[ Downloaded from aums.abzums.ac.ir on 2025-07-03 ]

[ DOI: 10.61186/aums.13.1.26 ]

VFY laamin ) o)led VY Jlo VFo¥ i) o5l Sy pole olKids & 520

Al ersity of Medical Sciences

Loyl 5 (oiluasil B iy somebil 0 53kt (S g )8 31 S giol 03 31 Sl S oaw
Bl

VERV/ /N s 0 6 VEN VA i 35 6

el Sl (33 (51 oS Skl 5 S5 55 S gl o (g3l (sl gl 3l sl s blual 5 aocie
Wl el e 53 b iy (5o 5, 31 (SG Jshor b ol (61851 ol i (slaconn s ol 03
il 3l s gleds ol id iy sl eSB o (il S Olaman Sl 53 ke Sleesy oJl= o0l b
&:AJwbwljlg_é,\.é.QM..-'J.i))):fléjld;é@;ﬁ&;@)tuiuﬁJ}lm‘l»)\;d)lm&:!ﬁb@w
g AR Ll 15 s pentilze (o3l (slad shos Jb; 5 S5 gl 63 5 J shoe aingy ke

3y S sk A g 0l e i 3 S Bl s e 5T s 4 Sl 03y Dk tla b
Sntie Slad 5 IS5 Glaols Olae i las ciliine Slaclale b 3 s5uen 53 0 (S antilse
I P DS S SPRA U P

G/ mgmll clale [l o oo SelWIMTT sy a0 K5 sauel 03 Jaboms Jghoe Cane tbaazily
J 58 4 s (DO=2/OAE/4NY) ()8 S mals Vo mg/mlcdals 53 5l L G &,50en )
ol mg/ml clals s I35 50 55 el (518U U she S slie ol i sdalie (DO=2 /Y4 /01 £)
(e AW S 5LV /) 058 cnl 3 DNA (g gimms Olpe 5 (/0N T)udls J 28 05 S ) Connd (615 oms
2 S At of

o 595 LB B l l me SC Ol 4 STl 63y skos 48 550 e slgniy s S
S S gls 53 0l (IS L il galin sl S plie ol 5 Jleely il shl o 50 ) mg/ml
2y Plass sk

S 2S5 s e ¢ ol e 53k I gl (S5 el 03 5 1 s ST slao3l g

T 5 sedl oo e
Yﬁ." Lﬂ"l Soeo
PR
m)};“‘«?' 2

ol oKl Loy i s ol ik 5550 )
el el o A S

O o DAL S 0 5 Ol 2l LY
s S 5l ol K2 il 5 v
Slagsyslis ol il (sl pikign 05,5 1
(0165 RCECA 3y 3ty Kot 45

i)

Sl sl 5 st Flido o9, S
Aple g5

i stso i g%

bl Sy ol ol oy 7 Sl 55 1o
Il

+9A9) 7701144 By
z_jamalpoor2000@yahoo.com o

zjamlapoor@ajaums.ac.ir

FI G YF 1) 0 jlas 1 )90 I FoF (ylinns o ll Ky ool oSl g3y coke s puici


http://dx.doi.org/10.61186/aums.13.1.26
https://aums.abzums.ac.ir/article-1-1610-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-07-03 ]

[ DOI: 10.61186/aums.13.1.26 ]

A Ll 3 L] 3 s il ol o sk 8, 1 Sl Jsbme 5 s

Sy Ol gl s GU Ay (S5 gnal ORI RCE NS RH Y
Jgﬂgﬁ@,ﬁx‘wtégﬁmww}uw\.@@
Sl i st ke 5 W3l Sl 1355 JLL 1 5 s 52515 (sl
djl'—‘l)l:.é)L‘wbcﬁ“)a.\V‘V\E:MAI|;)‘)£¢N|};J‘}‘;&»‘)"J:J{.JAN
4.3;ﬁgx;,a]a;ﬂJ).l;u;ilzéuéujpl{mwﬁbMSCSéslﬁ

