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Stem Cell Transplantation in Retinitis Pigmentosa Patient
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Table 1. Preoperative and final visual acuity.
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Figure 1. Fundus photographs of Case 1 and Case 3.-----—-- 11

Figure 2. The scotopic, photopic, and 30Hz flicker responses.



Abstract

Stem cell transplantation in retinitis pigmentosa patients

Hyung Hun Cho

Advisor : Gwang Ju Choi, M.D., Ph.D.
Department of Medicine

Graduate School of Chosun University

Purpose : This study was to evaluate the effect of stem cell transplantation
into the sub-retinal space in retinitis pigmentosa(RP) patients for improving
their visual acuity. RP is a progressive hereditary disease that leads to the

blindness, and there is no reliable treatment for recover the disease until now.

Subject and Method : The author transplanted mesenchymal stem cell extracted
from umbilical cord blood into the sub-retina of four RP patients recommended
by Korea RP association, and checked the changes of their visual acuity and

electroretinograms.

Result : There was no obvious improvement in their visual acuity and
elecroretinograms compared with preoperative state. Two patients, however,
experienced slight improvements of their color sense and peripheral visual
fields, and slight decrease of photophobia. Although there were no any obvious
complications in relation to the stem cell transplantation, surgical procedures

developed complications such as vitreous hemorrhage and retinal detachment.

Conclusion . Mesenchymal stem cell derived from umbilical cord biood could

not improve visual acuity and electroretinogram of RP patients.



A B

WAd)S 185517 18571 Donderol]l 3] <FA Aol A

4

et

oz AYRe

Z
x

13 &

oz 7leH

o
=3

=

FE Iy, FAANFELE F BREFHTI ol A

=
=

'

e

>)

ojy
olo
T

™
“

——

Bl ABHUNE B5H ARZA AP 277

A7}

o

287} 7}

she

A&

= AR 5

A}
kS

ok A

o3}
PA

89 3
A7} olFoiAot Bt dgoz AEsn

o sz

=
R
T
L

jnl

2 ohix e 9

Sh
=

A7

]
T

2279

ol
g

EREEIRE

= 7] A

g y7x 222 B3 A2 A

Fol 2ol 37

2 EAsas 4

*

il

1
—

o} 274

W AN

]

[e]

g

o

.

Jo

ey
o

K

-
o
i
ofz

ol

A

7N

=]
=]

]

A

al

td AAES 7leS I EAT

3

szt Ths

JAlz=o &
=4

Z

st B3zt sk

£ ZA

= 9



A7 g R Wy

20043 12€7¥ 20053 1¥€7+A] 3=RP(Retinitis Pigmentosa) 832 8H F3
TR Fat 480 tiste] Al <tA B ARt EE PAF a8 3
AdAzxYE At o] 2AE Faste] ML oR JD3HoHFig. 1). ol
W 4¢S iAo AAAAESIIAEE 4 st FdsteE AlEE Al
s SFLEAE A E S5 A FH oz HE whgtol 2005 49 29¢ %
A 69 199 47 288 SV XS AldsATh Algd AL SAEE
edipost(Research Institute of Biotechnology Medipost Co, Seoul, Republic of
Korea) 7404 AH 2 wig=o] T Alga o4 JgAS 53¢ QA
E BFESVNHAEE ATwol 2x10%miE A BHAD F g g 0.5miH

AT
Nee & vFEse] B4Fd fHAAZAL HR2A
Thomas sub-retinal cannula (33 gauge)& ©| &3}l @yt 32
[e]

A 499 Beg FE FAG. FNAEE FUT F 2
g

Z oot N ot o it

N2

N
-
AC
l
>
o
(o

uits
144

o
o

ol
r\l

o
&

2 o d wo
Y

o
<
©
l¢]
d
N
>
e
i

)

" o
£y
e
ol ot
O.
4
o
e 2
sy

£
2

ok
oty ao 2 Ho >

f M o o
1Y

2 o
q,
oy
o
32
)
4
My N
o
DU
L

I
N
iaNg
._>:
Y
lo,
o2
L
o Ao
fo, ©
2o
B
w
o,
oL

(o3
e
fo
do
it
-2

¥
a
oLl
2
4,
%
rlo
-1¥
ty
o
;{N
::’,
o
[N]
:é
w
=L
e
(@)}
=
o
2
>
o
2L
)
X
>
i



A WA o] ANE E7IAE ojHor AH2 MAHA] & tHTable
D. 2] AAZ 7I5S Adder d3d & 5 e A= HAAAE A
AE WS BolA ¥thFig. 2). 2y #AEC] =71E FEHQd 2729 W3}
2 FH 13 S8 3004 A FAASY, F9 Aok A 35 ggla ofzt
T4 o] 2oERteE &3 YEdT o d TR s AAHos
£33 T = glov, Ae A T GA AR A gL 2] g
mlAgk Wstrh ddEn(Fig. 3).

