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FEAHAA 71E AF 2~
2.5 kgd] AN w4 New Zealand) E7] 8v}g]
(16HE A3 E} Ketamine hydrochloride
(50 mg/ml) 2.5 cc9 Xylazine hydrochloride
(23.32 mg/10 ml) 2.5 ccE 41 FAIN 5 ccE &
719] thE R FALst EZE viAAZ] o, A A
ol 20~30 ccl F7IE FHstA AAAZ F FA
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Ak, 72+ & 2vk Y Zh2 10417 H9F 24417 FHll <t
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Nkl F8A e} FAE AT HAA AT
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(Chiron, U.S.A)&H Aozt 2&
St s 92 & 247
(Konan Co, Japan) 2.2 ZFjajM|xe] &= tha A
(coefficiency of variation, polymegathism),
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(repeated measured ANOVA)S o]-&3}ar, A}
A Bf 259 H AE Atel| iE i oA 2 9]
e o]YEAEAH (two way ANOVA)S o] &3}
o Hlwstgem, Pgel 0.05 olskel AE st
Aoz A3t

SA 22338 SPSS 11.5 for WindowsE
=

ol

224.65 cells/m
+88.3° ceus/mm2 -3 24171
+108.24 cells/mm?®, AL 2471
3690.5+125.41 cells/mm’Z Zrg A e] o
A 73 7] fol@ Atole Asith

Z4at ZAe 247} 461.5+4.53 um, 462.5+7.01
um, 485.049.92 um, 484.0+5.65 ymoZ 373
4ro] 157} 2o HI3) F-o3tA FAKTHP(0.05).
AEAA ] WHol AFE ZF 7 1 793 2ol N
o SZAPAM R HlE-E TalFe gL vl FollA]
747} 85.3+10.03%, 76.2+3.17%, 66.5+4.95%,
53.6+5.54%% 379 4F0] 133 270 wls) $7t
& M2 Hlgo] faHA YtH(P(0.05) (Table 1).
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— CHotettatal X M 49 & M 2 = 20082 —
Table 1. Characteristics of rabbit corneas on postoperative 1 day
Group 1 Group 2 Group 3 Group 4
: -3C (10hr) : room (10hr) : -3C (24hr) : room (24hr)
Endothelial cell density (cells'mm? 3679.7+224.65 3696.3+88.32 3725.5+108.24 3690.5+125.41
Corneal thickness (um) 461.5£4.53 462.5£7.01 485.0+9.92 484.0+5.65
Coefficient of variation 19.5£1.34 22.5£7.15 20.5£0.72 35.0¢2.13
Hexagonality (%) 85.3£10.03 76.2+3.17 66.5+4.95 53.615.54

Data represents meantstandard deviation.

The density of corneal endothelial cell and thickness of each four group after enucleation showed no significant difference.
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Figure 1. Changes of endothelid cell density according to
preservation periods. Endothelial cells over 2500 cellsimm® is
maintained upto 2 weeks in Group 1 and 3, but cells under
2500 cellssmm’ is observed at 2 weeks in Group 2 and after
10 days in Group 4. During the preservation time, the
decrease of endothelial cell density of between groups is
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Figure 2. Endothelial cell loss after 7 and 14 days (A: 1-7
Day, B: 7-14 Day). The decrease of endothelial cell density
of -3°C groups (group 1 and 3) was significantly less than
that of room temperature groups (group 2 and 4) (* P<0.05
by two way ANOVA).