225 e OB A 555 B Glls e S Ol e

L5,y 53080
Sl &8 ) St Sl (5L 1K el 03 3 d plowas 4
G5 b e 3 0y S S Slalad 44 (0121 015 (sl b
et N b o g 53 A Sl (e 055259) SS3mlS
R C37° o> ,3 celw A oo o (N +/+)) HCL 5 (1 w/w)
5 sy Al 55 0 oo 4y Ao 3 el sty o 5
& NaOH) LS 5ol o b ) mle A 20 ) mls
Olyee A Lol (/Y M) O gl 3 s 5l eslinad b 5 (pH: V)
sl Bicinchoninic acid assay (BCA) 5, L J sl S 055 5

&J 35) rﬁ}}J‘Jﬂ&“Ji‘J"‘: QT J’JLA}C’*”(W&J J:;})

(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide

Yy

dadin
oS ol Al Jloys 5 S0y S sk sae ladle s
b Glacanl e 5 5 3Ll (1 53k glad sl 5 e 61
el 5 Sl sl 2 b B L ad sl M sk s ealizd
a5 Lo el slagtns 5 lacil plad ol sbadsl gl &
s 5> ol a5 U155 0 s (asdin Jaomay s Jal 2
Ly S5l il o 055551 o3k sladshon Lsy 1 S o Lk 1,
S50 (ol Slad shon 33 g5 35150 53 10 ASL (S I 5 8) S35 401
Ol I, (MHC) 8L )8 3l uSdaS Lol ol 18 (solis slad sl
Sl e 5l (6 S sl gl o Y s l3 35 5 g 5y Jlez| 5 S s
Sy b b Sss Jsho (e Olags i Jolde 53 Olisee
Jyales olacsSS anm ann 5 J 53 Sl owiige slas5Ls 5
LS o oS S ol gad s bt S5 L sl ge pige 5 e
S pde a5l S it 0505 bidsle )ISL S
055 sk 8L o il 5l (S M sl o el s
SsSL ol es e Sl il e OF Il S J5ssn
Sl ol 5 Sl cdles (L1530 sl L adshe L 035551 S,
Sl 03 Ay 538 5 i e 31 S TS 1S s
1 Olaly 3l L 45 ol i glves oy 0¥ (S el 03 e
e Ol 4 S el 03l GLiE 353 o bl 2y 43 Ol e
58S Lol gSU ol s ege 4S AS o ae by (sl 58U 6
TGF a, -b1,b2,) oS ¢ 5l 5 035 556 (BGF) aji 43,
5556 (KGF, KGFR) 0f ok ,8 5 G gl SAE, 556 (b3
s b A 586 (HGFHGFR) Of 65,5 5 o il A
3 Gate A3, ¢S (VEGF) 35 ,e JUs sl A3, 556 (bFGF)
o35 53 013 )18 sl ool e a5 Emy 534S (PDGF) S
25 Oleys 53 S g ey Oy a4 OF 3l eslial b pikiga
S5 gl L2 Jgloms 03 3 Slime ! sy ki gy
BCM (sla s 5 45 byl 5l i wie Olsis & (AME)
et LI oS Wles S 558 Ll 7 s S aslinal o553 g 8
S8 5 a8 S 0 15 130555 sad sk (o35 e 5> AME
eriilpe o3k sla Jple 3k 51T S e Ol b s il
laesy 4 plas SUly &S Wl St Jlag il slad sk (MSCs)

26- Y'Y ) ojlosis IV 0,90 VFoY ylinn) o)yl (i 3 pole o8NS Lidgy code 4 pid



http://dx.doi.org/10.61186/aums.13.1.26
https://aums.abzums.ac.ir/article-1-1610-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-07-03 ]

[ DOI: 10.61186/aums.13.1.26 ]

YA

W/v)+/6 7. (2-hydroxy-1-4-(hydroxyethoxy)phenyl)-2-methyl-
Vo cble @ a8 1=60°C s (5,55 360 0l e 4 1-propanone
16 S GRS VG PN PN UN | I Y PO VIS Y WO PO R NS SRR VO WS
wiey pa sl ) b mele) Calis L abiTE Gl s o Kan
i8S U5l 6l (el UV 360) Jais glsle 55 s 5
03 Jshoms (g5l -1 glacdy 5o JYVske Jisods sl
32 Y A s L esls 3 eld e 3l lacale b S sl
VESYV slassy 5ot 3Ll Of & dodor U goms 5 azils L3 Jlos
s s ad gl 5 S plie e Ol

