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wadsuiiingnaauLazsvindadugad
ARy multipotent stem cells Fsthunnanaaa
ARLAIATIANNNTUAAsaanTadllsFuRs NNz 8
multipotent stem cells %\ﬂﬁl,m' Cluster of Differen-
tiation (CD) TUAANY °] ARSI TR dEa U0
Haidlevieatensiildiaadun 1 iadduindaan
ﬁméﬁlqLﬂuwm@‘frﬁ”}uﬁ%ﬁmgﬂﬂ'@u feazanunen
w&ANaan Octamer-binding transcription factor 4
(Oct-4 viva POUSF-1), CD 29, CD 44, CD 73, CD 90
wazr CD 105 14 wazlifinnsuamsaanaas CD
34, CD 45 Way CD 133 [asaunILilasalfude
RINAN Mesenchymal stem cells FONGRIRPLITTN
LAUAAUAS NNz UUE T &TTa CD 73, CD 90
WAz CD 105 aasuniafandatiiaigaaidn
\Aen (Hemato-poietic stem cells) FANAINITOLARAS
LauRauRsuINIzLILR A TTa CD 34, CD 133,
CD 105 way CD 150 lAuarsagldinisuansann
CD 48, CD244 \flusu Tnanismeragauanuignld
wAlAnEa immunocytochemistry LATATIRARDL
fingl Fluorescence microscopy 1138 Flow cytometry
@) N1sATIARaUIASIN LN
mmmfau‘imi‘EuTSﬁumuﬂﬁmﬁg@mmﬁLﬁfa@
dnlmsTulaniinisgniinansvisednuaulaslulaniinng
Wasuuadliviselsl Fenanisnsagetiunisif
wassuninazdeddasinlanfesinulnfinaen
ANsINZIRE
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lurgaasianng
1 rdl val s dl
pInAgaLdmaan LAnAnam TR lunsulaeu
hugaganmnzlusaniasiingu - ldvaneaiin au
AantAn19.1 multipotent stem cells A38IN1391
In vitro cell differentiation Tmmmzﬁjﬂﬁm@ﬁﬁuﬁ%ﬁm
naAen s lasuwlasliifhumadanmnzaiansasnig
4 o o dea da . v oo |
aaada N rriandunteniinsnsssulidasu
wilaglihily e wadlwilaiEiadi ectoderm LHuA wad
3@ (neuron) Wag wad liaiEiadis mesoderm
16 (o) Liadlasiu (adipocyte) (in) lEa&NITANSAY
(chondrocyte) LAz () Lﬁmzﬁ'ﬂix@ﬂ (osteoblast)

ALUlA SRR AR TARANITSNEHININSLANE
ANl ua T A ARFURIDAN RN AT

v A £ 1 1 =)
afadenanlanszgn gnldignananinndt eo 1

a o

%3 Y o a e’d‘ < dl % 21/ 4
wan aaFun LA NEass SN LWL
gnAunuduaiiusniile co TNuda Wl w.A. meom
(A.A1. 1960) TeAunLINlansyanilsynausae s A
Aileaastiin nguwsn Bendmadsuinifiadalaiin
(Hematopoietic stem cells) TR NFF 19 IAAAA
@aaNTHaluienIe NENNAeY Fand Easann
”me:@ﬂ"luﬁummm“ma (Bone marrow stromal cells)
TIYNAUNINAIANITAANGHILINUTEHNNL lo-on T AT
iaangutazvinutihnaienszgn nszgnaau lusdy
way aiiaduls (Fibrous connective tissue)

luifaqiiuAsiiannungnenuasAnsima g
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uiiaannllunnsinmian vise nazymman
Tneldiadsuiniinnliainadanssing o Masgyde

c o 9 . a 4
nnwaa U tadien Tusn/anwazie lansegn was
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NAE TR LU LIARAL [IAANITAN [IARNINLN LTad

