2 a
UNAMNNBIL

356

y a a & ‘lﬂl 6§Y o a d VL GdII a (=] [
ﬂ?'\NLaﬁlﬁﬂa']QLﬂﬂﬂ%Q']ﬂﬂ']ﬁ BLIRAABNULWAN LD LANN LN ALLNNEINITSIY

(Potential Hazard from Using Mesenchymal Stem Cells: What

Hematologist Should Beware of)
Aty lniauia’ uae U5 Tsenie’

‘gudnaadiauasgudwisanadudemuiuianzasiin ausunmeeansii TN LG aninenatafion ‘mednnnansenaas gudnaadide

wasguduiinnuduamubnuaugasiign aosunngeansETINE LN N Ineatsios

Ty

, A A A Av 6 o
Tugag 10 DisssndnmsdnsAsamemaunndion s
waagudiasianlag (mesenchymal stem cells e
mesenchymal stromal cells, MSCs) sl lumssnmngalsa
610°] AN ANMIALAUY BT VBTN AN TTUNY A
Ustneiam3TaiaEm vise PubMed faefAli ‘mesenchymal
stem cell’ NUNEUNANNAILINNTY 765 NUTLLAT .6
2538 e 3at gy “clinical trial” Tusnysed! Taquiy
MSCs VL@”%’Umiﬂ‘ﬁmmﬁaﬂﬂﬂumﬁmﬂim graft versus
host disease (GVHD) sfinidiaumaiulugiheildsumsign
telansgnlusemenesnen dwsunsdifineasamssnm

) A 6 A AY o A A A
medALTauaIeENAAnNRuTiaaYu LLaJLuﬂizmmgm
st n o1, 2558 lnetiogisewinensiansananysl wlszime
ansgoudm dmsululszmetlne Mscs dalallignsusosin
nafloushiuenfdunGasiaimaunddugesiondasiom
\waaLhyd (advanced therapy medicinal products) athals
AenuiSudimmh MSCs snldiuataunanany wsmaunme
madanleewngluedfinduananuiaznreaasraa it
LLa:miﬁqummw (anti-aging and regenerative medicine
. X2 ¢ A o
clinic) UNANKRAINALTEFIANDTILTINUALNLNIUANNG
st lushasune lasmnglumuanutaonsitad
msh MSCs 3lFunedtin Inewwzrmeumandand

o X A - wld o
afinanleuarasem LwaslﬁammLwaﬂugmzwmmﬂuaa
TpesssanamssngauainaannTD iUk hiams

quasnnuaztlastunmunandauldothagndas

6Y o a a 6a
L‘ﬂaa@%ﬂ’n%ﬂmﬂi%iﬂﬂﬂﬂaﬂi

) w6l 2534 #3. Amold 1. Caplan Wu5Eumsls
@ﬁﬁmmﬂmﬁaﬁﬂa‘:wﬁm mesenchymal stem cell en)

€Y o A A ¢ & 2 €Y o A A A&
L‘ﬁﬁa@]%ﬂ']L%@NLﬁﬁu\lﬂN FINNL DI UNILUATUA R

Tunguaadurnifiniiodeniladiait (adult stem cel) &
@mﬂuﬂ’@mmsmLLﬂJa@T’;LﬁmhmmT’ng (self-renewal) L&
viasn lhusmadisiaidamems (differentiation) Mseanm
ﬁgﬂﬁmuowvl,im”’; (multipotency) @@ ﬂ@:mﬁa@a%‘%ﬂmﬁ
viaodlMA5x (mesoderm) Suldlin iwasnszgn wadnsygn
dou uangadladi’ ethlsfmadidoyaannaideiia
%ﬂunm@iamﬁqQmamﬁ@maammLﬂumaa‘@”uﬁwLﬁmaq
mesenchymal stem cell ﬂ?%\ls\iL%%Lﬂmﬁﬁ%ﬁﬂﬂ\lﬁg‘i%ﬂua
sumad Toaiarnzemsanasn lumsulasadaiesfinudl
dadrin JefimaasiuaulilgenFen mesenchymal stromal
cell (MSCs) urmluaansiaan® MSCs snsnsnifiuuenieain
Hodafemimese tzhouneia’ Shothawasfisnzes
MSCs fisheeymandiin It Tanssgn lastu sneasito uay
57 HipsannsmmsiULALNZALS MSCs Alsann
wane s uay MSCs Midannssduasumaasadesed
meemﬁuﬁmwwmﬂwmmaaLsﬁaassl,u@?uqmam”@,l,aw%ﬁ
2UTRA° FINANTAMNUANWING (The International
Society of Cellular Therapy) ﬁﬁ@”ﬁammwﬁﬂmmﬂ@%
# (minimal criteria) 989 MSCs Sunfia iinAnenenam s
ssnsmblulaesslumsinmaselinsetusol