53 dsbe Gl oy o 5w i ghe Slaodiy (ol
Acridine orange s el S, U Live&Dead s s, 40 J3shn
il 2550 VE 5TV (slass, 55 (AO) and propidium iodide (PI)
(AO: 660 pmol/Ls PT: 760 pmol/L) S gl (slad ghows linl .28 S ) 3
s e eSS Sl 53 4% C sles 3 5 i 4 PBS Lau
Pl Grd oo +/01) AO 05 8 blien b (68 J shoms coslizad 51 L3
e (PBS) e s 3L Jloms bV oS53, 5
CSes Sen 5 Sl akds Vv ke 4 AO/PL gl 53 5 30
o S5y 003 Slad shes L2 odalie (Olympuss IX71) il 5l
(PD) 505 K 0k b sladshe &S Jb= 53 s S Lis 1, (AO)
RERARTER AR

L 3 05,5 MSCs S plie s MTSE 403
L MTS S 5 bl el IS5 bl o MTS i,
Usboe s 2 Lo 33 68 0 LS5 pees G 40 s
)5 NADH  NADPH Lo 55 Ylaim| ol sl 355 e ook o
e 3 55 on plowil Jlad (slad sl 53 3U5 550083 sl 5T Lo ks
313 s S S 3 055 (S s 3las L Ul3le 55 J pommn
P sl 633516 5¥eV 0 s S 310yl 55 sl 31
Lon 53110 235) MTS yloue b ame 5 45 PBS L 55,000
STVOC Glos 53 (Sl 55 sl ¥ ke 5 A 0 S0l (228
i 53 gl £8 53 (OD) 5 Ko iS40 CO (07)
A (6,863l WIELISA Ol s>

S5 U3 6L DNA S (sl sime DNA: gl gen (300 oS
JoS sk 4 i VE s, e Yk sladissda. LS s Jsle

Alborz Univ Med J (AUMJ) 2024 winter ; 13 (1): 26 - 33

https://aums.abzums.ac.ir

ohSan 5 Sgell carlas o

s NADP 4 wxly 518535051 (slags S Bl sl b
ell 1 0lke 3 e MTT sl e Jlab slad shos 133 3 5sNADPH
I e3le &3l Jglomsl Ol3le b sladlins S oS ol 5l dias e
055 39 5 58l ol&es Lo g5 0l ol K5, B A e3lizd (DMSO)
ool Sl Al il B oSy b za gl 00 =Ty Ol s
O sk S sl i) ortilpe o3k lad s st
Looe UG asls S8 YOT (bl s ol b U 5 g (015
oslizd ko 55 (gl () S e 51 DMEM +20% FBS +)
5 am; ATl Sl e s gl v ix0 sl Vs
4SS0 o SheSles 5TV C slos L 5L sSTl s sl YE ok
Jsboes (V Jsir) ilime glaclale 5 7ol o) looee o S
Oljae sl VY SEATE Slaj 3L 55 . Ll b a0 O sanal 03
AL OV mse b s Sy Rl oS L (OD)s, 5 S

RO

Ld5 3ot 53 (gomtil o (3l J b (6,100
PPN ESTYAR (W/V)AOJLSS}}&:JY}:LJj}ru
 meblin D308 555 5 5 2 = C60° sles 3 PBS Loy s
methacrylic) 2 e +/) (V5 0 8 8 il 4.3 S 13 el 55
Vol g L ablal Jglees 4 el Sl b > (anhydride
L 28Ty jese SO sl Kb Sk 123 S planil 28Ty csl
o Ll a8 el VO8N 5S040 335 5 (CAHY sOF) las J 5o 5
Ot 5 gr o3\l ipdot (ST Jal 5 o gl e g0 45
NS5 5 (5 03 55 50 el 5 JemS 55 (sloe s ST L5 o
Rl 3 Jeish Sk (i (VoS Lgm e 5 el 2SI,
ST Ly O ol 2 ks 53 Csdd 5o L il 5 g0 (55 Shae (glaos S
VI£)is 8 it 6l N ge) S g uden o 5135 S eslizad bad 55 L
S Stin 5 V5 s 815 310 eslind 281y (i85 5 (pH
YVGslos 53 555 b slp e T L L3 o antl L3 ey 0l
Glos s 5 S sl e 5 (O LSV YGS) 5Ls 4 s