msulFaudisuanuuanAsEuINEasAULIATNARNG 9
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AUNILEA (Embryonic stem cells) (Fetal stem cells) (Adult stem cells)
wataafian IARANE1 \IARQNEEU aganitaife
Tuszazuanalanda Tuassiungen viraadeninfude
ANENN (Potency) Pluripotent Pluripotent /Multipotent Multipotent
@m@uﬂa (Self-renewal) ok ok ok *
L"'ﬂ@ﬁﬁll,ém (Cell proliferation) ok ok ok *
prusuTRwasuuandumadsinnie RNE lalsfoanis lalgioanig
(differentiation)
®. Spontaneous differentiation + - -
. In vitro cell differentiation Lﬂ?‘ﬂglﬂm‘ﬁmﬁ@ 1A 3Ty Wil Lﬂ?ryl;ﬂu%u
o %u o %u mesoderm
o, fialfinLEesen Teratoma + - -
nnaugdsaanaedlilsiusnmng
®. pluripotent marker + + -
Oct-4
ln. embryonic stem + + -
cell markers; SSEA, Tra-1
. mesenchymal stem - + +

cell markers
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Winaan apdrAnunasinaudnlaneaiuage
o a Ay o @ o X -
Adlanlaandafindedssinnid Ae luileiavie
adenzuanatiinlusanigariimadsiuiniiaaglunng
13190U18985EY wWAmaRFUADAMAN TR WINTee
1 wazazpsgn nlumasndaldinisuiiasiaulu
- o U v P =
sveizinamanetaunszialafunisnszfulaalsnvia
AILNARLNGINARaLLaLEa1Te adtnzdauiiu Ferln
ANENANARS AN NNINTBINZIAILATAYLANNAS
dl oY L a 1 d” U 1
wasundasreamadsundinwan e maana we
Vaunagaaseg lusendnanisaiiunisAnenian Gl
Tlaq1TuNMINARBINENENHNEWEAA TN LTHAN NS
naaesldlunisineanuiaUn@lulsasig o vane
19m 1A Wauduaassindaniiefneaulaai
dulsadan Wwmadvilaiasnunauldidlulse
vialaafinsing 2" visalaasUsvamn i ieinem
{9p Parkinson’s disease®™*° LAZAU U waznNg
Andslfaenatanistilildnaasclgnaneinmlss
Tudnineass uazudouEuiinisAne lunywd
T190A9 U N sRLmassus T dNNER
Tninfiu (Dopamine-producing cells) wazilgneng
avluanasrasiloaiilulsanfindu via nisilgn
feaannanaugaY (Insulin-producing cells) 1%
Audilesaalsanmnuaila? o (Type | Diabetes)
, Y X o o pRp a
uaznsdenuanndiernlaludilaenilaniaiin
an1NANNLeTialanne (Heart attack) Aasiaas
v X . , d.
nanuLileNiala (Cardiac muscle cells) NWAKIAN
wadsuAe Wusu waat1elsfmINn1IWRILNLN
VEARFWANRANI TE L UNI9N TR NN EIFARININAT
= v v d91/ = L% o a
Anwliidnlaluiugnunianalulatioadmuiiiie
28190 a9LNNaRNIIUIN I INEN 1Y NTTUIRNNg
dl Y o a (=] . oa
paupnnsilasuasadsunuiia b duradatin
FN ] (differentiation) 39NVN13AUATINARLTARF
Adialildianuanysaigaivanisinli 1l desing
FszAnanmuazilaande dndnanAansuaziindds
TlanAndaneneNNANEANANEINTEARFUALTEA
Tunnsnuldiaunsniianldlunisnisunndlfaslu
auARsulng

(&0}

14.

20.

Llana1sa19d4

Kiatpongsan S, Tannirandorn Y, Virutamasen P. Introduction to stem
cell medicine. J Med Assoc Thai. 2006; 89(1):111-7.

Sylvester KG, Longaker MT. Stem cells. ARCH SURG. 2004; 139:
93-99.

Ulloa-Montoya F, Verfaillie CM, Hu WS. Culture systems for pluri-
potent stem cells. J Biosci Bioeng. 2005 Jul;100(1):12-27.

Hubner K, Fuhrmann G, Christenson L, Kehler J, Reinbold R, De
La Fuente R, et al. Derivation of oocytes from mouse embryonic
stem cells. Science. 2003; 330:1251-6.

Bryja V, Bonilla S, Cajanek L, Parish CL, Schwartz CM, Luo Y, et al.
An efficient method for the derivation of mouse embryonic stem
cells. Stem Cells. 2006 Apr;24(4):844-9.

Martin C, Bueno D, Alonso MI, Moro JA, Callejo S, Parada C, et al.
FGF2 plays a key role in embryonic cerebrospinal fluid trophic pro-
perties over chick embryo neuroepithelial stem cells. Dev Biol. 2006
Sep 15;297(2):402-16.