1) @ad MSCs flenuansnan wmsimedanumane
WaE6IN (adhesion to plastic flask) GLuam’;zmmgwwuaq
ISP AL TS

2) i@a MSCs Amsuansaanvadllsiv CD105, CD73
L&Y CDI0 UWITEE (MRS IaNUTRATANALINANNT
WawhnUaeay 95 AIE3IMINTIIERY Flow cytometer)
waelifimsuamsnantas CD45, CD34, CD14 vi3a CD11b,
CD79alpha %38 CD19 way HLA-DR UWAIA3 (MIAT33
WURATS AN vRawh ey 2 daeEmsaa
el Flow cytometer)

a a € a a ! o A [
’J’l'iﬁ'l’iim)iﬂ?"ﬂEl']LLazL'J‘ﬂﬁ']ﬁ@l'i‘]ﬁﬂ']‘iIaﬂﬂ ig_‘]ﬁ 31 muﬁ 4 ARAIAN-DUINON 2564



356

v v
v A v )

mwmagamiﬁﬂwﬂmzamm@iamwuﬁ AUENURYRY
ad MSCs 1hsiiaenafimsuaaseonyashisivinsiiod
uanendliandammmatils FafennenamsnaEYe:
WasTnTefialEadms TInTmnuAts LI KaAIMS
WAL MSCs’

3) wad MSCs e uhusadisiaifatane
yaluiaeBRmMS (in vitro differentiation) ¢ 3 adie
Aaraanszgn raa 3 waUTaanszNsot (Figure 1)

ﬂaiﬂmsaanqw%ﬁﬁwﬁmawﬁaﬁ MSCs Tumsinunlain
armanssn s i radifaidouanems mam
ﬂﬁﬂﬁ}l cytokines chemokines Qg growth factors ﬁﬁ
nasaraduasiaiathvane (paracrine effects) MU
MIMIUDITLNAANTU (immunomodulation) faaAAL
mmmmiﬂmmﬂﬁiauﬁﬁﬂﬁaaﬂqw%élwmmm@m %) 989
T9Me (homing effect) Fomerniiaelinanaenalnms
aamqw%imwaaz@amLLazrz”Ta'mmsmmmémﬁmL@N”L@”am

' v
8-10 o,

£2 6

unenadns ™ visiluaqiunalnnsesngridresaad MSCs
falaiifvfinguidariovae uwidanalmanlumesnmnnad,
7l w88 MSCs menaanidon ildifunaanmafiaaaidly
WSEVAUMTASAN MIMe (differentiation) HadaInd
doypnndaineaasmut allogeneic MSCs Almavane
A i | o € v A o [
Remazasag lunsmedarimanaslaifies 2 st uaems
= v o A Aa v
dnwlufihelse GVHD mevasmsidedinugh (autopsy
study) WUBNSWLENTINANIERS MSCs vasi3aeagfl
LY A NETs Ly ¢ o
doshmAasuaya dlan lugrsslansiien uazamanusiae

