
5 olaxl sl 5l SlS slaske glgil Jols a5 358 oo
(A) sl oo glaie (Potency) ol b sols sla Jole
sdes 05)F 93 4 ewlidisn, b5l ) lacewsl
s (Adherent) oo 9 (Non-adherent) ooicws ,.e
ol o iST el ools las in vitro: ldlas L(AA) 0SS o
slass a5 Jb> 0 wies o JSiS odinx 58 gloil 1) ba Jolo
b0 b Sseiel qbo ) i e 2 iz slo sl

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

s o)lS Ll Ken g Mosquera lawy Sl wlo
sl ol sl Ko arg b (Shs (FV)
o0 arlis Sl a5 sl OCT-4 o5 ol Segaial
5 hESCs hEGCs 5 dashe ol yosdle 5 o051 sy
hECCs or Human ) by, Glsinw,5 sboJsls
el (YQ) sgd o0 Lo 30 (embryonic carcinoma cells
ol 43,5 &so AFSCS 50 50 (Sl a5 Sl
O Cod YL (Potency) lg b eke opl aes o
he i glacdly jl oS Sloge b &l ook slo sl
3 Spled Cumdg a5l iz )l (Gl wiz) Sigd oo
SlS sla sl 5l 958 o 00yd bilamsaial 45 Vb go5
5 Oy ol slo sl U a8 3 golozl 5 asl plos
J o bske ol AN i slaTis b S
SSEA3 fozes olsin ol slodsbe (a3ls slays L
(OF) as3.s 35 |, TRA-L-60 5 NANOG SSEA4
p VY Jl o oLKes o Maguire lawgs a5 glasilas
Gl o ol as el gl pgin il sy,
SrosiiSogS i 9 (Sl laeaiSp il la ol
Ry aS(5)sbar wisS oo plo ) (Sl p b b po (cm i,
5 IPSCs ESCs L lacamwseinl ,o broaiSeelass oyl
Newborn foreskin ) olje as Cavg (slocandlg s
S 513 aslllas ol mls () cwl wglais (fibroblasts
35 bacmgiel o enzny Jilse oS5 S0 0s7s |
(Sdligdy 5 sla sk colais! laoaisS e o &S sooia
ssba Lok cnl el )5 (gay09ul 5 (0)0950 ((s,0935]
A ogial (goaaie plie g o ol Glojes
ook (rmle 9 080 parmie jlow (2955 Sumdg g Oly
5 MSCs wsile b sldl 5l oads lax slgais 5 golasl
BS o 5 5 EGCS 5 NESCS (y3man ol (sl sho
3ok el ool (LS iy Sldlas (Y ANDN )
Scmgiol 3 slal o ;o Shgeanly 4Y glays b
TSP eop S Skl et oyl plespe
2l 5l S RNA-seq lawg blowgnl oy Sl

YRR sl (203190 0 jloud (pidid § Sy 0590

Sloyd 031l 9 S gl o gy sl ke
Sgeial mlo adsl slocesS j5 Yoons g0 ,» a5 ((type
>l 3l S e Slehd LAY N0 NF Y e e
S gypba il Sglite Jlowy Sgiel mlo o laJsle
E- Gl ol o lade (o yieS 70 sga> L F-type glgil
a AF-type sla Jslo Coled ;0 5 1Y0 oo, Slsl,2 L type
SOT) s oo JSas 1) Joho 95 i 170 lis
S35ls8,50 F-type 5 AF-type sla Jslo 09,3 aw (nl (2
AF- sladsle Lo oS Jljo wijls (qelie (SLadlg o
5035 ol |y a5 (1S sy el &0 type
Soshs dpie e 5, oal 51l @Vl S5
Oladllae ol Jokw (59,0 Cumax pl o e g9 AF
g sl JLlol slicse b Joko ol cunl ools flias 520
slais 5) (nl 5l eaisS (oo Lada 1) 095 (Sdlisds 5 sla S
Fetal extra-) by, z,5 sw> sblic byl Jls
aibe el slaé asle (embryonic membranes
Fibrous connective ) ojg,d (saigm <l |, F-type glsil
lolwgaiol slice 1o oo iz (V+ V) auls o (tissue
GL@‘;}:B “;W ) zr L‘”u] us‘.m XLy ey
il e Ll 4 el 5 )
09 9 ST Candy b b Jsle bawsiel Y-
854 pazin

4 AFSCs C)LEAD‘ )‘ MSCs L§L>c\.: é"—*‘ )| 6)L"‘“""" 5
Amniotic fluid ) SSgel mle ol slo ole xe
el 4 o b Jobu ol 1555 05,5 o oolazul (stem cells
e oz b sladske gl ple 5l a5 MSCs
Cled 052y b Shg ol 3 So O N0 NF) Wil
wibe sy ol slodsbs Sl & cul (gilass
Human embryonic stem ) gl Sbg, ol sl sl
Human ) oonly sobs sl Jske 4 (cells or hESCs

(A0) 34 o0 gwxe (€Mbryonic germ cells or hEGCs

sdshe 13 $ilpeal Cllad 0925 1237 JLoo )3 5L sl

O3 (9ot (Sloyd = (Sl lous g Sy pele oBLLGIS alo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

00D g (G (G40 -

ol 55 Seiigismsl (o356 L a5 il odle CD133
zhw ;5 |, MHC Il 4 03,5 Jos MSCs alis Lo Jsbs
&l 5l (F ey al bV Y10) was e 590 (Sl
o ples ae> 3h (Multi- lineage)  glesgons ples
S e My QU ez 5 (as slaos,
sl g, L ooads o> slo sl 4o |, (Embryoid body)
bl i gy ol 51O Y=1 2 ) Wles S 515 sl
3 iles Olgin elgl b skl (Soop eaims olis
5 iS5 slp BB 5 oy sl by, 3l Sl Sl (S
sl 00 o3liil armgeiol 5l g0l slo sk s 5lulax
ousS e £9 3l o)) Ken 5 Moschidou eolaiw! wuile
25 Bshs iS5 sl Sigyelly ol 4y Phtuls 5t
ooliiul yedy wind 33se ules o 45 hESCs caiS Ll s
5 SRy b alecpuniel ISl slagss,
55 Sl b 55y sla s sontilie i slayS Lo
Logil 5 5 (a8 oo Sba |, o0l 03, 4w 1 sl ,S s a5) EB
ol des 0 a6 K0 550, (VY VYD) &)51 Cewdds
oolauwl 48,8 18 gob; axg5 5,90 AFSCs (gjlulos sl y
e Sl oix e QLD Glaghs,
,» CD-117 L cKIT S,b 5l eolitul ale il oo
Fluorescence-activated cell sorting or ) od> slaysiw
) bagmwgeal 5l aoye K sas o olis Sl (FACS
CKIT o Sl s a5 wms oo hSas elsi
YooV Jlo jo yuil)Ken 9 De Coppi jL odgl ol oo
Sigaial gle 5l CD-117" slaJsbe gilolaz 4 Gige
Sed 5 s 5 ol gl Ciliie (gla g, 45 Wik
AVF) 09 0aily 00y aw 2 4 Jobo Comex ol sples
L AFSCs (gjluliz 51 S sylse ol ,o sl ol
5 MSCs Slpaizr sla,S)le o5 wiloe bnlgas cunsy
aed oo j9p 2l |, IPSCs 4 hESCs il
sla,Sile gl Sy 590 pegdle ook cnl (V0N ¥N10)
aile Gy alyo b oo slogj (ST 51 (B e saniiilye
e o> S8y e Al 43 wiiS oo ol |, SSEA-

YRR sl (203190 0 jloud (pidid § Sy 0590

hESCs ;5 1, bsSenl el (i () ail o bl S5
Shd gar DSy 15 0,5 eamline lsi e 55 IPSCS
Spiayd g il plind Sl gl condy
ools plas 3l Sllas IPSCs ¢ hESCs o (Unprimed)
15 s5anl s dacamsaiel alie 5 b Jshe onl ol
az SO0 NP atee Seital 5 omsly; gl
L as ols ook Jlaws £45 5 (SsNenl b Comwgain| Condy
S @2bos 5l Gl Gy ol Ssline Glsiy slaske
S5 o aile lags 92 (nl bl LSy S e Ol

3 bl jsbas (NANOG 5 OCT4 SOX2) Jlsi
ot 85 Nighioe Ol bacwsiel 5 il e
ey Bl gladsbs 1ol ool 5ead 53 G0lS (S
AFSCs o "Lulgas" Jsbu oded adly 1o () 59 oo
5 SFn sy Jalse g Sl plojen ol axis o
Slalllas 51 (5 09800 (AU (Waie (cordilye) (Slgaiz
ol 55 (10) Wlos,S 5,5 LAY 5 i |, RESCS L gl b
P sl Suslelar e sl Sy5e Bsy O
O3 sk waisid o 5 boguniel (sSeal Conex
» AFSCs é‘)LwL)} Sldlas i 50 J.wl.»‘so ).'9.4 OM‘J}
€ S e lawgs o (Tissue culture-treated dishes)
G35 iz pw LY+ B /e L DMEM Yoons) oy )
a5y eSSl sjlse 5l (B y0 edes el (FBS L
ol ey el oals eolawl o B-FGF o olodugpd
el s o Jolu oo, a5 wao o lid Sllae
S G (a3 e 395 5l (Vb (s0y095e Sy
s O NP A) 0l e eaun LQQT 4 Glaxalo
ool MSCs alie ool ol oisid oxbaw b5 Lo
s CD44 CD73 CD105 CD90 s ,S,le 59,4  Jx
sheor sl plaid pumee 5 CD29
s CD45 L£D34 al> ;I (Hematopoietic markers)

