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Retinal pigment epithelial cells(RPE) form a monolayer on the outer por-
tion of sensory retina and have important physiologic functions that include
solute transport, phagocytosis and digestion of membranes shed from
photoreceptor outer segments, and drug detoxication. Recently, transplan-
tation of normal RPE has been proposed as a potential therapeutic modality
in the surgical management of subretinal neovascularization in age related
macular degeneration(ARMD). The viability of RPE at the time of trans-
plantation is important for a good result after transplantation. This viabili-
ty can be influenced by the period and environmental conditions of storage
after harvest.

In this study, the influence of these two factors on the viability was
evaluated under controlling other remaining factors in vitro. And limitation
of maximal time and optimal environmental condition of storage were
investigated.

From November 1997 to February 1998, RPE cell sheets from six donor
eyeballs for corneal transplantation in the department of ophthalmology of
Severance Hospital were harvested and stored in -70C, 4T, or room tem-
perature condition, The viability of RPE cells at 0, 24 and 48 hours after
havest was assessed and compared statistically.

The viability was highest at 4C condition. During storage, the viability
was about 95% at 24 hours and decreased abruptly to below 90% at 48
hours. Therefore, RPE cells for transplantation are to be stored at 4C con-
dition and transplantation should be performed within 24 hours after har-
vest (J Korean Ophthalmol Soc 40:481~488, 1999)

Key Words : Agerelated macular degeneration, Retinal pigment epitheli-
um, Retinal transplantation, Environments of cell storage, In
vitro viability, Human
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1. AT AT HY

NEE ez o4 AF Ztdto] AAE
72 AeolA AES A AR AEFER HMR
Az2 A ¥, moist chamberoll E@s5ch
olgA HESHHUY e HA o) 22 €t
23 A 228 A3e] MAG F Ze &7l
AFslE, Zdao] AAE FHRRE 22F 719
2 Zdko] o] ek 9% HFHoz AM ANE
AAlgch o] AlE U ol 2 guETt Fho|
Alggsln ojuf wWgtukg x| PEE Tt
AlalAe] bFE Eovke FEHA FEE HEA
F Fubg GFEEE EEte A Hehy
& 2gF UnA ¢+FE 25U/m9] Dispase
(Gibco, Grand Island, NY, U.S Al ¥&
% oF 3083 € F AWk DispaseclA 7AW <t
T+ CO,-free medium (pH=7.4) (CFM, Gibco)
o M& F, ANAE wel wHet FUHoR 360
= 34 ANE Al P4 AE FH25E
oAl o] WEke) Ad HAE sted WeEdahE wte
28E 43 BElsled "k o] 9=yt 9o
2o npubal Agul A £35S CFMe 10-1583F F
o gretMAidnrt Beavte 2 RE] s #e

ot A% ANAES AWE A AEE

® &, Glass Micropipet2.2 &% ¥ 25mm
X75mmx 1mm &glel= {ald ¢ vldE 50%
deElgt 9o etaAdH A e HEI 92
P E AT o] ABERL Minimal
essential medium MEM, Gibco)ol 50% &%=
2 porcine skin gelatin (Sigma Chemical Co.,
St. Louis, MO, U.S.A) € £381A17] & 7]l
300mM9] sucrose(Sigma Chemical Co.)& d
gt Zolt}, o] A HAE 70% ethanol® &=€
cryostat (Microm, Carl Zeiss, Oberkochen,
Germany) 2.2, 100ume] FHZ A3 ©ol&
g &glolzo) & F, 100mm tel P,
DMEME %o 4o Ba#slged Foloh, bl
24He ARe AL AFErE B2 7IAFE A
A3 g Ao} Hole Aoz PEE F 9l
t}, S2HBE 100mmx15mm EA"A )4
{Falcon #1029, Becton-Dickson, Franklin
Lakes, NJ, U.S. A.)ell ¥-& Aeollr 5% o]t
steba 95% #719] 37 HI71(CO, incuba-
tor, Forma Scientific Inc., Marietta, Ohio,
U.S Aol 583 Fol ARE 3o AEdE
AN ¥, 4T WFA o] 58 Fo] A
2tel S 238 CFM 8miE 713 & A% 2o w
g 7tz 94 20C, 9 4T A4 ' HHe
o Aedz, 93 70Ce 90% fetal bovine
serum (Gibco) ¢ 10% dimethyl sulfoxide
(Sigma Chemical Co.)22 w3t Fof &A,
25C/min2 %% ¥"ojra] deep-freezer
(REVCO scientific Inc., Asheville, NC,
U.S. A, )l B3gich