Mo b =Ar °C
il eslial b5 e sos ¥k Jisde 4
R ol e S Jial aids £ Sl a4 (UV) il b
Jels Dulbecco’s phosphate-buffered saline, (DPBS) s

Open Access


http://dx.doi.org/10.61186/aums.13.1.26
https://aums.abzums.ac.ir/article-1-1610-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-07-03 ]

[ DOI: 10.61186/aums.13.1.26 ]

aalejl Lulps 15 Sl Bb asy cortilio g3beu gl sbo 13, 5 SCIgal 085 Joloxe 136 o)

Ol Celw VY b s 1y o Il (6850 Y51 0Y (slads gad (Y
clle bl ar g5 LOD olis 53 g5 BB LRl 5 Lol
SRl Ll (Y S sls 2 hale S o V B/ 510 ppel e
3 5 Jhon S o SRl g 1) el S a5 i ke
Lea)iie d 28 05,8 b anslin 53 (/¥4 /0VY) £ 4505 OD Ol 5e

Jhw (Slookiy (o) 2
live/dead (5 051

5 Grdodiy sladsh (SAS1 5 5 Ol5e (A4S &) 50 4 Sl ()
sl IS0 453 VE 5 Y slagay oo das e QLA | (5o B)es 5
Sladshe A3 edalie il O Sas Se 25 25 53 Jske
Lad5sen s live/dead (g el K5 L ol yunns oi3 _panil 3o (930
53 5 a8 Il il b ol jod coslis J koo (65851 odins Ol
LS o Sty HLMTS s o ol 55508 Jsb 3 O 2G5 4
(Gl )58
MTS O o5

AU e J3aodea cpl 3 el (1S ,LMSCs Jshee gla S35
L3 53 5 MTS o s o551 & sl I plows Olo s
el Y5k sladiosden (S ple Cllad S50 skae ) E 5TV

) ol (Johoo (85 55518 b 5 b b aan (V7 IS2) 12

Y=

b YA

(celo) gloj

Y4

A3 snhn 00) UL ol WA Ladi e i Jlows 5 San
Jo Ao SDSV e 55 0o s EDTACY 23 53 J g s tris=HCl. 0+
)(J:"Jdl.:a/pfdl.fh)Kjl;;JjﬂU@;-ﬁ (NaClA pH 2 5s
C\ﬁ;ﬂ\rﬁjﬁ/k};ﬁbDNA‘QTJlM.JJJui)LﬁJ65°C‘5L»:);
oAl T 3 ol gy A 03l gy B T 56 ST
L sl YAr 53 |, DNA chle 5 a2 J> (RNase);Us 5 ok
053,50 S50 0 DNA e oS i o385 1Sl 5l eslind

D Ol (K 035) om0 5 s

6)‘.6“}:179‘

6\)» éL:AﬁJLiA}@J}JWW}L@JTSD)ﬁL:AﬁJLiA
Y\ SPSS (SPSS, Chicago, IL,) | ;3! o sl jloslinnl by uaze oo
S5 5 gleeds s il anslie gl s 5 gl g3l A s (USA
S 4 ol MTT o (sl 55 G abbG ilesT ol
P slis .l ol aseiie ab s e gla 1S3 55 (iolesl 8 gl sl
A an S by gl e golel L e/ 5l S
Laasl
MTT g, 4 s o850 b5

O A1 el Saly S s adsle sl cele YE 51
MTT 25,5 L O smel Jploms o Sle Jphor Conone 5 55 0o

