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Human retina
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 The macular area and fovea
become compromised due
to the pigment epithelium
behind the retina
degenerating, forming
drusen "% &%) k.

 The cones of the fovea die,
causing central visual loss.
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Age-related Macular Degeneration (AMD)

What It's Like

This is how a street scene Example of a Macular
looks with normal vision. Degeneration
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Age-related Macular Degeneration

e At this point In time, no effective vision-
restoring treatments are available for
patients with ARMD.

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

« Stem cells are unspecialized cells that have
two defining properties:

— the abillity to differentiate into other cells
— the abillity to self-regenerate
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 Embryonic stem cells
— from blastocyst in the embryo

— Mouse embryonic stem cell, for more than 20
years in research.

— Human embryonic stem cell, from 1998.
e Adult stem cells
— bone marrow stem cells

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

— peripheral stem cells

 Cord blood cells, placental cells, amniotic cells,
amniotic fluid cells, Wharton’s Jelly cells.
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 For Parkinson’s disease, embryonic stem cells may

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

e Transplantation of human neural stem cell and
neural progenitor cell could improve motor function

In a rat model of Huntington’s. (McBride et al., 2004; Visnyei et
al., 2006)

 Retinal stem cells and retinal progenitor cells have
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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1. Umbilical cord blood

2. Umbilical vein subendothelium
3. Umbilical cord perivascular cells
Review focus —» (4. Umbilical cord Wharton's Jelly
5. Subamnion

1. Umbilical cord blood

3. Perivascular

2. Umbilical vein subendothelium

4. Intervascular<

| 5. Subamnion |

5

Amnion

Wharton’s Jelly (WJ) includes zones 3, 4 and 5.
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CD 13 — myelomonocytic cells .
CD 29 — B1 integrin Ding et al., 2007
CD 44 — leukocyte, erythrocytes
CD 90 — Thy-1
HLA — Class II human leucocyte
antigens
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Application of stem cell

* In stroke rats, transplantation of human
umbilical cord-derived stromal cells showed
enhancement of neuroplasticity of the
Ischemic brain. (ing et al., 2007)

« We used Wharton’s jelly cells (WJC) as the
therapeutic material for ARMD animal

models.
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Electroretinogram (ERG)

B A test used to assess the status of the retina in eye
diseases in human patients and in laboratory animals
used as models of retinal disease.
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Conclusion

Grafted cells
migrated Into
retinal cells

\\ l, WJCs

# transplantation
to ARMD eyes
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differentiation
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New Usage of G-CSF

(Granulocyte-colony stimulating factor)
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Mechanisms of mobilization of hematopoietic
progenitors with granulocyte colony-stimulating factor
John Thomas, PhD, Fulu Liu, MD, and Daniel C. Link, MD

Current Opinion in Hematology 2002, 8:183-189 Figure 1. Model of hematopoietic progenitor cell mobilization by
granulocyte colony-stimulating factor

Changes in the bone marrow microenvironment

+ Release of proteases
« Modulation of SDF-1 expression

!

!

Blood
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G-CSF induces stem cell mobilization by decreasing
bone marrow SDF-1 and up-regulating CXCR4

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

Neuroprotective Effect of Granulocyte Colony—Stimulating
Factor After Focal Cerebral Ischemia

W.-R. Schibitz, MD: R. Kcllmar, MD; M. Schwaninger, MD; E. Juettler, MD; J. Bardutzky, MD;
M.N. Schoélzke, MD: C. Sommer, MD: S. Schwab, MD

Stroke, 2003 Vol 34:745-751.
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Cheng-Yoong Pang, PhD; Pao-Sheng Yen, MD; Hung Li, PhD

Circulation, 2004



A. G-CSF

Post 1 day—*

Post T days—»

Post 28 days—»

B. Control

Post 1 day >

Post 7 days—»

Post 28 days—»
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G-CSF treatment on retinal
degenerative diseases

Yih-Jing Lee, PhD
School of Medicine
Fu-Jen Catholic University
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Summary
J

 G-CSF reduces cell apoptosis caused by
Ischemia in retina.

o Administration of G-CSF may mobilize more
CD34+ cell to the Injured area In retina.

« STAT3 may reqgulate the protective effect of
G-CSF in retinal cell loss after ischemia.

o G-CSF preserves the cell number and the
function of retina after ischemia.
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Future directions

If we could ‘““treat’” or ‘“cure’” these
diseases in animals, why not the human?
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Remain for Stem Cell Therap
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Problem

e Clinical trial
e Ethical issue..
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?
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