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Moschidou%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23050522
http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

bdske onl (Gdb 0,5 L alaly jo (Shs (ul (M) oS ool
oauSsgaze O)lge 3l (Ko 1n; Wbl Coenl Bl Lo
oX S o Legily JuSis gleye Jokw ;o hESCs 31 oolazul
o Jbe Glsie 4.0 wibioe bske ol lawgs Wi
sbadsle o3, F 5l o o oo 5 De Coppi asllias
Sl sl 5o e il Sl le ool
Severe ) wal oS 5 Sesl ai sl ige jo wuiles
sleo) (5,905 (COMbined immunodeficient (SCID) mice
sk o5 pbcalis sl oé, e Sk 31 (VF) as
Qb Sbgy wobay sl ok b S5 gual &b ol
il Bl Sl Lis 5 ad, by, gyl Wy
LY 4 gils b sk ol o (Undifferentiated status)
Loakly, ;o Shs cpl ol (Feeder layer) oouSa,dss
a¥ ogzg 1n5 05l (Vb Coenl b Jsho (nl b wigy ol
A A ses o Gl L;ojﬂ Jhiz! sossadss
Anti-) oldbas cdld wad o,lil sla S5y pesdle
o] s 00 Jad —oduiS oS 4w ¢ (inflammatory
ol s (Immunosuppressive-  immunomodulatory)
g5 (nl el 00 S e 353w ) g0k axsi 5 sk
S o i i e 4y 45 Syslyigerl slacolles
P 0005 oo bl Sleidlad sla S 9eS 5 oS g
Olszeesd oo 5l ead bz MSCs (szvan ol sla sk
05> 50 5 (S ook sladsbe Glea) oy 8L s
(e @b sledsbo plsiea) Sgeel mlo 5 3wy
SaS b S &y 50 OYY YY) Cenl oud onali
s slw a5 8L slice wlul 5 MSCs o s s
CiS g gilwloz g, cried bl Cavoas o 5l ol
S5 Sy ored (V) asl Solate wlgs o oo
Elgl 3o 05940 MSCS ;o cias] pivwnes 00iiS Jyowd —oaisS
Caz bsbo ol & (ool Cue AFSCS sz ool (i
Lo 51 ealinl 15 ot oo (Johos sy 5 (Sloyo Jskos
soild o () ,\Y0) a2 oo (ualS 1) W (35 m >
ole so (Autologous reimplantation) 5gJgsl Wg 5L pb 4

YRR sl (203190 0 jloud (pidid § Sy 0590

Sl 0l 3 Sdgrial @alo g0k sloJolus
ez S oes oba |, Tra-1-81 5 SSEA-3 iay 05,5
iPSCs 5 hESCs Sk Jbgn 4 ol cald Lbgy
ONVE) oS o Sl |y o] Jol5 jebas Jges)ls
090 S5 519 S gl @alo (g0l 5L Jokuw V-
Jol slosb gt 5 siloliz is, 5l g
sl Sis AFSCs L Siseel ambe ol by sl
a9 3,50 B odd o &5 W) (28 I Sl (o5
boakal, )3 a5 o3k Glaom,p 095 B oS 18 ob;
gl cwl sols las 43S g o] spla ool
23 e sl & Slosgsuir s U5 sk
oS b Jolw @ plas ales 31 wilo 1y canly 4 aw
ad sladsho g (py0950 5| Grie) (ol (B9 pae (JLliguil
NV AV (pyoeST sl giw) (Neural-like Cells)  owac
W @ LIS bl sl ol pizes (A9
sk §| inor Wgion Syiie Jsbo S 455 5bay
Iy oausly 00, aw ;o la Jolo 4 ples Hllss a5 auiS olowl
sobo o Jole azli 6“;}":’.5 5! A NYA) a3l
s okw adlas .ol (Self-renewal) ligoss cud )b
51 Gt Job 5o b Jgkw cpl sols oylis S5 guiel &bl ol
(V\9) (Population doublings) coxex>  Sadcaclas YO
WS Jlo o S o L s |, 095 lginss byl
0+ o3> (Post-embryonic) by, L sl sl
s S b oL Kimgds 5l (6 b el Sl
Qiad o Cemss by T (5l pesls cdlad 4 1) Lok ol (VL
&l 5l sael Cawsay MSCs awslie fyuzea (VYY)
9 BB o (93 asile b plu oo lax glgl b dguial
ol PYL ST g o, Sy caimd i lesiinl jae
ol 090 30 K0 arg b ST LAY) il o b ok
S ysbar wilee gl by Lgily JSa5 pas b sl
i s b o sk (pl cls ESCs S5,

adg (5,909 Az (IMmune-deficient mice) ol

O3 (SBge daed Gloyd - (bl Blous g (Kb pgle olSlils alzmo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

010D § (S (GO0 s -

u‘ys‘o LQJﬁL» U"‘ )| (\Y%) S| 099y o..b}w w)?D mas
(Congenital anomalies) solj,ole slas bl yloys o
Shanls cpl o 0,8 eolituwl s o)l Sy Ady,y aS
L 4S5 sbay 0gd oo oolauwl (g lial l>o o> sla Jokw
(€X VIVO) i30ygp Oygods oyl ples 5 et (gjlulos
S095 b iz g 5l e b o o L] lom Olos o
..\)‘54‘5;! LmJjL.; U"‘ )l solawl 9) U"‘ )l (\‘“’) S) ..\49..4
Vs 5l G 6300k slagsjle Mol S 23Rl (),
OYY DY) asb
Gl S8 F Sygo LKen o Ditadi Liwgs a5 glaxilas
Sige 5 o lax AFSCs 5l oolinul b ols olis b ol
o cos oS baiee 0 1) il Uy Olgiee
aslllas 3 (VYY) 3,5 Lol Tovma | wing 428,518 oS
L oouds Jaslas AFSCs () )Kan 4 Tatiana lawg 5,50
Sro a8 Slpa> Jao (03 Sy 4 ol aaST 0,350
sk cal Sr2le 5l (S anllhe (] 555 43 G5
Slagali d9n 9 el Glime 1Al (oSl S 4
raslSe o bl LUl Jdoay Goes a5 g 25 >
3 65590 adlas (WYY VYD) col ooy S9,0 s5lusl
5 AFSCs ol las o, o Skardal lawgs Y-V Jlo
J= O oyt J5 y0 &S Gleseial jxe 3l ool la MSCs
3 ek Geg slapss pleys sl Iy (e s v 0ud
() O dlwn g o @L.v Bl 59 Nu/Nu o joge
Sl (o3, Gmlidl (o35 e 4 AFSCS Cdge & y>lge
Sl g o, gle,eslh mi 5 (JLbiswl loJoko & pzle
L ol oot s Baled 5 055 595 2 bdsbo ol STk
ooy e sk ol osilly Jrasliy 51 (ST o8 ol i
OYF) Conl 08,58 swg slocaw] § (SKidgw slaps
Sdgyigy 5551 5l ookl b ool Kan 5 Cheng asllas ;o
O 9 NS CSawil i AR-MSCs (LIS slo ol 31 3o

AL 00 Wgw Slew cuac | shls slajige a

YRR sl (203190 0 jloud (pidid § Sy 0590

W Nem Slp o So Sl mbe ol sl sl
ol odlgls slael 5y s 5l b S i e
gl 0 HLA Glagys ool Gillas uilis 1y5 0,5 ooliul
sl 5305 150 2 b (S5l (6,95 15 51 28l gm Y o
L HLA (lapj ol Sl 5l iy oo Sigeiel male ool
Slllas B,k 51 .(AF) wbl adls Bl Curem woyo
Sigeial gale 3l Gds caniilpo o Jol Conl o0ls oyli
o HLA Glapinl Slees 4 5l o9 Olsie
Sl & 1y Shes ol 35 g iyt (sloosiS
S 4283 g i L oo () ] s S5
TSN N TN VNSERE PRI [
30,5 o obml gl by ool Gl ke 5 oledlas
bl alex 5l b S opl dasgexe (VYY LVYH)
R —0aiiS 05 s g Sledlas cld Vb oligioss
logsbe (nl (Gl Sutle Guized 5 (ol plns 00l
ol el (Slege 5 Sy, ook sladobe (mle (1)
aile gleys slooisl s o solitul sl 95 550 AFSCs
o M pegdle 15 il Sleys Johe 5 (Jobo wigny
CMie oz Sy ol sy yae sla S
ol sladsbe slaslgds NESCS oli9ess 5 (S
VF) 3518 55 silalaz 5 S aiged 5o 1) (HL) Slese
s )18 S gnl il 5oLt sl Jokow - ¥
AFSCs o glesgs —aiz plad o YU oljgss cod )b
Ty saimolis (AF-MSCs) ] owiilye glgil o594
SEloil (Son g Sl pwsige 3 badshe cnl Oll 2
aS ol a8 T oloul aiey ol jo (ool Sldllas all o
ol alize slag e loyo jo 1) ol cpl 0,8
oy o b el pl Cobld sloo i Slalllas Lains oo
Cloaz 0 peoy alez 5l ilos ) Oldl el sladl
VSV EVD ) 0,ue g Bgpac olominl doyguili U3
Lo sbe (nl Cote 15 5] (Sl oaate Dlallbs (izpe
Sy, @l o3 dle S (Al Glaps s e 5o
sl low Sloyo o LQQ] Sl 55 9 (QFAYYATA)

O3 (SBge s Gloyd - (bl Slous g (S pgle olSlils aloeo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

5,5 ool o anidy wolaisl ¢ pSGus 5 byl
OFA N

S el @olo 1 Jgkos (53Lwlaz slaghg, - F

sledsle @lular @l ool gsiie slaghs, oS
3,90 Blize ol Siagh bwy Sgseel mle ol
ol 53 b Sgy onl oolad 53 Conl 8 15 ool
gy 3 o o Sgeiol mle 5 Sauks il bawgs o Jslos
agba (OF) wimd oo Jil csS bazmo oy ) Jol> ol
Sl g g9 5l BB STy ool 3 ceas wulp S
g o0 oS 3200 09,5 Wiz & (ZulS Lanee

S & gl CAS S5y ol s tglale yo S5 kS (0
Lo (sloygs sobds (s g osile (B 03,955 Cus 5, ¥
Sldsbes e 5, Gl 5l 009,500 s gl ciS
el o Vb Sae U alasle ool cavsay ol
CAS 50 S gy S SSign ol s Sl
bogi Qlzen 52 j95el 4 U5 355 00 Cgmine lacugtal
(0 N0°) 0,5 oo 1,8 oolaul 590 o) Kighy