L__REPPS
-Ybug
L__ANTES
L__RE¥E
o+ J s
- s

\A)

'/0)2\' aj;u(ﬂ&w/fﬁw'/\)uﬂTJ}lw\aj;C,&l‘»\/"‘}\'f_ci/\L}_:LA)c)b)zw.:@lféah_ﬂ;J)bd))jdwid}lmww)f\ JS.::
Q}.Lg4..1(47C,.J.S.]a._\m)g;ﬂJJ.Z;SU;}(&S&%ﬁ)@d}ﬁe};‘(ﬁw/rﬁ&w\/O)iU;‘()L:JQJcA/VﬁJLZA\)Taj_)fc(J;:JL;L:n/r;chﬂ

26- Y'Y ) ojlosis IV 0,90 VFoY ylinn) o)yl (i 3 pole o8NS Lidgy code 4 pid


http://dx.doi.org/10.61186/aums.13.1.26
https://aums.abzums.ac.ir/article-1-1610-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-07-03 ]

[ DOI: 10.61186/aums.13.1.26 ]

KBYP)

14 55,

OD (490nm)

Y \'% VY
(9)) ¢bej

O 5 Sgell sondac daze

(<

LR EYPS
B o, R
. o S

+J s
- S

53 ¥k sladssden sl (AOPD) o sy s e oy /sl ST 85l S5 3l eslinal o3 /i BT (i) Y ke 50 (65850 o3 Y 05
S MTS oSS 535 V8 b 5o ad3asdes 5o sl suames Sbad sk DNA ConsS o (0 (s San Yot s b)) Cilisien e blie
V) ¥os S ool o8 o +/10) X 03,5 (i) ool 0,8 o +/0) O gl Jshmar e S s s eblie 53 a3 saa 53 eld (S0 etilpe (3l
) kgl slad (o O3y 4l CiS Jaoa) s J 55 05 S 5 (JulS i lema) e 28 05,8 (R oo/ S s 1/0) tte S /e S s

(s

Lo Jobo ol Jls a4 A3, 86 S2alS T sl ey ol
9> e o 5 s ke Tyl s O il
23 Pt 5 e L 5315 055 Ay SlaysSU Ll e 5 b
L;\)u'%;,,h;ﬂ.wlggﬁ?;s)yuou&xdugpﬁ
Rl 6l b eI i 5 ol 5 (sl S 1 (ol e
Srlen 5 bl Sy slay S il e st ) sl
TV Oen 5 Lawal sl Koo OF clale 4 Y8 J ke
S Jas (g5l S (s Sl s b ST S Ls S 1S
0 clale bl ot foged 2 La V0 130 S5 Ko\ B o FGF L
23 TS Joed 1y Dl i S0 ol 5 2 a0 530,55 S0
o4 gl ojlas Vomg/ml ) /0 /) gl dals anllas oyl
oeilze (53l slad s (555 2 OF Ssm 593 5 A5 4 5L i
Sl bealp S e VGl mi 5 0 oS n S edalia o S

JfLSJLQa_}JfﬁLw@C»:MJLS)}L;&.?))LSJ\J&&AJALSQ\#

Alborz Univ Med J (AUMJ) 2024 winter ; 13 (1): 26 - 33

https://aums.abzums.ac.ir

VAR RE VAR IR VAR DR PR IIVR S I

VE SV BY 55, 510D 55 ey M5 Lnal bass S aes s 0L
OelBIVE 5y 5 Y (\mg/ml) o5 S sl o e Ol e s
S Ol J xS o5 S 5 laes 8 pla baslis 535 e 55 JB
DNA 5 sioee O 345

oS bodkd i8S slad sk ASELST Bl 53 sk iSS
Sl Sadistes O 5ael STV 5 oy 55518 S5 DNA (gl e (5l
Olgen 28,5 S5 s 350 Ossal lome (S5l Lo 53 Jshos
e AW S AU VA A T Y s S s DNA IS (gl oo
VVERYY) J28 05 8 o g 5 B o5k 405 (OF IS0 5
ol 48 s G310 goal sloma L e sloes S5 (s Sl/p S 56
S o Sty 5 18d s S

eSS ke Jele el glas Shae V?h“ Load; sla,y oS

S a5 03 e o8 d sk e DL bl 5 sl o2l

Open Access


http://dx.doi.org/10.61186/aums.13.1.26
https://aums.abzums.ac.ir/article-1-1610-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-07-03 ]