P(0.05) (Fig. 2). k7 A& AlZte] W& W3S B
1ol T Atolek TROAA 149 Ate]9] Ztehlz)

stistically significant (P<0.05 by repested measured ANOVA). AE BE AT A2 AL F 10A3E A o H S
< W7F AF & 2427 A & S S RO He
A AAEYLL, 27NN = 109714, 47dM = TL7} U o8 ztol= gt

2 FEEY 194 3 WA ZE 100%= B
ks uf 7Y $o ZAH A EE 22 170] 96.5%,
27°] 86.3%, 37°| 93.2%, 47°] 80.5%%oH,
14 39 2 IA| = 22} 130 71.8%, 27-°]
55.7%, 37-°] 71.0%, 47-°] 23.4%=Z A} A H
Atk 7+ A7 WHEES repeated measured
ANOVA HAMHE o83t AArbetas W 173 3+
2 273} 4700 HlE] BE 7|7t mE ZEhf u)A| 2
T A W7t fFoshAl AATHP<0.05) (Fig. 1).
7} oA 19ollA] 7Y Atele] b e A dx 7+
2% 454.5+311.53 cells/mm°Z TUAA 149 A}
ol ZHUgANx "EWr: T4 1137.3+578.94
cells/mm*&2th 2814 @9113} P<0.05). o] &t
ARl gk ARA BE 259 F A& ATE Aol
o] W& 2L QAT *]’Zﬂ B 250 M2 H3ls
Hed 1olA] 79 Atele] AN E D= A
ToA 14 Atole] ZAHgAE 95 Zahe -
3C RAFANA AL HAFHG FosiA FAo

£ 100%=2 HES o)
110.1%, 2] 114.6%, ,
At E 149 39 T’fﬂt 7-}7—} 1s°] 119.3%, 2+
o] 121.4%, 37+°] 123.8%, 47°] 132.9%=% A=A}
Z7tElont Zh A7) W3lES repeated measured
ANOVAZ AL A3 7 711:1 HE 7|7 & 2+ &
7y FA9 s Aol fIdthH(Fig. 3).
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Figure 3. Changes of corned thickness according to preservation
periods. The corneal thickness of each groups is increased
during preservation periods, but no significant change is
observed between groups (repeated measured ANOVA).

169.7%, 3i°] 175.3%, 47-°] 131.5% %1, 14¥
o] WolAlg~= 247 19°] 205.2%, 2] 211.6%,
379] 209.1%, 4] 207.7% =2 A 71 FAS
Uz A7|E WS repeated measured
ANOVAZ ZAIRY 219 0z 77 Be 2 2
9] Frof st atel= Itk (Fig. 4). 795 ol Al
7F5LARY o SHAEHE FFS BRou o8t
A= st

4) §74% Axe HlE W3}
et A 2o ggAdS vehle 945, & §74
3 Axze] vl&(hexagonality) S 49 4& 2 & =
AeS w 170] 7P E=gkow o' 24, 3+,
0o

49 TAFT. 197 FFsE F243 A HES
1002 ks w 7¢ S= 2447 174°] 79.4%, 27
o] 66.3%, 37°] 83.8%, 47-°] 87.5% %, 144
T A 130 40.1%, 27°] 34.3%, 37-9]
53.2%, 40l 45.3% = HA AAaEA oy 7+ A7
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A Zut BE 7170 w7 7 1Y FY3 2fole
NAH(Fig. 5).
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Figure 4. Changes of corneal endothelial polymegathism
(coefficiency of variation) according to preservation periods.
The coefficiency of variation of each groups is increased
during preservation periods, but no significant change is
observed between groups (repeated measured ANOVA).
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Figure 5. Changes of corneal endothelial pleomorphism
(hexagonality) according to preservation periods. The
hexagonality of each groups is decreased during preservation
periods, but no significant change is observed between
groups (repeated measured ANOVA).
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14974 =& oM Zudvd &2 Aok 50%
ojge] ZAHAAHE Lol HEHAN 17} 37

w8 227 4ol ZHeh oAl o] Ae] 109
A weh o itk 53] 3] Mg 2] ZEhFA
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70-0] 57}'*@' Az LELLHJ]/\ﬂi Ax7F Fom
Mo} 2ol A Alopell 2A g} AAH(Fig.
6. 7).