359y O ClldS 5l e 0guds (pl yo iglale po g0 i (Y
M Jalo g 4 plizpe o olosle adsl ciS
Wipdso yiSS gl ST Sy )3 e 9 003 Spslae
S b lacamseiel oy ool o bdshe aie cnlple
g Tsal bwgs )b odsl JSSop cnl o o5 (Soir
Oty bawgs o1 5l g (F+) 005 sleiiy oS
Silwlaz ulul &8lg ;0 .(VO) VOY) al eolanl 35 Ko

S Sz Sl 3l 9590 ley Gy cnl 5 ok sleJskes
el 595 0 ley cpl Bl a5 aib oo S mhaw 4 Loy
9y onl o b Gyl wlel p Jobw olisl (¥
dged 5l ol ladolw ohg Sl SO wluly o sl
9y el 0 a8 ola Sl alex 5l laigd so ST g CuiS
CD133 5 C-Kit (CD117) wyf o 3 oolitul 3,50
ol LS 595 gy S C-Kit (b )5l oiily o0
5 hECCs hESCS asle solsy sloJsles j1 celyil o 5

YRR sl (203190 0 jloud (pidid § Sy 0590

Sloyd 031l 9 S gl o gy sl ke
S Gl Gl sk o osill jsbay ol
Loy a5 alie gladlhas o uzman (VYY) 5,5 oolatul
ielies 53peb 5t AF-MSCS 5l e ol ) Sas ¢ Shulin
or Dy Sle> sldae 3 (Fosd Sipet selS
5 9650eST il 2ol Sl adlllae (nl mls 85 13
5 $Hb Soer 2L (S5elS S nge ey Sl
b oyt ol a0 5 2lyaiTsne lace]
G 5l OYA NTR) 0gr b Jsbo ol wises 51 ey csselS
(Lol (Sah g ey 50 ok cnl AE pogdle Sos
el 00 atiis 505 il waige 4 sk ol 0,8
| deslts ol Yoo Jlo o o, Ken 5 Kaviani b ol
silize Sldlas gyl 4 U JI 3FA) wols ylas
) bz lacidly wiige yo lashe cnl @YU Jonilsy
Gl 5 sk ol 5l oslial Jlke (gl aslosls oL
2 OlyFl S8y derex AlE Ll Cu SN
ool AL g 0 |y oime] Corlbge b ¢ e slo o
5 SChMidt lLawgs a5 _iwgh ;o opl pogdle .(VF- VFY)
ool AFSCS 540UT 5 35 e malsss 5 g e plool oo
o CuiS 0,90 sla ol 5 00t 32,3 ole ¥ e 4 Lo ol
03y 4 B azm p0 CBL (pwdige ;0 Same (owyp 5l
Lo ke oyl SO oS amo o Lis Libgd ol gl
B 28l e cx Sl sl she 5l gae Wls e
ool Uiy propdle L(VESVEY) WS 5 oolical 3,50
Sl (gSlosl (Sop 5 Sl pwiigs 5o b sle
5 gty Gleys 53 ok (nl 00,15 e jo (il
s Kang lawgs a5 glasdlas jo (Jlin Glaieas .l oals plox!
AFSCs Wigy a5 ouds by sl oopwy bl 4 o)
a 5beels aigi 5SS Daeedd e ol Sl
WS oo Slee | Hess w8, (Gl e Ll slatse
4wl oo by Jokw opl aS wims o lis waled ol .(VFY)
2y 390 Oy b ablis Co Fge 5 (real Sloys Gloe
2 esily B plaieas Lol Sl izes 5 2SI

Sl 05 ok e 5 NSl slagis

O3 (SBge daed Gloyd - (bl Blous g (Kb pgle olSlils alzmo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

00D g (G (G40 -

ol sl 5 gzl oslial s Ko args BB &S
ans¥ 1y el slozil al> o (28,5 L s Sseial wlo
cle 4y Bk 5ol e lag] Laas o Jske ol 51 ool
S iy Wi g yiwgaiel Gloy G asle £ BT slalold
Loy olesml aiajls 3 oljg 095 (sl b Jolw ol 5l ool
e (nl lp e slahs, (ST L(VOA) Wil
tie SO 5l eolatul lag)] ples el 45T el oo 7 jhae
s, L) (Cryoprotectant) fuus G ol pon 4y (glasdss
chale oli8l sl jebay Amas o S5 il o (@l
e als Liles 5 pias 53 35290 SLuS 5 ples IS
oS .(109) wil e slezdl > o oas LSS &
gl slezsl 9 gilulax Loakal, o goaxie Ollllas
aslas .ol 428,57 & g0 AFSCS alax 5l (soln sla Joku
&b 1y AF-MSCs L Jsl slp o, 4 Steigman
5 eolatl solel § (g5lulaz FDA ey Jghe (slas st
dw JSSgp S &l L oog,S ol L(AY) wis S Sleyo Wy,
gl 5l b oslial 6ln 1) ook sladoke cslal> 5
adgl drwgi Al e a5 ol > o 40 50,5 o S5 guial
5 Silulaz oyl bl o o Jobo il slozel 51 iy
4y pae slazsl Sl o Jsbo 35 s 6ad aiyis (e
drwgl A o b pgo al> oyl o aan ¥ las Soed
co cblax ole O B Y 3l am b Johes wlosdl 5l o asgils
Sl Sy 5SS 5l G g oad caS Lulps o)y (6)lske e
ol 5l sk zoy5 Jlae Z8S 1S cwyp 0y5e L]

CD29 sla,S Lo sl a1 78+ 51 Gios ()09 Suie al> 1o
s,Sle sly 70 5l eS 5 (sewiilye) CD44 CD73
ol sboylae Ko 5l all oo (Glugys>) CD45 4 CD34
31 Gl 9929wl oo FDA slao lasbiw! b 3ollas a5 al> o
LYl L (Vibility) s pdgcenss b sk Goekee 70
50 il e oyl 1o 55 Lewdlb S PCR (yg031 a5 ol
wilies >z 5l Gt ilweslel a5 pous alpe o culys
e s &5 oud oy p sl ;0 S gigail 924

S5eel S5y s3] Drizee g O BUIMI I a8 e o

YRR sl (203190 0 jloud (pidid § Sy 0590

Hematopoietic stem cells or ) jluys> ol sloJslu
oad asls 35.8] 55 CD133 Sl .o,ls 3525 (HSCs
ool gbdsle wile ool sladsle 5l Blike gl
5 «(Mouse embryonic stem cells or mESCs) &40 sibg,
ailb e HSCs 5 hECCs hESCs sl sbaJsle ¢lsi
Gilolaz ly Gl oy S 5l gl (V0T
Wlod,S" osliiul agy onl 3l Sdgeiel gile ol (slo sk
AARMARATAA PR TATA))

ok oS3 (s5lalaz & ofyad ko oligS oS (F
lacmgeiel (U355 0)90 b lanl gy cnl 5o 15 3590
Oypods Sdbgrd Slagsls e g od ool ZuiS
ol 3l el Cawoas slaJokw coles o g o o (S50
oot olel p (107) Wgdoe 2SS g CuiS laSlS
b Gloads agy g, o,Ken g Phermthai « S,
ol pgwge (Starter-cell) 5kl Joko oga a5 ais,S
5 BSisn ol b alal, o g BB S (10Y)
S50 g 50 4y ysbay wilige odel Cawsns sla sl
2 s £ ol W Sslite Cuisid sk
Oglite 2tS 2l b (Jy (hg) o b oS (aladsbe 9550
5l bl > 0 4 8gd e 0dd S Wiledsl o
b 5l el Sl gle sladsbe 3 357ge (Ssenls
Censty SlopslS wsilolaz sl oa oliral iy, 51 £6
SdSisn ol o Wl 5 (St laShy el
5 arily coniilie Coigid ol Cuwdds sla ol oo o)Ll
5 CD90 .CD29 .CD44 alo> ;| MSCs sla,S,le Koo
5 F oS cul il (b 5l s e 35 |, CD105
Nanog Octd ale) 03,5 yla 55 1y Slein b s e slay;
iINVitro e o glogosiz ples Juwsly o (SSEA-4 4
OF) Col sas Laseie lag] 51 S 50

3 dume coldiwl g ()l 9 kis (g lolow -0
g sloanl s o AFSCs 5l b ooliiw! @ beamsguiol
31 oslizal b sl ool 31 e 5 B> wiols Jolo

Adloe Dae Yok Dot (25 5 ) bolerw slahs,

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

$3) 2 Vg oozl ez g e Gl oSz

col Jshos ilies glsil 5 _bslis ssl> Siseiel aile

P R B LSRRI IS S L COWR I T Y L COWK LT VI L Y
S5 il 5 Lace o] BlLbl yguiel (lid i pd g i
g s ¥y melS anl 5l Gy Sgeiel mle 4yl &
ool Somex (l )3 39290 Sladsbe 5| 5)ken wod o
olple ilad S5 518 0e5 lesgs uls polais! heduiws
ol b Jokw 5l suas atus b el Ses AF-MSCs
5 Olsin ol sl ol sty 155 L
Sledeke cul 0,8 4 yasis sla Shg anil ail callas
Joily Ll Y aw I g sbadshe 4 ple Jo3
Slo,Sas ol i plorl oS85 QU155 VL l505lS
Sob celas YO+ Sl i) YU oligioss cudyls (g
N glasloly o b (g5 Lis b ool e (Conex
s % 5 iyl Called polas ey b pashs Jsbo
Sdlas 2ls> Grizes 9 SWl aligl (2l5ise5 poe
SElol (S slaop)l5 jshie 4 (sl oaisS fas
R eime azgi 0j5e Gy 3l Gl oI B esd g
31 (MSCs) coniiilie ol slaJoku b anslan jo 06,8
5 eSS Cob b AF-MSCS lgsenl e ol ;%30 arlie
Slpas Gloy Vo) Jlo 5laims oo lad |y g iy ples
a0, esliial Coly i ,5 AF-MSCS 1 b (pnss
polyglycolic acid poly-4-ccw)ls (59, oad ciS)
3l 00 mnd b ladxe 51 (5 L (hydroxyapatite
S5, AF-MSCs 5l oolinul 4y by slais,ls
AF- i gl sailes,S piiie |y il cwiige 5 25losl
AF-MSC | (glojls cl) ae il gjlusl 5 MSCs
@y Sl 9 (Sl crae 5Ll Sl (b ez
S s bl sledshe ole o AF-MSC Lol