A 1 | [ € o 2o 3
snrvidalainuasmelugisa 2-3 dlavinssanldsuimad
MSCSH—13

o GLnl ¥ o a a 1 ﬁ[’ nw‘i ¢
anwaens [digaaauiiiiafiswlasd lunsdnunide lusmsed
Tagumsinwisedldizas MsCs  Tumssnlsa
Tusyef i naiesudlungalseifinanenaidon
(degenerative diseases) ¥htits wsielsmaslufslsn lwumuyn
nanlse shathsmiddeluszesi 1 ey 2 Tulsedhhaula
uarTEaUBeAsMs e MSCs uamsly Table 1
vi A 649 ¥ aa a € o oy
W BsnouzaanfiazidmesLSmswasiignimeat
a | v | = aa 9/til | ‘il A
femuanehatiuluudarmseinm 5msldinuniaefigeda
¥ a LA A ° ¥
M3 MSCs menmdadiasaidaned e 1-2 &1
x AI v 5o o . P 525727’[
waasanlansaiming (Usvanss 50-150 Mwaaa)*” lag
4 v v ;ﬂl v a Ail A v a
dosszainsyisluSamatiafusifinanmsiizaa s Sana,
A o [ a dl o vYa v tﬁl [
govsolusandauinludmarhliifionzumsndaudid

ANty niauia way U3 AUsenie

[ aa v 6 | ] ] L% % A
au@mamevﬂ,@metfﬁaamuslmﬁzmﬂﬁmLaw,aamlaa
luopuargnenauLsnninouiaznaznsludsainguaths
??m @iaiﬂ (pulmonary first-pass effect)™” Gl%miﬁﬂ‘tﬂ
Wosmlvafenli MScs M@”ﬂw@mﬂuﬁmﬁa 2 A%

6§ A ~ o < A ) ¢ A
RR/ANT (2 N&./37) I@aamﬂma@agw 15 MDA/
(6 18./A9) HALAITAAMNINTLAUANNANFIVDIDANTIAN
NnnUmeidussey

dsuludssmemenundnmeh MSCs snld3nmi
aehaungvang lwsmsumemadanlaamms luaafinemn
@mmmLLamﬂﬁmam%%aai“aLLazmsﬂuwuqﬁnmw Faan
Usvaumanizesffeuuastayailasuanniihefiainm

Ca A y a Ay ~e
wundenudasms | MSCs nannnNMAYayaNNUITY
Tushatlsemet uaziimsld MSCs fisnanned (allogeneic
source) $MNNNYBIAWEY (autologous source) LHagaNmM
Iehenazdinengnnh

[ v [ [ 6Y o a 4d (1
&lau”amummﬂaamwaams‘l‘nwaa@umLumm‘m\lﬂu
Tusingase]

anmathudutayaannmafnwnisudnm 766 mian
dldi v 1 A a v v
il udays pubmed’ WUNAMSARMNTRYRMUANN
Uaaasufinedaiunssuaumssnmemeisas MSCs 1
YNMIFNE  WasWUNMINmeny MSCs Sdagania
Uaaasieituazlimuanauanesathedivibshfydafay
Aumalfenvaen  laiwunzunsndauiguuseidamiuiy
M3l MSCs Tusspznmaifiama aehslsfmaniiasan

[y ¥ v LY l‘il v A Y
masnneae MSCs  Saflumainmm msiidsdidayaany
Usaartlustazematheina Asdilsudunlafiaunnduay

€ vaA o X
R L Ren e lan !
Y o v aY o 6Y o a _ d
1) @mumnuvlmmizwnﬂuqunumawaamumm@u
6

v Lot (MSCs immune compatibility)

Taynnmainm ussezusnrasmagnmaaseuidio
A ¢ v AA AY o o A )
fipulea! wfuidnAeuriwhamund (allogeneic unrelated
immune-competent recipients) (sWuiEymiSasi5eN
ndadwsaaac A i iAasusfigwimssnmeems

[ | v § va AAaa Y 6 .
4 MsCs linszduldifie §i5enmastedsusad (immune
6

reaction)  ¥dananlen MSCs  HeAfnamenieur
(immune privilege)” aehalsfimudayaludainasamuhms
v 8a A% day d Y < ok 4 o
Shwn Winadawdle | MSCs fisnnnderineaasiisilodon
fale (major histocompatibility complex (MHC)-matched
cells)”’ uaNNNRIINNAMTIRLTLEAIDLNTAIaL MSCs

