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失明的主要原因失明的主要原因失明的主要原因失明的主要原因

• 依據世界衛生組織的統計，失明的主要原因依序為

– 白內障(Cataract) 46.8%
– 青光眼(Glaucoma) 12.3%青光眼( )
– 老年黃斑性病變(Age-related macular degenerative 

disease, ARMD) 8.7%)
– 糖尿病視網膜病變(Diabetic retinopathy) 4.8%
– 色素性視網膜炎(Retinitis pigmentosa) 3.9%( p g )

• ARMD是西方國家五十歲以上老人造成不可逆視力喪
失的原因。
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RetinaRetinaRetinaRetina
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RetinitisRetinitis AgeAge--relatedrelated
Normal VisionNormal Vision Retinitis Retinitis 

PigmentosaPigmentosa MacularMacular
DegenerationDegeneration
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Normal human retinaNormal human retinaNormal human retinaNormal human retina
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AgeAge--related macular degenerationrelated macular degenerationAgeAge related macular degeneration       related macular degeneration       
老年黃斑病變老年黃斑病變

• The macular area and fovea 
become compromised duebecome compromised due 
to the pigment epithelium 
behind the retina 
degenerating, forming 
drusen 脈絡膜小疣.

• The cones of the fovea die• The cones of the fovea die, 
causing central visual loss.
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AgeAge--related Macular Degeneration (AMD)related Macular Degeneration (AMD)
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Human retinaHuman retinaHuman retinaHuman retina
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AgeAge--related Macularrelated Macular DegenerationDegenerationAgeAge related Macular related Macular DegenerationDegeneration

drusen

Jager et al 2008Jager et al., 2008
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AgeAge related Macular Degenerationrelated Macular DegenerationAgeAge--related Macular Degenerationrelated Macular Degeneration

At this point in time no effecti e ision• At this point in time, no effective vision-
restoring treatments are available for 

ti t ith ARMDpatients with ARMD.

• For those who have already lost their 
sight cell-replacement therapy may besight, cell-replacement therapy may be 
the best way for the vision restoration. 
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What Are Stem Cells ?What Are Stem Cells ?What Are Stem Cells ?What Are Stem Cells ?

• Stem cells are unspecialized cells that have 
two defining properties: g p p

– the ability to differentiate into other cells 
the ability to self regenerate– the ability to self-regenerate
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Self Renewing and DifferentiationSelf Renewing and DifferentiationSelf Renewing and DifferentiationSelf Renewing and Differentiation
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Classification of Stem CellsClassification of Stem CellsClassification of Stem CellsClassification of Stem Cells
• Embryonic stem cells

– from blastocyst in the embryo
– Mouse embryonic stem cell, for more than 20 

i hyears in research.
– Human embryonic stem cell, from 1998.

Adult stem cells• Adult stem cells
– bone marrow stem cells

tissue specific stem cells such as neural stem– tissue-specific stem cells, such as neural stem 
cells.

– peripheral stem cellsp p
• Cord blood cells, placental cells, amniotic cells, 

amniotic fluid cells, Wharton’s Jelly cells.
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Application of stem cellApplication of stem cellApplication of stem cellApplication of stem cell
• For Parkinson’s disease, embryonic stem cells may , y y

provide a plenty source of dopamine neurons that 
needed for transplantation. (Kim et al., 2002; Perrier et al., 2004)

• Transplantation of human neural stem cell and 
neural progenitor cell could improve motor function 
in a rat model of Huntington’sin a rat model of Huntington’s. (McBride et al., 2004; Visnyei et 
al., 2006)

• Retinal stem cells and retinal progenitor cells have p g
their capacity to generate photoreceptor like cells in 
vitro or after transplantation, but the number of 
photoreceptors generated is too low. (Coles et al., 2004; 
Qiu et al., 2005)
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Umbilical CordUmbilical CordUmbilical CordUmbilical Cord
Troyer et al., 2008

Wharton’s Jelly (WJ) includes zones 3, 4 and 5.
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Application of stem cellApplication of stem cellApplication of stem cellApplication of stem cell

Ding et al., 2007
CD 13 – myelomonocytic cells
CD 29 – β1 integrin
CD 44 – leukocyte, erythrocytes
CD 90 – Thy-1

HLA – Class II human leucocyte
antigens  
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Application of stem cellApplication of stem cellApplication of stem cellApplication of stem cell

• In stroke rats, transplantation of humanIn stroke rats, transplantation of human 
umbilical cord-derived stromal cells showed 
enhancement of neuroplasticity of theenhancement of neuroplasticity of the 
ischemic brain. (Ding et al., 2007)

• We used Wharton’s jelly cells (WJC) as the 
therapeutic material for ARMD animal p
models.
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Electroretinogram (ERG)Electroretinogram (ERG)g ( )g ( )

A test used to assess the status of the retina in eye y
diseases in human patients and in laboratory animals 
used as models of retinal disease.
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ConclusionConclusion
Grafted cells
migrated intomigrated into 
retinal cells Morphological 

repair
WJCs 
transplantation 

repair

to ARMD eyes

Retinal cell 
differentiation

Functional 
recoverydifferentiation recovery 
(ERG)
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New Usage of New Usage of GG--CSFCSF

(Granulocyte-colony stimulating factor)( y y g )
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Stem Cells Mobilized by GStem Cells Mobilized by G--CSFCSFStem Cells Mobilized by GStem Cells Mobilized by G--CSFCSF
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G-CSF induces stem cell mobilization by decreasing 
b SDF 1 d l i CXCR4bone marrow SDF-1 and up-regulating CXCR4

Petit et al.  
Nature Immunology, 2002 Vol 3(7):687-787Nature Immunology, 2002 Vol 3(7):687 787

Stroke, 2003 Vol 34:745-751.



Circulation, 2004
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GG--CSF treatment on retinal CSF treatment on retinal 
degenerative degenerative diseases diseases 

YihYih--Jing Lee, PhDJing Lee, PhDg ,g ,
School of MedicineSchool of Medicine

FuFu--Jen Catholic UniversityJen Catholic UniversityFuFu Jen Catholic UniversityJen Catholic University
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SummarySummarySummarySummary

• G-CSF reduces cell apoptosis caused byG CSF reduces cell apoptosis caused by 
ischemia in retina.

• Administration of G-CSF may mobilize more• Administration of G-CSF may mobilize more 
CD34+ cell to the injured area in retina.
STAT3 may regulate the protective effect of• STAT3 may regulate the protective effect of 
G-CSF in retinal cell loss after ischemia.

• G-CSF preserves the cell number and the 
function of retina after ischemia.
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F t di tiF t di tiFuture directionsFuture directions

If we could ‘‘treat’’ or ‘‘cure’’ these 
di i i l h t th h ?diseases in animals, why not the human?
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Problems Remain forProblems Remain for Stem CellStem Cell TherapyTherapyProblems Remain for Problems Remain for Stem Cell Stem Cell TherapyTherapy

• Clinical trialClinical trial
• Ethical issue..

Biomedical iss e• Biomedical issue:
– How to purify the specific cell lineages in 

the differentiated populations?
– Tumor formation?
– How long the effect of transplanted cell 

originated remains?originated remains?
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