[ DOI: 10.61186/aums.13.1.26 ]

aalejl Lulps 15 Sl Bb asy cortilio g3beu gl sbo 13, 5 SCIgal 085 Joloxe 136 o)

cl.:.o
Monsel, Antoine, et al. "Cell-based therapy for
acute organ injury: preclinical evidence and ongoing
clinical trials using mesenchymal stem cells."
Anesthesiology 2014; 121.5: 1099-1121.

Fan, X.L.; Zhang, Y.; Li, X.; Fu, Q.L. Mechanisms
underlying the protective effects of mesenchymal
stem cell-based therapy. Cell. Mol. Life Sci. 2020.
0.1007/s00018-020-03454-6

Kolios, G.; Moodley, Y. Introduction to stem cells
and regenerative medicine. Respiration 2013; 85:
3-10.

Sumer, H.; Liu, J.; Roh, S. Mesenchymal Stem Cells
and Regenerative Medicine. Stem Cells Int. 2018;
9810972.

Tao, Y.C.; Wang, M.L.; Chen, E.Q.; Tang, H. Stem
Cells Transplantation in the Treatment of Patients
with Liver Failure. Curr. StemCell Res. Ther. 2018;
13: 193-201.

Lee,J.H.; Park,H.J.; Kim, Y.A.; Lee, D.H.; Noh, J K_;
Kwon, C.H.; Jung, S.M.; Lee, S.K. Differentiation and
major histocompatibility complex antigen expression
in human liver-derived stem cells. Transplant. Proc.
2012; 44: 1113-1115.

Watt SM, Gullo F, van der Garde M, Markeson D,
Camicia R, Khoo CP, Zwaginga JJ . The angiogenic
properties of mesenchymal stem/stromal cells
and their therapeutic potential. Brit Med Bull
2013;108(1):25-53.

Wang, Y.; Tian, M.;Wang, F.; Heng, B.C.; Zhou, J.;
Cai, Z.; Liu, H. Understanding the Immunological
Mechanisms of Mesenchymal Stem Cells in
Allogeneic Transplantation: From the Aspect of
Major Histocompatibility Complex Class I. Stem
Cells Dev. 2019; 28:1141-1150.

Correia CR, Reis RL, Mano JF. Design Principles
and multifunctionality in cell encapsulation systems

for tissue regeneration. Adv. Healthcare Mater. 2018;
7:1701444..

!

4 Lo 1S st e s 4 5 on 50 50 0l 5 (T JS2) il
slijimacEmi Lav o glaadlas 53 .conl azils ad shor 5 Coans
nl 5035 L Jssden 3 1y cdls b glad s OLSCes
S X3S S el.cs S 3 EGF A, 580 5 e 55 L she
O e 503 30 2w S plte Cdlad GLIB EGF 36 s codls o
Cillas b (gbaesls b ledbl -plinl 03 S A 55 (6 mdon A5 581
O el J gl 30 sl ol o (950 (glad shon o anlllas 53 .3l
33345 23S sdaliie Lo il OLES 355 3l (gt (ST e SoJlad
Sl oty SRl (S e s cpl 2 Ale S Je )
03 hal Bl 4 i Wl on el Jploms A2 (sla ) 5SB o S1L
ULMSCs ooy ol osd ceniilie ool sl s 255 S
DNA (g3e IS Ol s 2 L O (S5l oS 518 (30l )
pfb;,njﬁ‘u@uwuﬂ.w&&m)giw\zu»mjsu
e Dladllae 5 e 5 b g g 595 el Ulome 1) s 3