oid 4 byl Wem b 3l Yetisn 5 Vel (la,Silas

VA wowl (233198 0 )losds «picld g s 090

Sloys 3718 9 S gl @ale 55l s sk
al>yo cpl Hlaw 5l 6,50 Jisw 3 (Gram staining) o5
solawl ulin‘ walf)‘j)s...a oaalin pas Oygo 4O as OS¢
ol ol 4185 alnil byl oud dazie sloasy 3 5 Sl
F¥se gl S ST olazdl Gl Jshe 79,5 aes o
S35 B0 by (el gl 50 M ple S Ses"
St 5 yoe Jobo alozr 3l ams pueis 1y Jsho slo This
Slime 9 E98 Jske spdcan; (Jolw (Senescence)
OF)) sk Sl 5 e sbhoniS 5 baS,L
slazil al> o a5 wishy lis o SKea 9 Moll o lgica
5_495).“4 u.;.na.‘i BN ua.o.: u.cl) ‘6fwwu) uw.mlf )QOBM.C
S e 4 | L:no] Sl g 0ol MSCs 6..04‘
slazsl 5l 8929l L .(VFY) dao o rals ol o
aS 5 yebay ail Sglaie cewl S Jobo SO slice 4y aus
slozl 5y Wl slaobor b aglin s iz slasle
Lol s s Joos & Y| a5 )l (g i sl ool
ke (AV) 355 oo p oo (nl lawgi (ST (25
Iy o o0 7y slexil al> e i1 o a5 Slss lidons
31 o MSCs jl oolasul sl b zls jo @glas Jobuus
aS 6o Alie SO o Jle laieas auls co sledl ad> o
i odl 5B bl 5l S Sl 550 o Galipeau
Ay Jlasl Jelge 51 S Glaieas 1) slesil dd>y0 55
o1 bagsls caiS Luld walie 5 gyl ((VF)) )5
Sl ol e 0aiS nd Slezil Al o 4 s o] by
aS 5l Coenl b oolaiul gl b gk ol slass 3,k
Syl gilelaz 5l o] drwy g cnS Lyl 4 S
5 Jokw S3slm sl Sy ,o <iS Ll 5 MSCS 3,50 )3
e G ol 98yl yas Sllad o5y 5a ()] Y gams
1 58 bUsle szl Lylos woutS pepdle L(OFY) sl
2 0550 a5 Slalllas 0l ol gyl So3glsn glo S5
plxl JS )5 9 s mbeo 5l 0als la> MSCs glgil (g9,

Ll [ DMSO u‘),uo u}}p.b ‘50)‘9.4@ M\)GA ULA.MJ W)

O3 (9ot (Sloyd = (Sl lous g Sy pele oBLLGIS alo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

00D g (G (G40 -

ol slaJsho Jlonsl wlie 51 (So lasb (ol 457 095 o
Db oan] o cBluil Sop slas iS4l
Jro adgi (S59dgm oaSimgy 1 Jlo (ol

.o)L.xj 03?5 ééuo )\3 &)Lﬂg

ol ogdle .l oo 08 IS A CdiBge b (hge 003 o]
3ol 5o Wl Lenslty (s AF-MSCS oS oass ool oL
ol Gy oS SlonisS Jasnell s asles cries o8 il
e 3 0398 (g SLbl 4 it jobay ook

S > jbdy by 0 Oy o) wesS il

1-Abdulrazzak H, Moschidou D, Jones G, Guillot PV.
Biological Characteristics of Stem Cells from Foetal,
Cord Blood and Extraembryonic Tissues. J R Soc
Interface 2010; 7: S689-706.

2-Czyz J, Wiese C, Rolletschek A, Blyszczuk P, Cross
M, Wobus AM. Potential of Embryonic and Adult
Stem Cells in Vitro. Biol Chem 2003; 384(10-11):
1391-409.

3-Hu Y, Liao L, Wang Q, Ma L, Ma G, Jiang X, et al.
Isolation and ldentification of Mesenchymal Stem
Cells from Human Fetal Pancreas. J Lab Clin Med
2003;141(5):342-9.

4-Noort WA, Scherjon SA, Kleijburg-Van Der Keur C,
Kruisselbrink AB, Van Bezooijen RL, Beekhuizen W,
et al. Mesenchymal Stem Cells in Human Second-
Trimester Bone Marrow, Liver, Lung, And Spleen
Exhibit a Similar Immunophenotype but a
Heterogeneous Multilineage Differentiation
Potential. Haematologica 2003; 88(8): 845-52.

5-In 'T Anker PS, Scherjon SA, Kleijburg-Van Der
Keur C, De Groot-Swings GM, Claas FH, Fibbe WE,
et al. Isolation of Mesenchymal Stem Cells of Fetal

or Maternal Origin from Human Placenta. Stem

Cells 2004; 22(7): 1338-45.

VA wowl (233198 0 )losds «picld g s 090

6-Beta J, Lesmes-Heredia C, Bedetti C, Akolekar R.
Risk of Miscarriage Following Amniocentesis and
Chorionic Villus Sampling: A Systematic Review of
the Literature. Minerva Ginecol 2018; 70(2): 215-9.

7-Pappa KI, Anagnou NP. Novel Sources of Fetal Stem
Cells: Where do they Fit on the Developmental
Continuum? Regen Med 2009; 4(3): 423-33.

8-Fauza DO, Bani M. Fetal Stem Cells in Regenerative
Medicine: Principles and Translational Strategies.
New York: Springer 2016; 181-202.

9-Maguire CT, Demarest BL, Hill JT, Palmer JD,
Brothman AR, Yost HJ, et al. Genome-Wide Analysis
Reveals the Unique Stem Cell Identity of Human
Amniocytes. Plos One 2013; 8(1): E53372.

10-Eiben B, Goebel R, Hansen S, Hammans W. Early
Amniocentesis--A Cytogenetic Evaluation of Over
1500 Cases. Prenat Diagn 1994; 14(6): 497-501.

11-Harman CR. Amniotic Fluid Abnormalities. Semin
Perinatol 2008; 32(4): 288-94.

12-Gholizadeh-Ghalehaziz S, Farahzadi R, Fathi E,
Pashaiasl M. A Mini Overview of Isolation,
Characterization and Application of Amniotic
Fluid Stem Cells. Int J Stem Cells 2015; 8(2):
115-20.

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

13-Fauza D. Amniotic Fluid and Placental Stem Cells.
Best Pract Res Clin Obstet Gynaecol 2004; 18(6):
877-91.
14-Klemmt PA, Vafaizadeh V, Groner B. The Potential
of Amniotic Fluid Stem Cells for Cellular Therapy
and Tissue Engineering. Expert Opin Biol Ther
2011; 11(10): 1297-314.
15- Loukogeorgakis SP, De Coppi P. Concise Review:
Amniotic Fluid Stem Cells: The Known, The
Unknown, And Potential Regenerative Medicine
Applications. Stem Cells 2017; 35(7): 1663-73.
16-Jacobson CB, Barter RH. Intrauterine Diagnosis
and Management of Genetic Defects. American
Journal of Obstetrics & Gynecology 1967; 99(6):
796-807.
17-Nelson MM, Emery AE. Amniotic Fluid Cells;
Prenatal Sex Prediction and Culture. Br Med J
1970; 1(5695):523-6.
18-Fuchs F, Riis P. Antenatal Sex Determination.
Nature 1956; 177(4503): 330.
19-Steele MW, Breg WR, Jr. Chromosome Analysis of
Human Amniotic-Fluid Cells. Lancet 1966;
1(7434): 383-5.
20-Demars R, Sarto G, Felix JS, Benke P. Lesch-
Nyhan Mutation: Prenatal Detection With Amniotic
Fluid Cells. Science 1969; 164(3885): 1303-5.

21-Gray C, Davidson RG, Cohen MM. A Simplified
Technique for the Culture of Amniotic Fluid Cells. J
Pediatr 1971; 79(1): 119-22.

22-Marchant GS. Evaluation of Methods of Amniotic
Fluid Cell Culture. Am J Med Technol 1971; 37(10):
391-6.

YRR sl (203190 0 jloud (pidid § Sy 0590

Sloyd 0,5 9 Sdgrial 2o 3Ly sloJoles

23-Hoehn H, Bryant EM, Karp LE, Martin GM.
Cultivated Cells from Diagnostic Amniocentesis in
Second  Trimester  Pregnancies. |.  Clonal
Morphology and Growth Potential. Pediatr Res 1974;
8(8): 746-54.

24-Priest RE, Priest JH, Moinuddin JF, Keyser AJ.
Differentiation in Human Amniotic Fluid Cell
Cultures: I: Collagen Production. J Med Genet
1977; 14(3): 157-62.

25-Megaw JM, Priest JH, Priest RE, Johnson LD.
Differentiation in Human Amniotic Fluid Cell
Cultures: Il: Secretion of an Epithelial Basement
Membrane Glycoprotein. J Med Genet. 1977; 14(3):
163-7.

26-Aula P, Von Koskull H, Teramo K, Karjalainen O,
Virtanen I, Lehto VP, et al. Glial Origin of Rapidly
Adhering Amniotic Fluid Cells. Br Med J 1980;
281(6253): 1456-7.

27-Priest RE, Priest JH, Moinuddin JF, Sgoutas DS.
Differentiation in Human Amniotic Fluid Cell
Cultures: Chorionic Gonadotropin Production. In
Vitro 1979; 15(2): 142-7.

28-Sarkar S, Chang HC, Porreco RP, Jones OW.
Neural Origin of Cells in Amniotic Fluid. Am J
Obstet Gynecol 1980; 136(1): 67-72.

29-Hoehn H, Salk D. Morphological and Biochemical
Heterogeneity of Amniotic Fluid Cells in Culture.
Methods Cell Biol 1982; 26: 11-34.

30-Wilson PG, Devkota L, Payne T, Crisp L, Winter A,
Wang Z. Clonal Populations of Amniotic Cells by
Dilution and Direct Plating: Evidence for Hidden

Diversity. Stem Cells Int 2012; 2012: 485950.