Treloar HB, Nurcombe V, Key B. Expression of extracellular matrix
molecules in the embryonic rat olfactory pathway. J Neurobiol. 1996
Sep;31(1):41-55.

Cross MJ. and Claesson-Welsh L. FGF and VEGF function in angio-
genesis: Signalling pathways, biological responses and therapeutic
inhibition. Trends Pharmacol Sci. 2001 Apr;22(4):201-7.

Klein S, Roghani M, Rifkin DB. Fibroblast growth factors as angio-
genesis factors: new insights into their mechanism of action. In Gold-
berg, I.D. and Rosen, E. M., editors. Regulation of Angiogenesis,
(1997) Birkhduser Verlag, Basel

Zaragosi LE, Ailhaud G, Dani C. Autocrine FGF2 signaling is critical
for self-renewal of human multipotent adipose-derived stem cell.
Stem Cells. 2006 Nov;24(11):2412-9.

Chambers I, Smith A. Self-renewal of teratocarcinoma and embryonic
stem cells. Oncogene. 2004;23:7150-7160.

Daheron L, Opitz SL, Zaehres H. LIF/STAT3 signaling fails to main-
tain self-renewal of human embryonic stem cells. Stem Cells. 2004;
22:770-778.

Dravid G, Ye Z, Hammond H, Chen G, Pyle A, Donovan P. Defining
the role of Wnt/beta-catenin signaling in the survival, proliferation, and
self-renewal of human embryonic stem cells. Stem Cells. 2005; 23
(10):1489-501.

Olsen AL, Stachura DL, Weiss MJ. Designer blood: creating hemato-
poietic lineages from embryonic stem cells. Blood. 2006 Feb 15;107
(4):1265-75.

Mendez-Ferrer S, Ellison GM, Torella D, Nadal-Ginard B. Resident
progenitors and bone marrow stem cells in myocardial renewal and
repair. Nat Clin Pract Cardiovasc Med. 2006; 3: 83-S89.

Janssens S, Theunissen K, Boogaerts M, de Werf FV. Bone marrow
cell transfer in acute myocardial infarction. Nat Clin Pract Cardiovasc
Med. 2006; 3 Suppl 1: 69-72.

Brehm M, Strauer BE. Stem cell therapy in postinfarction chronic
coronary heart disease. Nat Clin Pract Cardiovasc Med. 2006; 3:
101-4.

Joseph J, Rimawi A, Mehta P, Cottler-Fox M, Sinha A, Singh BK,
et al. Safety and effectiveness of granulocyte-colony stimulating
factor in mobilizing stem cells and improving cytokine profile in
advanced chronic heart failure. Am J Cardiol. 2006 Mar 1;97(5):681-4.
Grigoropoulos NF, Mathur A. Stem cells in cardiac repair. Curr Opin
Pharmacol. 2006 Apr;6(2):169-75.

Slukvin II, Vodyanik MA, Thomson JA, Gumenyuk ME, Choi KD.
Directed differentiation of human embryonic stem cells into func-
tional dendritic cells through the myeloid pathway. J Immunol. 2006
Mar 1;176(5):2924-32.

AUIIL-SUIOINN \ee&&e, UA & oUUA o



IOBUUNNASSIL

UNROIIFdIU

21.

22.

Cho YH, Kim DS, Kim PG, Hwang YS, Cho MS, Moon SY, et al.
Dopamine neurons derived from embryonic stem cells efficiently
induce behavioral recovery in a Parkinsonian rat model. Biochem
Biophys Res Commun. 2006 Mar 3;341(1):6-12.

Kimura H, Yoshikawa M, Matsuda R, Toriumi H, Nishimura F, Hira-
bayashi H, Nakase H, Kawaguchi S, Ishizaka S, Sakaki T. Transplan-

fecil2n]

23.

tation of embryonic stem cell-derived neural stem cells for spinal
cord injury in adult mice. Neurol Res. 2005 Dec;27(8):812-9.
Arufe MC, Lu M, Kubo A, Keller G, Davies TF, Lin RY. Directed
differentiation of mouse embryonic stem cells into thyroid follicular
cells. Endocrinology. 2006 Jun;147(6):3007-15

AUIIU-SUOIAN &, UA & oUUA o