‘;ﬂ;).@j ’gn“:.*

IRIR ATAUMS. Y1 1S 58V ++ 0V (5 S, 25 L aallias o
chZJ)] ‘;v.;ﬂ (:jl.& Ll L‘)JJJL;’"J} c}JgJJ REC.1398.033
bty CS 0l s e ey a4 (S oKD
a:ﬁdwWUW&ﬂ\)ﬁbbbﬂflﬁﬁ)é@Tj u,wblj
e or 1Sl isls () Lt ol o slae ploil 53 1 Lo S

o2 B8 s sk ol 52 S S e el OB
.))\.\Jbﬁ‘jh;x_éb

BE Cr)c'r cCJ]o LS‘}"-"J“"k'i‘)b C)js_ﬂj‘—tr_rpl;- A.SUA)A
ixdls Jai ledbl IUT a1y 5K

S ol

ol C‘J?d..»l J}‘ e.l}.wijj qVe v 0VY LSJ.‘.'<A) JS_)\ e U'i\

s Jle SaS 1l (S ple o2 5l b cnl gl ol

ol 0l

26- Y'Y ) ojlosis IV 0,90 VFoY ylinn) o)yl (i 3 pole o8NS Lidgy code 4 pid


http://dx.doi.org/10.61186/aums.13.1.26
https://aums.abzums.ac.ir/article-1-1610-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-07-03 ]

[ DOI: 10.61186/aums.13.1.26 ]

Yy

10.

11.

12.

13.

14.

15.

16.

17.

Ol)lsw.m 9 @9.@.”@..&;: Sere

Costa RR, Mano JF. Polyelectrolyte multilayered
assemblies in biomedical technologies. Chem Soc
Rev. 2014; 43: 3453-3479. 10.1039/c¢3¢s60393h.

Clara R.,
Hasankolaei, and Jodo F. Mano. "Cell encapsulation

Correia, Maryam  Ghasemzadeh-
in liquified compartments: Protocol optimization and
challenges." Plos one 2019;14.6: ¢0218045.

Jeon, Oju, David W. Wolfson, and Eben Alsberg. "In-
situ formation of growth-factor-loaded coacervate
microparticle-embedded hydrogels for directing
encapsulated stem cell fate." Advanced materials

2015;27.13: 2216-2223.

Elkhenany, H., El-Derby, A., Abd Elkodous, M.,
Salah, R. A., Lotfy, A., & El-Badri, N. Applications
of the amniotic membrane in tissue engineering and
regeneration: the hundred-year challenge. Stem Cell
Research and Therapy 2022;13(1).

John, T. Human amniotic membrane transplantation:
Past, present, and future. In Ophthalmology Clinics
of North America 2003 ; 16(1): 43-65.

Investigation on the safety of amniotic membrane
extracts in improving diabetic foot ulcers (phase 1
clinical trial study). Iranian Journal of Diabetes and
Metabolism 2019.

Murphy, S. V., Skardal, A., Song, L., Sutton, K.,
Haug, R., Mack, D. L., Jackson, J., Soker, S., &
Atala, A. Solubilized Amnion Membrane Hyaluronic
Acid Hydrogel Accelerates Full-Thickness Wound
Healing. Stem Cells Translational Medicine 2017;
6(11): 2020-2032.

LiT, XiaM, Gao Y, Chen Y, Xu Y. Human umbilical
cord mesenchymal stem cells: An overview of their

potential in cell-based therapy. Expert Opin Biol
Ther. 2015;15:1293-1306.

Alborz Univ Med J (AUMJ) 2024 winter ; 13 (1): 26 - 33

https://aums.abzums.ac.ir

18.

20.

21.

22.

23.

24.

25.

Lu L, Zhao Q, Wang X, Xu Z, Lu Y, Chen Z, Liu
Y. Isolation and characterization of human umbilical
cord mesenchymal stem cells with hematopoiesis-
supportive  function and  other

Haematologica 2006;91:1017.

potentials.

. Zhao, Xin, et al. "Photocrosslinkable gelatin hydrogel

for epidermal tissue engineering." Advanced

healthcare materials 2016;5.1:108-118.