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

Ood g (S (40 -

31-Pentz S, Horler H. A Cryopreservative Procedure
for Storing Cultivated and Uncultivated Amniotic
Fluid Cells in Liquid Nitrogen. J Med Genet 1980;
17(6): 472-5.

32-Schmidt D, Achermann J, Odermatt B, Genoni M,
Zund G, Hoerstrup SP. Cryopreserved Amniotic
Fluid-Derived Cells: A Lifelong Autologous Fetal
Stem Cell Source for Heart Valve Tissue
Engineering. J Heart Valve Dis 2008;17(4): 446-55.

33-Cho HJ, Lee SH, Yoo JJ, Shon YH. Evaluation of
Cell Viability and Apoptosis in Human Amniotic
Fluid-Derived  Stem  Cells  with  Natural
Cryoprotectants. Cryobiology 2014; 68(2): 244-50.

34-Seo JM, Sohn MY, Suh JS, Atala A, Yoo JJ, Shon
YH. Cryopreservation of Amniotic Fluid-Derived
Stem Cells Using Natural Cryoprotectants and Low
Concentrations of Dimethylsulfoxide. Cryobiology
2011; 62(3): 167-73.

35-Byrne D, Azar G, Nicolaides K. Why Cell Culture is
Successful after Early Amniocentesis. Fetal Diagn
Ther 1991; 6(1-2): 84-6.

36-Torricelli F, Brizzi L, Bernabei PA, Gheri G, Di
Lollo S, Nutini L, et al. Identification of
Hematopoietic Progenitor Cells in Human Amniotic
Fluid Before The 12th Week of Gestation. Ital J Anat
Embryol 1993; 98(2): 119-26.

37-Mosquera A, Fernandez JL, Campos A, Goyanes VJ,
Ramiro-Diaz J, Gosalvez J. Simultaneous Decrease
of Telomere Length and Telomerase Activity with
Ageing of Human Amniotic Fluid Cells. J Med
Genet 1999; 36(6): 494-6.

38-Kaviani A, Perry TE, Dzakovic A, Jennings RW,
Ziegler MM, Fauza DO. The Amniotic Fluid as a

YRR sl (203190 0 jloud (pidid § Sy 0590

Source of Cells for Fetal Tissue Engineering. J
Pediatr Surg 2001; 36(11): 1662-5.

39-Prusa AR, Marton E, Rosner M, Bernaschek G,
Hengstschlager M. Oct-4-Expressing Cells in
Human Amniotic Fluid: A New Source for Stem
Cell Research? Hum Reprod 2003; 18(7): 1489-93.

40-Tsai MS, Lee JL, Chang YJ, Hwang SM. Isolation
of Human Multipotent Mesenchymal Stem Cells
from Second-Trimester Amniotic Fluid Using a
Novel Two-Stage Culture Protocol. Hum Reprod
2004; 19(6): 1450-6.

41-Dai W, Kloner RA. Myocardial Regeneration by
Human Amniotic Fluid Stem Cells: Challenges to be
Overcome. J Mol Cell Cardiol 2007; 42(4): 730-2.

42-Donaldson AE, Cai J, Yang M, lacovitti L.
Human Amniotic Fluid Stem Cells Do Not
Differentiate Into Dopamine Neurons in Vitro or
after Transplantation in Vivo. Stem Cells Dev
2009; 18(7): 1003-12.

43-Fuchs JR, Kaviani A, Oh JT, Lavan D, Udagawa T,
Jennings RW, et al. Diaphragmatic Reconstruction
with  Autologous Tendon Engineered from
Mesenchymal Amniocytes. J Pediatr Surg 2004;
39(6): 834-8.

44-Hartmann-Fritsch  F, Hosper N, Luginbuhl J,
Biedermann T, Reichmann E, Meuli M. Human
Amniotic Fluid Derived Cells Can Competently
Substitute Dermal Fibroblasts in a Tissue-
Engineered Dermo-Epidermal Skin Analog. Pediatr
Surg Int 2013; 29(1): 61-9.

45-Kim JA, Shon YH, Lim JO, Yoo JJ, Shin HI, Park
EK. MYOD Mediates Skeletal Myogenic

Differentiation of Human Amniotic Fluid Stem

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

Cells And Regeneration of Muscle Injury. Stem Cell
Res Ther 2013; 4(6): 147.

46-Kunisaki SM, Freedman DA, Fauza DO. Fetal
Tracheal Reconstruction with Cartilaginous Grafts
Engineered from Mesenchymal Amniocytes. J
Pediatr Surg 2006; 41(4): 675-82.

47-Kunisaki SM, Fuchs JR, Steigman SA, Fauza DO. A
Comparative Analysis of Cartilage Engineered from
Different Perinatal Mesenchymal Progenitor Cells.
Tissue Eng 2007; 13(11): 2633-44.

48-Pan HC, Chen CJ, Cheng FC, Ho SP, Liu MJ,
Hwang SM, et al. Combination of G-CSF
Administration and Human Amniotic Fluid
Mesenchymal Stem Cell Transplantation Promotes
Peripheral Nerve Regeneration. Neurochem Res
2009; 34(3): 518-27.

49-Pan HC, Cheng FC, Chen CJ, Lai SZ, Lee CW,
Yang DY, et al. Post-Injury Regeneration in Rat
Sciatic Nerve Facilitated by Neurotrophic Factors
Secreted by Amniotic Fluid Mesenchymal Stem
Cells. J Clin Neurosci 2007; 14(11): 1089-98.

50- Schmidt D, Achermann J, Odermatt B,
Breymann C, Mol A, Genoni M, et al. Prenatally
Fabricated Autologous Human Living Heart
Valves Based on Amniotic Fluid Derived
Progenitor Cells as Single Cell Source.
Circulation 2007; 116(11 Suppl): 164-70.

51-Steigman SA, Ahmed A, Shanti RM, Tuan RS,
Valim C, Fauza DO. Sternal Repair with Bone
Grafts Engineered from Amniotic Mesenchymal
Stem Cells. J Pediatr Surg 2009; 44(6): 1120-6.

52-Yang CM, Gong XL, Qiu J, Tang HX, Gong ZJ,

Huang SZ, et al. Engraftment of Genetically

YRR sl (203190 0 jloud (pidid § Sy 0590

$loyd 0,15 9 S gl @bo (s3Ls s Jsbw

Modified Human  Amniotic Fluid-Derived
Progenitor Cells to Produce Coagulation Factor I1X
After in Utero Transplantation in Mice. Cell Biol Int
2013; 37(5): 420-9.

53-Yang JD, Choi DS, Cho YK, Kim TK, Lee JW, Choi
KY, et al. Effect of Amniotic Fluid Stem Cells and
Amniotic Fluid Cells on the Wound Healing Process
in a White Rat Model. Arch Plast Surg. 2013; 40(5):
496-504.

54-Li Y, Xu W, Yan J, Xia Y, Gu C, Ma Y, et al.
Differentiation of Human Amniotic Fluid-Derived
Mesenchymal Stem Cells into Type Il Alveolar
Epithelial Cells in Vitro. Int J Mol Med 2014; 33(6):
1507-13.

55-Kang HH, Kang JJ, Kang HG, Chung SS. Urothelial
Differentiation of Human Amniotic Fluid Stem
Cells by Urothelium Specific Conditioned Medium.
Cell Biol Int 2014; 38(4): 531-7.

56-Carraro G, Perin L, Sedrakyan S, Giuliani S, Tiozzo
C, Lee J, et al. Human Amniotic Fluid Stem Cells
Can Integrate and Differentiate into Epithelial Lung
Lineages. Stem Cells 2008; 26(11): 2902-11.

57-Carnevale G, Riccio M, Pisciotta A, Beretti F,
Maraldi T, Zavatti M, et al. In Vitro Differentiation
into Insulin-Producing Beta-Cells of Stem Cells
Isolated from Human Amniotic Fluid and Dental
Pulp. Dig Liver Dis 2013; 45(8): 669-76.

58-Chun SY, Mack DL, Moorefield E, Oh SH, Kwon
TG, Pettenati MJ, et al. Pdx1 and Controlled Culture
Conditions Induced Differentiation of Human
Amniotic Fluid-Derived Stem Cells to Insulin-

Producing Clusters. J Tissue Eng Regen Med 2015;
9(5): 540-9.

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

Ood g (S (40 -

59-Trovato L, De Fazio R, Annunziata M, Sdei S,
Favaro E, Ponti R, et al. Pluripotent Stem Cells
Isolated from Human Amniotic Fluid and
Differentiation Into Pancreatic Beta-Cells. J
Endocrinol Invest 2009; 32(11): 873-6.

60-Liu H, Liu DQ, Li BW, Guan LD, Yan ZF, Li YL,
et al. Human Amniotic Fluid-Derived Stem Cells
Can Differentiate Into Hepatocyte-Like Cells in
Vitro and in Vivo. In Vitro Cell Dev Biol Anim
2011; 47(9): 601-8.

61-De Gemmis P, Lapucci C, Bertelli M, Tognetto A,
Fanin E, Vettor R, et al. A Real-Time PCR Approach
to Evaluate Adipogenic Potential of Amniotic Fluid-
Derived Human Mesenchymal Stem Cells. Stem
Cells Dev 2006; 15(5): 719-28.

62-Kolambkar YM, Peister A, Soker S, Atala A,
Guldberg RE. Chondrogenic Differentiation of
Amniotic Fluid-Derived Stem Cells. J Mol Histol
2007; 38(5): 405-13.

63- Preitschopf A, Zwickl H, Li K, Lubec G, Joo G,
Rosner M, et al. Chondrogenic Differentiation of
Amniotic Fluid Stem Cells and Their Potential for
Regenerative Therapy. Stem Cell Rev 2012; 8(4): 1267-
74.

64- Peister A, Porter BD, Kolambkar YM, Hutmacher
DW, Guldberg RE. Osteogenic Differentiation of
Amniotic Fluid Stem Cells. Biomed Mater Eng 2008;
18(4-5): 241-6.

65-Sun H, Feng K, Hu J, Soker S, Atala A, Ma PX.
Osteogenic Differentiation of Human Amniotic Fluid-
Derived Stem Cells Induced by Bone Morphogenetic
Protein-7 and Enhanced by Nanofibrous Scaffolds.