J Hematol Transfus Med Vol. 31 No. 4 October-December 2021



A 4 -1 Y §Y o A a €A A I
ﬂ’J'INLﬁEJ\Wla'IT‘JLﬂ@‘ﬂ%ﬂﬂﬂﬂ'ﬁi‘ﬁlfﬁﬂﬂ@]uﬂ?L%@]NL‘ﬁ%\lﬂNﬁTﬁWWLLWVIEJW\ﬁS’N 357

A)

i
s s
{ I e 4
NS RN 'wiégzzgi.%@aw
Adipose-derived mesenchymal stem cells Bone marrow-derived mesenchymal stem cells
c) 'S__ CD73=99.85% §- CD90=99.50% §— CD105=99.73%
SE 33 23
8g1 8g] 8g3 ...
¢ 1
84 2 eds 3
Y
o4 od o3 tad
100 0% 10! 102 10° 10t 100 10! 10?2 10 10t
FITC APC
g CD34-0.71% 8 CD45-0.54% £ HLA-DR=)49%
(=1
2 & g |7
£8 2 £3
3 N 8
og g g
= 2 2
bt =)
4
104 10
D)
c
k=l
s
L=
c
s
=
[=]
c
o
k<
-
c
5
E
k<]
j =
=]
Adipogenic Osteogenic Chondrogenic
differentiation differentiation differentiation
{Oil Red O staining) {Alizarin Red S staining) (Alcian Blue staining)

Figure 1 Phenotypes and properties of cultured mesenchymal stromal cells (MSCs). Comparison of mesenchymal
stromal cells (MSCs) isolated from adipose (A) and bone marrow (B) tissues and cultured for 14 days. Undiffer-
entiated MSCs showed spindle shaped morphology on tissue culture plastic flasks. (C) Flow cytometry analysis
using BD FACSCalibur™ demonstrated that MSC were uniformly positive for CD73, CD90 and CD105 expression
(> 95%) and negative for CD34, CD45 and HLA-DR (< 2%) according to minimal criteria by The International
Society of Cellular Therapy. (D) Adipogenic (Left), osteogenic (Middle) and Chondrogenic (Right) differentiation
of MSCs after in vitro differentiation for 28 days. Differentiated cells were stained with Oil Red O, Alizarin Red
S and Alcian Blue, respectively (Credit: Dr. Warut Tulalamba, Siriraj Excellent Center in Advanced Gene and

Cellular Therapy (Si-COE-AGCT), Faculty of Medicine Siriraj Hospital)
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Table 1 Examples of clinical research and administration of mesenchymal stromal cells (MSCs) in different diseases

MSCs dose and

Follow-up

Disease MSCs source administration route period
Refractory acute graft versus host disease allogeneic BM 2 MC/kg biweekly x 4 weeks IV 100 days
(GVHD) in pediatric patients'
Osteoarthritis'™ ™ allogeneic UCB  12-20 MC once IA 7 years
autologous BM 10 or 100 MC once 1A 4 years
Type 1 diabetes mellitus” allogeneic UC 15-32 MC twice IV 24 months
(4 weeks interval)
Type 2 diabetes mellitus™ allogeneic BM 0.3-2 MC/kg once IV 12 weeks
Diabetic foot ulcer” allogeneic UC 16-24 MC once IM + 12 weeks
3-5 MC SC
Alcoholic cirrhosis™ autologous BM 50 MC once or twice 6 months
(4 weeks interval)
hepatic arterial injection
Heart failure and reduced ejection fraction allogeneic UC 1 MC/kg once IV 12 months
(HF1EF)"
Chronic ischemic stroke” allogeneic BM 0.5-1.56 MC/kg once IV 12 months
Autism spectrum disorder” allogeneic UC 36 MC x4 times 21 months
(12 weeks interval) IV
Erectile dysfunction™ autologous 22+/-8.7 MC once intracavernous 12 months
adipose injection
COVID-19 ARDS” allogeneic UC 100+/-20 MC twice IV 31 days

(3 days interval)

ARDS, acute respiratory distress syndrome; BM, bone marrow; IA, intraarticular; IV, intravenous; MC, million cells;

SC, subcutaneous; UC, umbilical cord; UCB, umbilical cord blood
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