T Tz F7INEZY ”@3% FBEY AFEoyd Aol 4% W
< Yk 22y e BEd TR 1 ddA A o] AU
2 F ol Ad FrEdeH, ?—4101]/\1 geterel st BAste] HA FIAGEH 42
227189 Aoz e AR HAdT



o
oo
Gl

j8

—_—
fite)

L 714

k<]
“

oA Azl 1)

A% olFHoR

q

%

REEE

Al
o

st Alztel gt F

o

o] Ay

1

2

o}

I

& dste #A4 A8} o

o

o}, wEe AAWAA JEY o

013"}
1A AAHem #3

7h5 8]

(o]
A

A
1o
oo

&

AA Ag 7bsP Aze ArWel e

=

1527} A =5

9 o :
Ste] 14564 185 Aol o] Efofef A

<

X

o

Z

hyA
-

o} E71A
EU=

-
X

=

s

o2 A3 A

=2

=

A8 gz A

A
L s

X

LA

T—

q

%
o

[e]
T

T

w

qeol Bde o

*

B

[o]

AaA ol

8 glol &
o B5EAE ALULBR o]

A}
Al

b Bag
S
SRR

S

Aol o] 4

&

3

Ll

4

iy
H

i3l

2
T

s, 27} A4k

=2
i

&3}
=)

, Kaplan 59 dFolA

st BEEATL AT Ao A

bl A7t

<)

2 Wy

=

i

T

=13 6
()

[}

=
o

oz g#HA Yo ol g

12 o™ Kaplan
vl 9lth. 28y Das
]?‘-_—’_1—

0

F g
1

k<)
p il

[<}
o|4e] me AR urgol

< A=

R
o

e

&

2173

VAl

=
=

B

7b FrgAHNERS] E3H

-
X

714l

=
=

to] AAHo=

S

5

A

AT =AY

o B A7

Folzl
] A

T

1

ZIAEZR Y
o} o

b

ksl

=
=

A

A

g ol &

< 74
z

3L
X

uo} 2714
ADAEA

A

.

tol E71HE7F AA
1A E

==
=

B



olyzt g 7l

1:{]:

o Az

2]

o] Tuld 7

BN
ey

17) 4

3

9% B A7 M= §EA7 Wz oAe

tel 7129 Bud

3

&

Feah A&e A

S

2 e

X

" AdEE71A

wAgshel go

2 BgFojor & FEol.

ol

A Rl gt A

=
T

BAGo|HA ALGE ANFE7IAE w3 HAde] vir

e E71AE= A

[

5%

o4 A WIxAH PP

|
2=

z9 ¥

X9

A

|

7

=

2t

]

N
ES

o,

Wel 29 HHe wol 2714

A YERe

S =)
—©°

SRR

==
[}

T HZ 0 AAds] A

il

o]

° T3 HLA class & 2331, INF-T %

o}

HLA class II&

ojp

&

tel Algd AgE

S

4

al

158
=4

=

< I G &

Aol et A A

Z ojqoz AY

71 A

=
=

4 g AEE A5 o

T

Foe FY

i

(3

B\

W

el

B

ol



53
1. Carr RE, Noble KG. Retinitis Pigmentosa. Ophthalmology 1981;88:169-72.

2. Stephen J Ryan: Retina. ST. Louis, Baltimore, Toronto.. The C.V. Mosby
Company, 1989;299-413.

3. Heckenlively: Retinitis Pigmentosa, Philadeliphia, L.B Lippincott Company,
John R. Heckenlively.

4. Frank MH, Sayegh MH. Immunomodulatory functions of mesenchymal stem
cells. Lancet 2004,363:1439-41.

5. Kenneth G Noble, Ronald E Carr. Peripapillary Pigmentary Retinal
Degeneration. Am J Ophthalmol 1978;86:65-75.

6. Traboulsi EI, O'Neill JF, Maumenee IH. Autosomal recessive pericentral
pigmentary retinopathy. Am ] Ophthalmol 1988;106:551-6.

7. Delyfer MN, Leveillard T, Mohand-Said S, et al. Inherited retinal
degenerations - therapeutic prospects. Biology of the Cell 2004;96:261-9.

8. Berson EL, Rosner B, Sandberg MA, et al. A randomized trial of vitamin A
and vitamin E supplementation for retinitis pigmentosa. Arch Ophthalmol

1993;111:761-72.

9. Klassen H, Sakaguchi DS, Young M]J. Stem cells and retinal repair. Progress
in retinal and eye research 2004;23:149-81.

10. Sharma RK, Ehinger B. Management of hereditary retinal degenerations:
present status and future directions. Surv Ophthalmol 1999;43:427-44.

11. Lund RD, Kwan ASL, Keegan D], et al. Cell transplantation as a treatment



12.