2, Nz MEE F5Y

AA e ARE Aoz YA LG EHS
WE, WA, A BHE3EA HAEE dojd A<
24MZE T, 48AIZE 3, T2ARF & e Al BE
S #3743 AR E AuHe] s det
AR EHE MEMe] & Y42 &30 F 37¢C
o] 587t Fo] delelE =93, JeRue Af
90% fetal bovine serumel 10% dimethyl sul-
foxideS s1E%F #AAst thAl MEM2 2 wAst
I 37cel 583 ¥ F AEEE St A&
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£& Live/Dead Viability/Cytotoxicity Kit
(Molecular Probes, Eugene, OR, U.S A.) & A}
g3}t o] kite Calcein AM®} Ethidium
Homodimer®.& FAlgle] 21o3 Calcein AM=
BE A XN Esteraseol <Ja Ealixlot AlEutel
2 Eug5x] oke 5433 v AR v,
Ethidium Homodimer®e & Aol AE =
Fitslo] DNAC Faksle] 24 g3-8 oA "ok
Kitel 4mMe] Calcein AM-2 Dulbecco’s phos-
phate-buffered saline(D-PBS, Gibco)ell 3|43}
o 1uMZ, 2mMe Ethidium Homodimere
4uME 58 9 5, D-PBSZ vzl Al3sldE
ekl A A L3l 100ul, A =S 71k Y42
Yol 3088 dd] FAck 308 AHF DPBSE
thAl AlABElE coverslipe @ Gth ©] fElds
confocal laser scanning microscopy (CLSM,
Leica TCSMT, Leica laser technik GMBH,
Heidelberg, Germany)3tell ##stdxn, Hao|
upz} et ARREGsIeh FAHcR
2294 A FelolMel AEES 2000 &3t
REA LT} e AEFE Ao} 1 8747 A7t
HAaoz Agkrh

3. SAHEAN 4

AEEL At S &7 A AF, A
24773 48A17F F MR Ha AEEL HT
+EFo el Fe2 BASG T, AlE, BES
A AEE zte]9l #A12 Wilcoxon signed

rank test® AH&-3}c}
2 o

6712 7 F EAe 3¢, Az 3etolen
dAHL HT 74,54 (644-834) Ak $<te] 3
d, zgte] 3 At BF AMGF ATHEA Y
1ZbE 2. 281013, AFEFE B G A 2
# AR 9] A1 2354101k ZE T
T 7} o2 g 98] zhdo] AAE FHEATH
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98.4%Q3, Azl flol & F A x| BH
HEEL ol9 HEF 97.3%ATh dTE HE
e B AR fldl &Y AT HE AE
BE Az goldM WAAR®e] Ag, Asde
97.3%A9 MEEo] A 242 Folle 94.8%,
48717 Foll& 89.4% 2 A2 wh, WE
BE 42 BHE olBtt © gH3] PEE
Aadted, YEEBRLE A 24X Fole 40.4%,
4877 Foll= 35.1%A%, HlEZToRE AHEEI
Y AEFAE A 244 FolE 9.8%, 48213
FolE 3.2%AtH(Table 1, Fig. 1).

2. MEE2| EAH o

BAE%e e, dgdd Ao 227l ¥
B AEEF A 2407 F A xS HF BEE
o] Aol EATHoRZ Fo3 Aelrt gldlen
(p0.05), B&F 4871 AE&EHE /AT A
o7} AATHp<0.01). 3HAIRE, WEF AL 2@
& 25 24N 48AA @ FAH At
o7k AATH(p<0. 01).

BEdyd wet Az vims] 2E, 3F, J
T, A& BT 74 I3 FAALE R Aol
7b AR (p<0.01), WEEFC] FFRARY,
WeRdo] d2RARY & ATES THE
& 5 AU
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Table 1, Viability of retinal pigment epithelial cells according to the environmental conditions and peri-
ods(%)
Donor . 24 hour” 48 hour”
eyeballs "% age  before  Ohour’ TRTTTo0e T RT 4e 0€ RT
1 Male 76 99.8 99.7 98.2 70.5  16.4 91.4 34.2 6.6
99.8 96.7 97.5 40.3  13.2 94.3 57.5 0
97.9 99.1 98.9 68.0 185 9.2 70,9 7.2
2 Male 76 98.9 96.4 97.1 46.0 8.1 89.8 431 9.5
97.9 99.5 93.2 32.5 34.2 90.5 33.4 3.2
98.8 99.3 98.5 56.4 16.8 95.4 54.3 9.7
3 Female 83 97.7 94.7 94.9 21.4 0 86.6 3.3 0
99.5 98.5 96.4 3.5 0 85.4 0 0
95.3 92.4 90.6 12.3 0 89.9 20.3 0
4 Female 83 95.0 95.8 90.4 25.6 0 86.2 14.5 0
97.4 97.0 94.5 15.0 0 82.2 0 0
98.1 93.7 86.3 36.2 0 87.5 10.4 0
5 Male 64 99.9 98.5 98.5 58.0 11.8 92.3 64.5 0
98.8 99.4 97.5 35.3 9.5 89.5 259 0
99.5 98.5 99.2 78.6  12.9 93.2 645 0
6 Female 65 98.8 98.2 93.0 43.7 129 88.1 60.5 85
97.9 96.5 91.3 42.3 15.6 92.1 205 10.7
98.9 91.8 89.3 43.5 10.2 88.0 555 22
Mean 76. 00 98, 32 97.31 95.11 41.65 10.06 89.69 35.18 3.20
SD 8.36 1.39 2.11 3.85 22.16 9.13 3.40 24.2 4.18
before : before the placement of RPE on gelatin sheets