— ottt ol Xl M 49 & M 2 = 20084 —

Figure 6. Corneal specular microscopic findings according to preservation periods. (Group 1. A-D ; A-1 Day, B-7 Day, C-10
Day, D-14 Day; Group 2: E-F;, E-1 Day, F-7 Day, G-10 Day, H-14 Day)

313



|
oy
rlo
Mzt
to

to

n
o

Hs Aol mE 22U

|5 —

=00=14 i

B8 &

Figure 7. Corneal specular microscopic findings according to preservation periods.(Group 3: A-D; A-1 Day, B-7 Day, C-10 Day,
D-14 Day; Group 4. E-F; E-1 Day, F-7 Day, G-10 Day, H-14 Day)
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HEO] 7hsdivta LRSI 28y AR B 2
o gt AT o]FAXA &kt E A7 A 7t
EoA 3T A7} BaE 745 244 TFejgjol gt QF
TE H&I Optisol-GS¥olA 4T 257 1
7hs (Z4etol el Qg Zth A IEE A]) 3t

= AES 4S F UG 2y Aedd WA E A
A= 10A17F AL FoME 109, 2417 AL oA
© T97HA] Zhatol Aol gk At oA 7} EA)
ste Aoz #AAFHY, S AuhfoMze] THAE
I} ety oA WA Hol Ao WStk -3CTE
o] A FERY A& A7t #AIRlo] Ayt =S
AYATAA & 7 UAF0] 7THEANA AL 3 6A]ZF
el AHEE e AR EE X0 #AGl]
Optisol-GS™ell 4Cell A 277t ztuto]2lo] AgHat 7t
S E7} FAE Ao Hol 2%o] BAgle] AL
T oM HZo) /g A% A7k BRI A A P2 64
o2 AZEM vk 7FE A AMZE -3TE fA1H
O 24N 77HA] A st T Zheto) e A}t 7hdt
WIAEE A 5 Adokal AlsHH

(T AHE: & AEto|274R| 9 HE WEE AR S
2 1970 ZR74A] 4Tl whole globes moist
chamber®o] o] &5} ? A} & wiste 5o
gk ZP A2 =E2 QI3 £AFoE WA U
(48A17F o]uf) o]2o] o]Fojxjof gttk= A2k S
o’ 2 F HEAS o043 ZutHEyo] udHol
M-K mediadl* 9647744 HEo] 7bsatAL,* o]
AL K-Sol’oll 9] tjx]5o] oF 253+ ®Fo] 7153}
A HAou AAZE ¢ 1090] At -5 zhete] F
ol F7keta Az Aol TAHUTG. CSM
(Corneal Storage Media)®e] 1982\ WU &€} o
gelol oz s oy AutRE Zhd A
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3l FHLSHA AMEAE B 19899 o|%
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¥ vAlgE (microvilli)7F &4 AT B3}t
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A Zreto] Ao ARGE 7] o] Hr}
OJJr Qx| Ft} oFF AE: A7ty BE
T2 Baumann 5129°] AF & 104]
AZ39E A9 Optisol-GSPolA 2747}
A 68%°]%¢ *ﬂa“i«l ’“*‘Ol S oA 27t B
= WA 9] 7]5E A= 2o}
Btk Eié‘};’i U AP & A B 2= E
APE BT F it gk 2 Arelae AL -
3T BRAEJES of AF & 2447 & - H &S 3}
A% Optisol-GSVell A 25744 Zheto] o] AH3tak
Zret A A Z7F JEE AL, A0 A AR F 10471
oMt HEL L WlE Optisol-GSPelA 1097}
A, Ao AL T 244170 QH HES P we
Optisol-GS¥el A TL7A] Zheto| 2o Agek Zhehy
_\7,]/1-”117]. ﬂ;‘d—ﬂ?}\q % /\1640]]}\1 lolyH éz:yl. Z u)
WIHEFE 100%2 S5 &R e o
oA Zutol2le] Y)Ee] e e Az
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et A 2 o] dx 7Hae TYolA 149 ARl A
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3 1gelA 79 Atole] ZHfoAE 4% e -
3C B Al AL Bart folsh AATHP(0.05).
wetA] AR MR AME AP SA] Gt Bst
a1 7_}tﬂ- E_Z _;_ 701 LHoﬂ 7_}13]—0]/\10 /\1/\]6].1q_u:] 2=
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Azl gx@ 0 Zhehgel e gEge Ax)
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o] glom M6 ZuhpulEe] B4 Aol HA &
I AMEY A7 AANERZ Yehde 84S BoFe
A golth 0 B AFoA tEMNA -3CTo] AL T
Hlal Al WA Wo] Al 7t 571 =9 Ao
2 Hol ZhahujA|E o] &4 o)t Zhh]|u]A| 9
A JYPE AM BE LErf UeaE =ojx 7+
o] 2ol A3kek Zr a7t 8 FAHE AoE
AZETE B AgoA TR 7+ F9] Wo] Agrt =
PIe Hole AL Y SAFY] Q7]