13.

14.

for retinal disease. Prog Ret Eye Res 2001;20:415-49.

Das T, del Cerro M, Jalali S, et al. The transplantation of human fetal
neuroretinal cells in advanced retinitis pigmentosa patients: results of a
long—-term safety study. Exp Neurol 1999;157:58-68.

Kaplan HJ, Tezel TH, Berger AS, et al. Human photoreceptor transplantation
in retinitis pigmentosa. A safety study. Arch Ophthalmol 1997;115:1168-72.

Bruder SP, Jaiswal N, Haynesworth SE. Growth Kkinetics, self-renewal, and
the osteogenic potential of purified human mesenchymal stem cells during

extensive subcultivation and following cryopreservation. ] Cell Biochem

15.

16.

17.

18.

19.

20.

1997;64:278-94.

Takahashi M, Palmer TD, Takshashi J, et al. Widespread integration and
survival of adult-derived neural progenitor cells in the developing optic
retina. Molecular and Cellular Neuroscience 1998;12:340-8.

Young MJ, Ray J, Whiteley SJ, et al. Neuronal differentiationnand
morphological integration of hippocampal progenitor cells transplanted to the

retina of immature and mature dystrophic rats. Molecular and Cellular
Neuroscience 2000;16:197-205.

Ahmad 1. Stem cells: new opportunities to ftreat eye diseases. IOVS
2001;42:2743-8.

Chacko DM, Rogers JA, Tumer JE, et al. Survival and differentiation of
cultured retinal progenitors transplanted in the subretinal space of the rat.

Biochemical and Biophysical Research Communications 2000;268:842-6.

Minguell JJ, Erices A, Conget P. Mesenchymal stem cells. Exp Biol Med
2001;226:507-20.

Sanchez-Ramos JR. Neural cells derived from adult bone marrow and



umbilical cord blood. ] Neurosci Res 2002;69:880-93

21. Jiang LQ, Strelein JW. Immunity and immune privilege elicited by
auto-antigens expressed on syngeneic neonatal retina grafts. Curr Eye
Res 1992;11:697-709.

22. Jiang LQ, Jorquera M, Streilein JW. Subretinal space and vitreous cavity as
immunologically privileged dites for retinal allografts. Invest Ophthalmol Vis
1993;34:3347-54.

23. Zeller JC, Panoskaltsis—-Mortari A, Murphy W], et al. Induction of CD4+ T
cell alloantigen-specific hyporesponsiveness by IL-10 and TGF-beta. ]
Immunol 1999;163:3684-91.

24. Chen W, Jin W, Hardegen N, et al. Conversion of peripheral CD4+CD25-
‘naive T cells to CD4+CD25+ regulatory T cells by TGF-beta induction Qf
transcription factor Foxp3. J Exp Med 2003;198:1875-86.

25. Di Nicola M, Carlo-Stella C, Magni M, et al. Human bone marrow stromal
cells suppress T-lymphocyte proliferation induced by cellular or nonspecific
mitogenic stimuli. Blood 2002;99:3838-43.

26. Tse WT, Pendleton JD, Beyer WM, et al. Suppression of allogeneic T-cell
proliferation by human marrow stromal cells: implications in transplantation.
Transplantation 2003;75:389-97.

27. Le Blanc K, Tammik C, Rosendahl K, et al. HLA expression and
.immunologic properties of differentiated and undifferentiated mesenchymal
stem cells. Exp Hematol 2003;31:890-6.

28. Frassoni F, Labopin M, Bacigalupo A, et al. Expanded mesenchymal stem
cells (MSC), co-infused with HLA identical hematopoietic stem cell
transplants, reduce acute and chronic graft-versus-host disease: a matched

pair analysis. Bone Marrow Transplant 2002;29:52.



Table 1. Preoperative and final visual acuity

Visual Acuity

Age/Sex Preoperative Final
Case 1 (OD) 28/M 0.2(0.25) 0.2(0.25)
Case 2 (0S) 46/M 0.05 NLP
Case 3 (OD) 54/M HM HM
Case 4 (OD) 41/F LP LP
OD : right eye
OS : left eye

NLP : no light perception
HM : hand motion
LP : light perception
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Case 1 Case 3
Figure 1. Fundus photographs of Case 1 and Case 3. Both cases have the

classical fundus appearance of retinitis pigmentosa such as optic
disc pallor, retinal arteriolar attenuation and peripheral retinal

pigment epithelial atrophy with bone spicule pigmentation.
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Figure 2. The scotopic, photopic, and 30Hz flicker responses. Left side of the

figure shows preoperative findings and right side does postoperative

ones 6 months later. Rod and cone response are undectectable.
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A B

Figure 3. Preoperative and postoperative fundus photographs of Case 3. A
shows preoperative finding and B does postoperative one. The

peripheral fundus color of B is more natural than A.
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