Biomaterials 2010; 31(6): 1133-9.

YRR sl (203190 0 jloud (pidid § Sy 0590

66-Bollini S, Pozzobon M, Nobles M, Riegler J, Dong
X, Piccoli M, et al. In Vitro and in Vivo
Cardiomyogenic Differentiation of Amniotic Fluid
Stem Cells. Stem Cell Rev 2011;7(2):364-80.

67-Gao Y, Connell JP, Wadhwa L, Ruano R, Jacot JG.
Amniotic Fluid-Derived Stem Cells Demonstrated
Cardiogenic Potential in Indirect Co-Culture with
Human Cardiac Cells. Ann Biomed Eng 2014;
42(12): 2490-500.

68-Ghionzoli M, Repele A, Sartiani L, Costanzi G,
Parenti A, Spinelli V, et al. Human Amniotic Fluid
Stem Cell Differentiation Along Smooth Muscle
Lineage. FASEB J 2013; 27(12): 4853-65.

69-Zhang P, Baxter J, Vinod K, Tulenko TN, Di Muzio
PJ. Endothelial Differentiation of Amniotic Fluid-
Derived Stem Cells: Synergism of Biochemical and
Shear Force Stimuli. Stem Cells Dev 2009; 18(9):
1299-308.

70-Perin L, Giuliani S, Jin D, Sedrakyan S, Carraro G,
Habibian R, et al. Renal Differentiation of Amniotic
Fluid Stem Cells. Cell Prolif 2007; 40(6): 936-48.

71-Mareschi K, Rustichelli D, Comunanza V, De Fazio
R, Cravero C, Morterra G, et al. Multipotent
Mesenchymal Stem Cells from Amniotic Fluid
Originate Neural Precursors with Functional
Voltage-Gated Sodium Channels. Cytotherapy 2009;
11(5): 534-47.

72-Toselli M, Cerbai E, Rossi F, Cattaneo E. Do
Amniotic Fluid-Derived Stem Cells Differentiate
into Neurons in Vitro? Nature Biotechnology 2008;
26(3): 269-70.

73-Decembrini S, Cananzi M, Gualdoni S, Battersby A,

Allen N, Pearson RA, et al. Comparative Analysis of

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

the Retinal Potential of Embryonic Stem Cells and
Amniotic Fluid-Derived Stem Cells. Stem Cells Dev
2011; 20(5): 851-63.

74-De Coppi P, Bartsch G Jr, Siddiqui MM, Xu T,
Santos CC, Perin L, et al. Isolation of Amniotic Stem
Cell Lines With Potential for Therapy. Nat
Biotechnol 2007; 25(1): 100-6.

75-Lu HE, Yang YC, Chen SM, Su HL, Huang PC,
Tsai MS, et al. Modeling Neurogenesis Impairment
in Down Syndrome with Induced Pluripotent Stem
Cells from Trisomy 21 Amniotic Fluid Cells. Exp
Cell Res 2013; 319(4): 498-505.

76- Pipino C, Mukherjee S, David AL, Blundell MP, Shaw
SW, Sung P, et al. Trisomy 21 Mid-Trimester Amniotic
Fluid Induced Pluripotent Stem Cells Maintain
Genetic ~ Signatures  During  Reprogramming:
Implications for Disease Modeling and Cryobanking.
Cell Reprogram 2014; 16(5): 331-44.

77-Rosner M, Dolznig H, Schipany K, Mikula M,
Brandau O, Hengstschlager M. Human Amniotic
Fluid Stem Cells as a Model for Functional Studies
of Genes Involved in Human Genetic Diseases or
Oncogenesis. Oncotarget 2011; 2(9): 705-12.

78-Siegel N, Rosner M, Hanneder M, Valli A,
Hengstschlager M. Stem Cells in Amniotic Fluid as
New Tools to Study Human Genetic Diseases. Stem
Cell Rev 2007; 3(4): 256-64.

79-Chun SY, Cho DH, Chae SY, Choi KH, Lim HJ,
Yoon GS, et al. Human Amniotic Fluid Stem Cell-
Derived Muscle Progenitor Cell Therapy For Stress
Urinary Incontinence. J Korean Med Sci 2012;

27(11): 1300-7.

YRR sl (203190 0 jloud (pidid § Sy 0590

Sloyd 0,5 9 Sdgrial 2o 3Ly sloJoles

80-Jiang G, Di Bernardo J, Maiden MM, Villa-Diaz
LG, Mabrouk OS, Krebshach PH, et al. Human
Transgene-Free Amniotic-Fluid-Derived Induced
Pluripotent Stem Cells for Autologous Cell Therapy.
Stem Cells Dev 2014; 23(21): 2613-25.

81-Morigi M, De Coppi P. Cell Therapy for Kidney
Injury: Different Options and Mechanisms--
Mesenchymal and Amniotic Fluid Stem Cells.
Nephron Exp Nephrol 2014;126(2):59.

82-Peng SY, Chou CJ, Cheng PJ, Ko IC, Kao YJ, Chen
YH, et al. Therapeutic Potential of Amniotic-Fluid-
Derived Stem Cells on Liver Fibrosis Model in Mice.
Taiwan J Obstet Gynecol 2014; 53(2): 151-7.

83-Rehni AK, Singh N, Jaggi AS, Singh M. Amniotic
Fluid Derived Stem Cells Ameliorate Focal Cerebral
Ischaemia-Reperfusion Injury Induced Behavioural
Deficits in Mice. Behav Brain Res 2007; 183(1): 95-100.

84-Sedrakyan S, Da Sacco S, Milanesi A, Shiri L,
Petrosyan A, Varimezova R, et al. Injection of Amniotic
Fluid Stem Cells Delays Progression of Renal Fibrosis.
J Am Soc Nephrol 2012; 23(4): 661-73.

85-Zagoura DS, Roubelakis MG, Bitsika V, Trohatou
O, Pappa KI, Kapelouzou A, et al. Therapeutic
Potential of a Distinct Population of Human
Amniotic Fluid Mesenchymal Stem Cells and their
Secreted Molecules in Mice with Acute Hepatic
Failure. Gut 2012; 61(6): 894-906.

86-Zheng YB, Zhang XH, Huang ZL, Lin CS, Lai J, Gu
YR, et al. Amniotic-Fluid-Derived Mesenchymal
Stem Cells Overexpressing Interleukin-1 Receptor
Antagonist Improve Fulminant Hepatic Failure.

Plos One 2012; 7(7): E41392.

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

Ood g (S (40 -

87-Steigman SA, Armant M, Bayer-Zwirello L, Kao
GS, Silberstein L, Ritz J, et al. Preclinical Regulatory
Validation of a 3-Stage Amniotic Mesenchymal
Stem Cell Manufacturing Protocol. J Pediatr Surg
2008; 43(6): 1164-9.

88-Simantov R. Amniotic Stem Cell International.
Reprod Biomed Online 2008; 16(4): 597-8.

89-Wu HW, Lin XZ, Hwang SM, Lee GB. The Culture
and Differentiation of Amniotic Stem Cells Using a
Microfluidic System. Biomed Microdevices 2009;
11(4): 869-81.

90- Wu HW, Lin XZ, Hwang SM, Lee GB. A Microfluidic
Device for Separation of Amniotic Fluid Mesenchymal
Stem Cells Utilizing Louver-Array Structures. Biomed
Microdevices 2009; 11(6): 1297-307.

91-Roubelakis MG, Trohatou O, Anagnou NP.
Amniotic Fluid and Amniotic Membrane Stem
Cells: Marker Discovery. Stem Cells Int 2012; 2012:
107836.

92-Chen CP, Lai TC, Chern SR, Li SH, Chou HC, Chen
YW, et al. Proteome Differences Between Male and
Female Fetal Cells in Amniotic Fluid. Omics
2013;17(1):16-26.

93-Streubel B, Martucci-lvessa G, Fleck T, Bittner RE.
[In Vitro Transformation of Amniotic Cells to
Muscle Cells--Background and Outlook]. Wien Med
Wochenschr 1996; 146(9-10): 216-7.

94-Hoseini SM, Montazeri F, Bahrami AR, Kalantar
SM, Rahmani S, Zarein F, et al. Investigating the
Expression of Pluripotency-Related Genes in
Human Amniotic Fluid Cells: A Semi-Quantitative

Comparison Between Different Subpopulations,

YRR sl (203190 0 jloud (pidid § Sy 0590

From Primary to Cultured Amniocytes. Reprod Biol
2020; 20(3): 338-47

95-Kim J, Lee Y, Kim H, Hwang KJ, Kwon HC, Kim
SK, et al. Human Amniotic Fluid-Derived Stem
Cells Have Characteristics of Multipotent Stem
Cells. Cell Prolif 2007; 40(1): 75-90.

96-Cetrulo KJ. Perinatal Stem Cells. 2nd Ed. Hoboken
NJ: Wiley-Blackwell 2013; 1-13.

97-Baghaban Eslaminejad M, Jahangir S. Amniotic
Fluid Stem Cells and their Application in Cell-
Based Tissue Regeneration. Int J Fertil Steril 2012;
6(3): 147-56.

98-Prusa AR, Hengstschlager M. Amniotic Fluid Cells
and Human Stem Cell Research: A New Connection.
Med Sci Monit 2002; 8(11): RA253-RA7.

99-Roubelakis MG, Bitsika V, Zagoura D, Trohatou O,
Pappa KI, Makridakis M, et al. In Vitro and in Vivo
Properties of Distinct Populations of Amniotic Fluid
Mesenchymal Progenitor Cells. J Cell Mol Med
2011; 15(9): 1896-913.

100- Hoseini SM, Kalantar SM, Bahrami AR, Matin M.
Human Amniocytes: A Comprehensive Study on
Morphology, Frequency and Growth Properties of
Subpopulations from a Single Clone to the Senescence.
Cell and Tissue Biology 2020; 14(2): 102-12.

101- Chen WW. Studies on the Origin of Human
Amniotic Fluid Cells by Immunofluorescent
Staining of Keratin Filaments. J Med Genet 1982;
19(6): 433-6.

