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Concept of Stem Cells and Regenerative Medicine
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Table 1. Capability of stem ceil

1) Proliferation
i1) Self-renewal
iii) Production of a large number of differentiated progeny

iv) Regeneration and maintainence of tissues

E7IA29 715E 4 F Hote A 2RE A offE & Ytk £ dA= YAE o F
£ EE AZE e d 5 7] g A% E714Z(totipotent stem cell)o|th. ST FA
o HZEEE AA FuliblastocysE AT Pl FE olF= JANESH YRE o1F= WA
233 2 F49 7 2 F2E 232 Ak G GNE32 AFUolA Eotdhso] ag
gel 5 AXzFE AL, WAZFo] AAE FAste ZE 23E IATU YAZESS T5
7) M Z(pluripotent stem cells)2 FAE o] glom o] FYFHUAS] FFZ Wot W4,
FHE, Julge Fdshe HNEE B3l ti(Table 2).
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Fig. 1. Human stem cells.
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Table 2. Stem cells and organogenesis during embryonic development

Germ layer Differentiated organ/tissue
Endoderm Thymus

Thyroid, parathyroid glands
Epithelial lining of larynx, trachea, lung, respiratory tract
Epithelial lining of urinary bladder, vagina, urethra
Liver, pancreas, lining of gastrointestinal tract
Mesoderm Cardiac, skeletal and smooth muscle
Heart and blood vessels
Bone marrow (blood)
Lympbhatic tissue
Connective tissues, e.g. bone, cartilage, fibroblast, lipocyte
Adrenal cortex
Urogenital system
Ectoderm Skin
Neural tissue
Adrenal medulla
Pituitary gland
Eyes, ears, connective tissue of head/face
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2) =M &7|M=Z(Pluripotent stem cell)
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Table 3. Companies for stem cell research and development

Company Location Specialization
Aastrom Biosciences Ann Arbor, Ml Hematopoietic stem cells
Geron Corp. Menlo Park, CA Embryonic, fetal stem cells
Layton BioScience Atherton, CA Fetal neural stem cells
Neural Stem Bethesda, MD Fetal neural stem cells
Biopharmaceuticals
Neuronyx Inc Malvern, PA Neural stem cells
Nexell irvine, CA Hematopoietic stem cells
Therapeutics Inc.

Osiris Therapeutics Baltimore, MD Mesenchymal stem cells
ReNeuron London Neural stem cells

Stem Cell Sciences Melbourne, Australia Embronic stem cells
Stem Cells Inc. Sunnyvale, CA Adult neural stem cells

W, AFEAZE FEY T oXstH 2PRAEE 283l ZeAZE H HEZFE B

2 2ERAZs TLdAe SFAE, 324, 1 S22 RolstAth, 239
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ZAE AAT AZo|A|T, W, AF, I, A¥RICE BRI, APz E3lste Y
o] itk HuEgch o]59 EVIHEE AAY = e EAAmarker)E AT EN FHY &
QlTHTable 4).

Table 4. Markers for tissue-specific stem celis

Organ Stem cell type Markers
Bone marrow HSC Mouse: Sca-1, ¢-Kit, CD34:
Human: KDR, CD34
MSC Human: SH2", SH3", CD34", CD45"
Brain NSC/ependymal cells Nestin, Notch-1
Cornea Comeal epithelial stem cells No known specific markers
Gut Intestinal stem cells No known specific markers
Heart No known stem cell
Liver Oval cells Rat: OV6, OC2, OC3, Thy-1, c-Kit,
CD34
Lung Likely to exist Unknown
Breast Mammary epithelial stem cells Human: CALLA, MUCI
Pancreas Pancreatic stem cells Mouse: Nestin, Neurogenin-3
Retina Retinal stem cells Mouse and chicken: Nestin, CHX-10
Skin Epidermal stem cells Mouse: 6™, CD71%™
Testes Spermatogonial stem cells a6- and [ 1-integrin
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3. BiOF E7IMZ(Embryonic stem cells)®t M& S7IME(Adult stem cells)
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Fig. 2. Development of embryonic and adult stem celis,
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Table b. Differences between embryonic and adult stem cells

Feature Embryonic stem cells Adult stem cells
Source Develop in tissue culture Exist in many tissue sin adult
(in vitro) from inner cell human body (in vivo)

mass of ealry embryo

Abundance in tissues High Very low-difficult to identify,
isolate and purify

Ability to spontaneously Yes, in favourable tissue Not observed, some circumstantial

differentiate culture conditions evidence, e.g. in the olfactory
bulb

Pluripotency High, i.e. can form all Low, e.g. haematopoietic and gut

cells of the body

Capacity to specialize High-can develop into Limited-increasing evidence, e.g.
into various cell and specialized cells from bone marrow cells developing
tissue types all three embryonic into liver cells, neurons

layers
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Heart disease Spinal cord
(e.g. replace muscle injuries (e.g. replace
nerve cells)
Burn injuries Parkinson's
(e.g. provide new disease (e.g. replace
skin tissue) nerve cells)

Alzheimer's disease .
lace damaged Type-1 diabetes
(cg. Ir::p zciells) age (e.g. add healthy
v pancreatic cells)

Fig. 3. Therapeutic use of stem cells in human diseases.
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