Bank, H. L. "Assessment of islet cell viability using
fluorescent dyes." Diabetologia 1987;30.10: 812-
816.

Adan, Aysun, Yagmur Kiraz, and Yusuf Baran.
"Cell proliferation and cytotoxicity assays." Current
pharmaceutical biotechnology 2016;17.14: 1213-
1221.

Cooper, D.M., Yu, E.Z., Hennessey, P., Ko, F.
and Robson, M.C. Determination of Endogenous
Cytokines in Chronic Wounds. Annals of Surgery
1994;219: 688-691.

Ren, Xiaochen, et al. "Growth factor engineering
strategies for regenerative medicine applications."”
Frontiers in bioengineering and biotechnology
2020;7: 469.

Aguilar, Lilith M. Caballero, Saimon M. Silva, and
Simon E. Moulton. "Growth factor delivery: Defining
the next generation platforms for tissue engineering."
Journal of controlled Release 2019;306: 40-58.

Thones, Stephan, et al. "Hyaluronan/collagen
hydrogels containing sulfated hyaluronan improve
wound healing by sustained release of heparin-
binding EGF-like growth factor." Acta biomaterialia

2019;86: 135-147.

Open Access


http://dx.doi.org/10.61186/aums.13.1.26
https://aums.abzums.ac.ir/article-1-1610-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-07-03 ]

[ DOI: 10.61186/aums.13.1.26 |

AUMJ Alborz University of Medical Sciences Journal, February 2024, Vol. 13, No 1: 26-33 Review Article

of Medical Sciences

Investigating the effect of amniotic membrane solution on the behavior of human umbilical
cord mesenchymal stem cells in an in vitro condition

Mohammad Azimi-Alamouty'
Mohammad-Amin Habibi?
Amin Ebrahim®;?

Zahra Jamalpoor'*

1- Trauma Research Center; Aja
University of Medical Sciences, Tehran,
Iran

2- Iranian tissue bank and research center,
Gene, Cell and Tissue Institute, Tehran
University of medical sciences

3- Department of Tissue Engineering,
School of Advanced Technologies in
'Medicine, Royan Institute, Tehran, Iran
4- Cytotech and Bioinformatics Research
Group, Tehran, Iran

*Corresponding author:

Trauma Research Center, Aja University
of Medical Sciences.

Tel: +98126011941
Email:  z jamalpoor2000@yahoo.com

z.jamlapoor(@ajaums.ac.ir.

Received: 30 Sep 2022 ; Accepted: 14 Dec 2022
Abstract

Introduction and objectives: Mesenchymal stem cells are a promising approach
for the regeneration of damaged tissues. Engineered scaffolds loaded with cells is
one of the methods of cell transplantation at the site of injury. However, viability
of the cells loaded in the scaffold is still a challenge. Growth factors have a proven
role in increasing the metabolic activity of cells. Amniotic membrane solution is
a rich source of growth factor. The aim of this study was to determine the optimal
concentration of amniotic membrane solution on the behavior of mesenchymal stem
cells in in vitro.

Methods: Amniotic membrane solution was prepared by enzymatic method in
predetermined concentrations. Mesenchymal stem cells loaded in hydrogel were
treated with different concentrations. The viability, proliferation, and metabolic
activity of the cells were evaluated.

Results: Cytotoxicity of amniotic membrane solution was measured by MTT
method. Increasing the concentration from 0.1 to 1 mg/ml did not show any toxicity,
and at the concentration of 1.5 mg/ml, a decrease in optical density (OD=0.58+0.012)
was observed compared to the control (OD=0.39+0.014). The metabolic activity
of the cell loaded in the hydrogel at a concentration of 1 mg/ml had a significant
increase compared to the control group (p 0.012) and the amount of DNA content in
this group (19.6 + 0.9 ng/matrix) confirmed it.

Conclusion: It is suggested that amniotic membrane solution as a rich source of
growth factor with an optimal dose of Img/ml increases the viability and metabolic
activity of the MSCs-loaded scaffold for cell therapy.

Keywords: amniotic membrane, mesenchymal stem cell, cell migration, cell
proliferation
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