* @ Duration after the placement of RPE on gelatin sheets

RT : Room temperature
SD : standard deviation
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Fig. 1, Viability of retinal pigment epithelial
cells according to the environmental con-
ditions and periods
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Fig, 2, Retinal pigment epithelial sheet prepared by
dispase on gelatin block (x40 A, x100 B}

=
el

joV)

s
jopy
okt
ful
o
o
I
o
W
oX
ol
il
i)
v

Atk ol gl U3
F237) gial et

#e] Fe g gejste Wil

= 39
£
by
1
o
N
N

ot 2

o
L 2

& F%e AAG M, WA dis-
paseE o] &dto] BFEAYLT ALY E £
AL &, getd) dEgng FeAel AAFeR
A aae|zhe] M2 dee AT
el Pz AA . depdidgRe 7
Fo| wataags] 2ofo]l & fAE] glew,
AZ FFez olfojz glo] #v|AstalA et
Mg Fe] AW Fde FUY ZgE BAd
(Fig. 2). °] MEHE 50% (w/v) A 9ol

J

194 (486)

DA 40 ¥ Al 2 & 01999d —

29 o|F Husided, Ak 1 Ay
o] % AXul% hood(Class I A/B3 biologi-
cal safty cabinet, Forma Scientific Inc.)
oA Azjatdovt, wWetMAAdEAERe BE
T A oA AL FIFHoE ERE R
Fa3d 2% A7l BAsolor gtk ol 9
& FF o2& A AP, Aoyt g
ALGE AN ER 2% 5714, 871340 A
ikl A B4 BHg-& BS ok et

B Ay geaisgne] JEES PolH)
s AFE3E WHe Calcein AM® Ethidium
Homodimer& &Alol g43st= Live/Dead
probe® A1&&%on, Calcein AME HZE A
Fle] esteraseol| o3l Wzlso] MEYelZ T
HE] e 50EFLS(515m) v EFZ uy
1, Ethidium Homodimers F-& AlFolA Al
TR gHitso] ike] REAsied A P3PS
(635mm) WA Ak, o] WYHe <z F Zhd
WA xe] WEES Hrleted #88e] d4F
HRom’” gubdsitle] MEET A18E F
Aok, o] g o g Calcein AMo 218 A&
AE 4487 Ethidium homodimere| 2% &
AE GHS Z 7R feide HEe 24 o
Aol FEg WA golof 3tk of FEE 7t
Az wtet 2% 1 gle] thed), 7P F2& A
S FEI 3L Holex FHA 3LE Yol
I 22 daste Zolth, W i/ts]l gl
A3 =g Fatr] s, UA ejeret A
A 249 E o] 43 70% methanolZ2 EF
Aol FE3 dPE Eolx Ethidium
Homodimer®] s=& F3 ¥ (1-44M), F& =i
A WAt st MY A FEE HeolR| e
Calcein AM®l =& TRTHO.5-14M). ellA
T3 Calcein AM2] FE5 AZE Pebd 24ty
FES YFE Hole 32(14M) & tA] 73k
Z Ethidium homodimer9 % 1-44M,
Calcein AM2] T% 1ME AE MES} F2 A
E7F A1 Wik AlEel 7t n o] FEEel A
2 FEUS SUth(Fig. 3). AA Y
ez o] F2& i8] 2FHE AU} (Calcein
AM 1M, Ethidium Homodimer 14M).
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Fig, 3, Fluorescent staining of human(A) and porcine(B) retinal pigment epithelial sheets with 14M
Calcein AM and 4¢#M Ethidium Homodimer (X 200)
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