102- Virtanen 1, Von Koskull H, Lehto VP, Vartio T,
Aula P. Cultured Human Amniotic Fluid Cells

Characterized with Antibodies Against Intermediate

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

Filaments in  Indirect  Immunofluorescence
Microscopy. J Clin Invest 1981; 68(5): 1348-55.

103- Cananzi M, De Coppi P. CD117(+) Amniotic
Fluid Stem Cells: State of the Art and Future
Perspectives. Organogenesis 2012; 8(3): 77-88.

104- Parolini O, Soncini M, Evangelista M, Schmidt D.
Amniotic Membrane and Amniotic Fluid-Derived
Cells: Potential Tools for Regenerative Medicine?
Regen Med 2009; 4(2): 275-91.

105- Narsinh KH, Sun N, Sanchez-Freire V, Lee AS,
Almeida P, Hu S, et al. Single Cell Transcriptional
Profiling Reveals Heterogeneity of Human Induced
Pluripotent Stem Cells. J Clin Invest 2011; 121(3):
1217-21.

106- Toyooka Y, Shimosato D, Murakami K, Takahashi
K, Niwa H. Identification and Characterization of
Subpopulations in Undifferentiated ES Cell Culture.
Development 2008; 135(5): 909-18.

107- Roubelakis MG, Pappa KI, Bitsika V, Zagoura D,
Vlahou A, Papadaki HA, et al. Molecular and
Proteomic Characterization of Human
Mesenchymal Stem Cells Derived From Amniotic
Fluid: Comparison to Bone Marrow Mesenchymal
Stem Cells. Stem Cells Dev 2007; 16(6): 931-52.

108- Tsai MS, Hwang SM, Chen KD, Lee YS, Hsu LW,
Chang YJ, et al. Functional Network Analysis of the
Transcriptomes of Mesenchymal Stem Cells Derived
from Amniotic Fluid, Amniotic Membrane, Cord
Blood, And Bone Marrow. Stem Cells 2007; 25(10):
2511-23.

109- Tsai MS, Hwang SM, Tsai YL, Cheng FC, Lee JL,
Chang YJ. Clonal Amniotic Fluid-Derived Stem

Cells Express Characteristics of both Mesenchymal

YRR sl (203190 0 jloud (pidid § Sy 0590

Sloyd 0,5 9 Sdgrial 2o 3Ly sloJoles
and Neural Stem Cells. Biol Reprod 2006; 74(3):
545-51.

110- Zagoura DS, Trohatou O, Bitsika V, Makridakis
M, Pappa KI, Vlahou A, et al. AF-Mscs Fate Can be
Regulated by Culture Conditions. Cell Death Dis
2013;4(4): E571.

111- Antonucci |, Di Pietro R, Alfonsi M, Centurione
MA, Centurione L, Sancilio S, et al. Human Second
Trimester Amniotic Fluid Cells are Able to Create
Embryoid Body-Like Structures in Vitro and to
Show Typical Expression Profiles of Embryonic and
Primordial Germ Cells. Cell Transplant 2014; 23(12):
1501-15.

112- Savickiene J, Treigyte G, Baronaite S, Valiuliene
G, Kaupinis A, Valius M, et al. Human Amniotic
Fluid Mesenchymal Stem Cells from Second- And
Third-Trimester ~ Amniocentesis:  Differentiation
Potential, Molecular Signature, And Proteome
Analysis. Stem Cells Int 2015; 2015: 319238.

113- Moschidou D, Mukherjee S, Blundell MP, Jones
GN, Atala AJ, Thrasher AJ, et al. Human Mid-
Trimester Amniotic Fluid Stem Cells Cultured
Under Embryonic Stem Cell Conditions with
Valproic Acid Acquire Pluripotent Characteristics.
Stem Cells Dev 2013; 22(3): 444-58.

114- Moschidou D, Mukherjee S, Blundell MP, Drews
K, Jones GN, Abdulrazzak H, et al. Valproic Acid
Confers Functional Pluripotency To Human
Amniotic Fluid Stem Cells in a Transgene-Free
Approach. Mol Ther 2012; 20(10): 1953-67.

115- Arnhold S, Gluer S, Hartmann K, Raabe O,
Addicks K, Wenisch S, et al. Amniotic-Fluid Stem

Cells: Growth Dynamics and Differentiation

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

Ood g (S (40 -

Potential after a CD-117-Based Selection Procedure.
Stem Cells Int 2011; 2011: 715341.

116- Kim EY, Lee KB, Kim MK. The Potential of
Mesenchymal Stem Cells Derived from Amniotic
Membrane and Amniotic Fluid for Neuronal
Regenerative Therapy. BMB Rep 2014; 47(3): 135-40.

117- Manuelpillai U, Moodley Y, Borlongan CV,
Parolini O. Amniotic Membrane and Amniotic Cells:
Potential Therapeutic Tools to Combat Tissue
Inflammation and Fibrosis? Placenta 2011; 32 Suppl
4: S320-5.

118- Murphy SV, Atala A. Amniotic Fluid and
Placental Membranes: Unexpected Sources of
Highly Multipotent Cells. Semin Reprod Med 2013;
31(1): 62-8.

119- Skamel C, Aller SG, Bopda Waffo A. Correction:
In Vitro Evolution and Affinity-Maturation with
Coliphage Qbeta Display. Plos One 2018; 13(6):
E0199953.

120- Shay JW, Wright WE. Hayflick, His Limit, And
Cellular Ageing. Nat Rev Mol Cell Biol 2000; 1(1):
72-6.

121- Blum B, Benvenisty N. The Tumorigenicity of
Human Embryonic Stem Cells. Adv Cancer Res
2008; 100: 133-58.

122- Le Blanc K, Ringden O. Immunomodulation by
Mesenchymal Stem Cells and Clinical Experience. J
Int Med 2007; 262(5): 509-25.

123- Moorefield EC, Mckee EE, Solchaga L, Orlando
G, Yoo JJ, Walker S, et al. Cloned, CD117 Selected
Human Amniotic Fluid Stem Cells are Capable of
Modulating the Immune Response. Plos One 2011;

6(10): E26535.

YRR sl (203190 0 jloud (pidid § Sy 0590

124- Kugi Z, Seiberth J, Latifi-Pupovci H, Wehner S,
Stein S, Grez M, et al. Clonal Analysis of Multipotent
Stromal Cells Derived From CD271+ Bone Marrow
Mononuclear Cells: Functional Heterogeneity and
Different Mechanisms of  Allosuppression.
Haematologica 2013; 98(10): 1609-16.

125- Hoseini S, Montazeri F, Kalantar S, Bahrami A,
Zarein F, Moghadam Matin M. Mesenchymal Stem
Cells: Interactions with Immune Cells and
Immunosuppressive-lImmunomodulatory  Properties.
Sci J Iranian Blood Transfus Organ 2020; 17(2): 147-69.

126- Leuning DG, Beijer NRM, Du Fosse NA,
Vermeulen S, Lievers E, Van Kooten C, et al. The
Cytokine Secretion Profile of Mesenchymal Stromal
Cells is Determined by Surface Structure of the
Microenvironment. Sci Rep 2018; 8(1): 7716.

127- De Coppi P, Callegari A, Chiavegato A,
Gasparotto L, Piccoli M, Taiani J, et al. Amniotic
Fluid and Bone Marrow Derived Mesenchymal
Stem Cells Can be Converted to Smooth Muscle
Cells in the Cryo-Injured Rat Bladder and Prevent
Compensatory Hypertrophy of Surviving Smooth
Muscle Cells. J Urol 2007;177(1): 369-76.

128- Perin L, Sedrakyan S, Giuliani S, Da Sacco S,
Carraro G, Shiri L, et al. Protective Effect Of Human
Amniotic Fluid Stem Cells in an Immunodeficient
Mouse Model of Acute Tubular Necrosis. Plos One
2010; 5(2): E9357.

129- Kim EY, Lee K-B, Kim MK. The Potential of
Mesenchymal Stem Cells Derived from Amniotic
Membrane and Amniotic Fluid for Neuronal
Regenerative Therapy. BMB Reports 2014; 47(3):
135-40.

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 ]

[ DOI: 10.18502/ssu.v28i12.5774 ]

130- Lanza RP, Langer RS, Vacanti J. Principles of
Tissue Engineering. 4th ed. Amsterdam: Academic
Press, An Imprint of Elsevier; 2014; 511-25.

131- Kunisaki SM. Amniotic Fluid Stem Cells for the
Treatment of Surgical Disorders in the Fetus and
Neonate. Stem Cells Trans Med 2018; 7(11): 767-73.

132- Shaw SWS, Bollini S, Nader KA, Gastadello A,
Mehta V, Filppi E, et al. Autologous
Transplantation of  Amniotic  Fluid-Derived
Mesenchymal Stem Cells into Sheep Fetuses. Cell
Transplant 2011; 20(7): 1015-31.

133- Ditadi A, De Coppi P, Picone O, Gautreau L,
Smati R, Six E, et al. Human and Murine Amniotic
Fluid C-Kit+Lin- Cells Display Hematopoietic
Activity. Blood 2009; 113(17): 3953-60.

134- Sibov TT, Pavon LF, Cabral FR, Cunha IF, De
Oliveira DM, De Souza JG, et al. Intravenous Grafts
of Human Amniotic Fluid-Derived Stem Cells
Reduce Behavioral Deficits In Experimental
Ischemic Stroke. Cell Transplant 2019; 28(9-10):
1306-1320

135- Rehni AK, Singh N, Jaggi AS, Singh M. Amniotic
Fluid Derived Stem Cells Ameliorate Focal Cerebral
Ischaemia-Reperfusion Injury Induced Behavioural
Deficits in Mice. Behav Brain Res 2007; 183(1): 95-100.

136- Skardal A, Mack D, Kapetanovic E, Atala A,
Jackson JD, Yoo J, et al. Bioprinted Amniotic Fluid-
Derived Stem Cells Accelerate Healing of Large
Skin Wounds. Stem Cells Translational Medicine
2012; 1(11): 792-802.