= =}
Sl ek ol Ao AztHE,

ﬂJ{N' e

5
rr

71EL

s A

of e ZeLust —

AsAEe) SRS A7} A8 Azl
Byl FrEA 29 adte 4%l 9
o7 AssdEEe £439 W b gsE g
OB A 27 BAGe] F¥ §4FL WE
3 @k ek el Tk 208 270 o
WAol Fheha g e gaskAn, Awvt eyl

HuA g4 d3 Sk
BE A 3 AunuA|E7} AXEA S5 lA T

Ago ussha T9AA thage HA18) F7h
Shal e Pt dolutt ol Wske -3C
Furh A8 2N 48 WHo] ol o A e

B 7Y olFFH 1097HA= A2 B gstet A
719 Wigt o ”E}Elﬂﬂ] -3CTERG Ae TolA &4
" el 24 o A YRRt Qs 4E BE
o Soll A st FHE Ho e v STk
BEE BT 149A4= 50/01”«1 Al E4o] b
i A2 FelMe B 7les 7R AEe A9
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=ABSTRACT=

The Changes of Corned Endothdium in Rabbit according to Storage
Temperature and Enucleation Time

Eun Chul Kim, M.D.}, Kyung Taek Lee, M.D.>, Man Soo Kim, M.D.!

Department of Ophthalnology and Visual Science, College of Medicine, The Catholic University of Korea®, Seoul, Korea
EOS Eye Clinic’, Seoul, Korea

Purpose: To evaluate corneal endothdiad cdl changes in Op’[is;oI-GS® according to enuclegtion time at
different storage temperatures after desth.

Methods: Eight rabbit cadavers (16 eyes) were stored at -3°C and room temperature, and enucleation was
performed 10 and 24 hours postmortem. The samples were divided into four groups (Group 1 was -3C, 10
hours, Group 2 was room temperature, 10 hours, Group 3 was -3C, 24 hours, and Group 4 was room
temperature, 24 hours). The corneas were stored in OptisoI-GS® a 4C, and we measured corneal endothdlial
cel density and thickness by specular microscopy on days 1, 3, 5, 7, 10, and 14 of preservation.

Results: The densities and thicknesses of corneal endothelia cells of each of the four groups after enucleation
showed no significant difference. Corneal endotheliad cell density acceptable for penetrating keratoplasty
(CD>2500 cellsmm?) was found in groups 1 and 3 until 14 days, in group 2 until 10 days, and in group
4 until 7 days. In paticular, eyes stored at -3C had less corned endothdia cdl loss than at room
temperature after 7 days and 14 days (P<0.05).

Conclusions: This study demonstrated that when rabbit cadavers were stored at -3C, corneas could be
preserved in OptisoI—GSRJ for 14 days, even if the eyeballs from which they were prepared were extracted
within 24 hours postmortem. Within 24 hours postmortem, the storing temperature of the cadavers was found
to be more important than the enuclegtion time for the survival of corneal endothelia cells.
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