137- Dar-Yu Y, Meei-Ling S, Hong-Lin S, Fu-Chou C,
Ying-Ju C, Chun-Jung C, et al. Dual Regeneration of

Muscle and Nerve by Intravenous Administration of

YRR sl (203190 0 jloud (pidid § Sy 0590

Sloyd 0,5 9 Sdgrial 2o 3Ly sloJoles
Human Amniotic Fluid—Derived Mesenchymal Stem
Cells Regulated by Stromal Cell-Derived Factor-1«
in a Sciatic Nerve Injury Model. J Neurosurg 2012;
116(6): 1357-67.

138- Baulier E, Favreau F, Le Corf A, Jayle C,
Schneider F, Goujon J-M, et al. Amniotic Fluid-
Derived Mesenchymal Stem Cells Prevent Fibrosis
and Preserve Renal Function in a Preclinical
Porcine Model of Kidney Transplantation. Stem
Cells Translat Med 2014; 3(7): 809-20.

139- Li S, Zhao Y, Wang Z, Wang J, Liu C, Sun D.
Transplantation of Amniotic Fluid-Derived Stem
Cells Preconditioned with Glial Cell Line-Derived
Neurotrophic Factor Gene Alleviates Renal
Fibrosis. Cell Transplant 2018; 28(1): 65-78.

140- Maraldi T, Riccio M, Pisciotta A, Zavatti M,
Carnevale G, Beretti F, et al. Human Amniotic Fluid-
Derived And Dental Pulp-Derived Stem Cells Seeded
into Collagen Scaffold Repair Critical-Size Bone
Defects Promoting Vascularization. Stem Cell Res
Ther 2013; 4(3): 53.

141- Rodrigues MT, Lee SJ, Gomes ME, Reis RL,
Atala A, Yoo JJ. Amniotic Fluid-Derived Stem Cells
as a Cell Source for Bone Tissue Engineering.
Tissue Engineering Part a 2012; 18(23-24): 2518-27.

142- Schmidt D, Achermann J, Odermatt B, Genoni M,
Zund G, Hoerstrup SP. Cryopreserved Amniotic
Fluid-Derived Cells: A Lifelong Autologous Fetal
Stem Cell Source for Heart Valve Tissue
Engineering. J Heart Valve Dis 2008; 17(4): 446-55.

143- Bollini S, Cheung KK, Riegler J, Dong X, Smart
N, Ghionzoli M, et al. Amniotic Fluid Stem Cells are

Cardioprotective  Following Acute  Myocardial

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

Ood g (S (40 -

Infarction. Stem Cells and Development. 2011;
20(11):1985-94.

144- Connell JP, Camci-Unal G, Khademhosseini A,
Jacot JG. Amniotic Fluid-Derived Stem Cells for
Cardiovascular Tissue Engineering Applications.
Tissue Engineering Part B: Reviews 2013; 19(4):
368-79.

145- Liu YW, Fang YH, Su CT, Hwang SM, Liu PY,
Wu SN. The Biochemical and Electrophysiological
Profiles of Amniotic Fluid-Derived Stem Cells
Following Wnt Signaling Modulation Cardiac
Differentiation. Cell Death Discovery 2019; 5(1): 59.

146-Petsche Connell J, Camci-Unal G,
Khademhosseini A, Jacot JG. Amniotic Fluid-
Derived Stem Cells for Cardiovascular Tissue
Engineering Applications. Tissue Engineering Part
B: Reviews 2013;19(4):368-79.

147-Kang NH, Hwang KA, Yi BR, Lee HJ, Jeung EB,
Kim SU, et al. Human Amniotic Fluid-Derived Stem
Cells Expressing Cytosine Deaminase and
Thymidine Kinase Inhibits the Growth of Breast
Cancer Cells in Cellular and Xenograft Mouse
Models. Cancer Gene Therapy 2012; 19(6): 412-9.

148-Kang NH, Hwang KA, Kim SU, Kim YB, Hyun
SH, Jeung EB, et al. Potential Antitumor
Therapeutic ~ Strategies of Human Amniotic
Membrane and Amniotic Fluid-Derived Stem Cells.
Cancer Gene Therapy 2012; 19(8): 517-22.

149- Bitsika V, Roubelakis MG, Zagoura D, Trohatou
O, Makridakis M, Pappa KI, et al. Human Amniotic
Fluid-Derived Mesenchymal Stem Cells as

Therapeutic Vehicles: A Novel Approach for the

YRR sl (203190 0 jloud (pidid § Sy 0590

Treatment of Bladder Cancer. Stem Cells and
Development 2011; 21(7): 1097-111.

150- Antonucci |, lezzi I, Morizio E, Mastrangelo F,
Pantalone A, Mattioli-Belmonte M, et al. Isolation of
Osteogenic Progenitors from Human Amniotic
Fluid Using a Single Step Culture Protocol. BMC
Biotechnol 2009; 9(1): 9.

151- Bossolasco P, Montemurro T, Cova L, Zangrossi
S, Calzarossa C, Buiatiotis S, et al. Molecular and
Phenotypic Characterization of Human Amniotic
Fluid Cells and their Differentiation Potential. Cell
Res 2006; 16(4): 329-36.

152- Klemmt PA, Vafaizadeh V, Groner B. Murine
Amniotic ~ Fluid  Stem  Cells  Contribute
Mesenchymal but Not Epithelial Components to
Reconstituted Mammary Ducts. Stem Cell Res Ther
2010; 1(3): 20.

153- Zhao W, Ji X, Zhang F, Li L, Ma L. Embryonic
Stem Cell Markers. Molecules 2012; 17(6): 6196-236.

154- Chen WQ, Siegel N, Li L, Pollak A,
Hengstschlager M, Lubec G. Variations of Protein
Levels in Human Amniotic Fluid Stem Cells
CD117/2 Over Passages 5-25. J Proteome Res 2009;
8(11): 5285-95.

155- Ghionzoli M, Cananzi M, Zani A, Rossi CA, Leon
FF, Pierro A, et al. Amniotic Fluid Stem Cell
Migration after Intraperitoneal Injection in Pup Rats:
Implication for Therapy. Pediatr Surg Int 2010; 26(1):
79-84.

156- Sessarego N, Parodi A, Podesta M, Benvenuto F,
Mogni M, Raviolo V, et al. Multipotent Mesenchymal

Stromal Cells from Amniotic Fluid: Solid

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 |

[ DOI: 10.18502/ssu.v28i12.5774 ]

Perspectives for Clinical Application. Haematologica
2008; 93(3): 339-46.

157- Phermthai T, Odglun Y, Julavijitphong S, Titapant
V, Chuenwattana P, Vantanasiri C, et al. A Novel
Method To Derive Amniotic Fluid Stem Cells for
Therapeutic Purposes. BMC Cell Biol 2010; 11: 79.

158- Aziz SG-G, Pashaei-Asl F, Fardyazar Z, Pashaiasl
M. Isolation, Characterization, Cryopreservation of
Human Amniotic Stem Cells and Differentiation to
Osteogenic and Adipogenic Cells. Plos One 2016;
11(7): E0158281.

159- Pegg DE. Principles of Cryopreservation. Methods
Mol Biol 2007; 368: 39-57.

160- Liu K, Yang Y, Mansbridge J. Comparison of the
Stress Response to Cryopreservation in Monolayer
and Three-Dimensional Human Fibroblast Cultures:
Stress Proteins, MAP Kinases, And Growth Factor
Gene Expression. Tissue Eng 2000; 6(5): 539-54.

YRR sl (203190 0 jloud (pidid § Sy 0590

Sloyd 0,5 9 Sdgrial 2o 3Ly sloJoles
161- Galipeau J. The Mesenchymal Stromal Cells
Dilemma--Does a Negative Phase Il Trial of
Random Donor Mesenchymal Stromal Cells in
Steroid-Resistant Graft-Versus-Host
Represent a Death Knell or a Bump in The Road?
Cytotherapy 2013; 15(1): 2-8.
162- Moll G, Alm JJ, Davies LC, Von Bahr L, Heldring
N, Stenbeck-Funke L, et al. Do Cryopreserved
Mesenchymal Stromal Cells Display Impaired
Immunomodulatory and Therapeutic Properties?
Stem Cells 2014; 32(9): 2430-42.
163-Pollock K, Sumstad D, Kadidlo D, Mckenna DH,
Hubel A. Clinical Mesenchymal Stromal Cell
Products Undergo Functional Changes in Response
to Freezing. Cytotherapy 2015; 17(1): 38-45.
164- Hunt CJ. Cryopreservation of Human Stem Cells
for Clinical Application: A Review. Transfus Med

Hemother 2011; 38(2): 107-23.

O3 (Bgio dgels (Sloyo = (Sl lous g (S pele oSS aloo

Disease


http://dx.doi.org/10.18502/ssu.v28i12.5774
https://jssu.ssu.ac.ir/article-1-4949-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-12-27 ]

[ DOI: 10.18502/ssu.v28i12.5774 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 31 Jul 2019
Vol 28| NO 12 | Mar 2021 Accepted: 7 Sep 2019

Human Amniotic Fluid Stem Cells: General Characteristics and Potential
Therapeutic Applications
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Introduction: Amniotic fluid contains a mixture of different cell types sloughed from the fetal skin,
respiratory, alimentary and urogenital tracts, as well as the amnion membrane. As amniotic fluid develops
prior to the process of gastrulation, many cells found in its heterogeneous population do not undergo lineage
specialization. Therefore, amniotic fluid-derived mesenchymal stem cells (AF-MSCs) may correspond to a
new class of stem cells with properties of intermediate plasticity between pluripotent and adult stem cell
types. Compared to mesenchymal stem cells (MSCs) from other sources, such as bone marrow, AF-MSCs
have better properties for clinical applications, such as differentiation into the cells of three germ layers, high
clonal capacity, ability to form embryoid bodies, expression of pluripotent markers, high self-renewal
capacity (over 250 population doublings) with normal karyotype at late passages, long telomere length due to
continued telomerase activity, specially non-tumorigenicity, low immunogenicity, anti-inflammatory and
immunomodulatory properties.

Conclusion: Such features have nominated AF-MSC for a range of clinical applications, including in
regenerative medicine. In several studies, these cells have been used to regenerate nerve, lung, and heart
tissues. Overall, AF-MSCs are expected to be an ideal source of stem cells for future regenerative medicine
and tissue engineering.
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