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The purpose of this study is to investigate the toxicity of mitomycin-
C(MMC) to the corneal endothelial cells, which is medical adjunct to ptery-
gium and glaucoma surgery. Rabbit corneas were mounted in the in-vitro
dual-chambered specular microscope. Corneal endothelium was perfused
with the glutathione-bicarbonate-Ringer(GBR) solution for one hour, then,
perfused with 0.02%, 0.01%, and 0.005% MMC in GBR solution in experi-
mental groups, and with GBR solution only in control group. Corneal thick-
ness was measured every 15 minutes during perfusion and corneal swelling
rate was calculated. Corneal endothelial permeability was also measured in
another experiment. In MMC-mixed group, the early swelling rate
decreased due to osmolarity of MMC, but after removal of MMC, the
swelling rate increased compared to that of the control group. The pattern
of increase was not a linear form, but a secondary curve with the plateau.
In 0.02% and 0.01% MMC group, corneas swelled significantly, but not in
0.005% group. Corneal endothelial permeability was 4.21+ 0.50x 100 /min
at 0.005% MMC, 4.10+ 0.93x 100 /min in control, and 4.25+ 0.48x 10™0
/min at 0.01% MMC, 3.73% 0.73x 10”0 /min in control. No significant
changes in permeability was observed. In conclusion, MMC of 0.01% or
higher exposed to corneal endothelial cells induced corneal swelling of which
mechanism was thought to be due to inhibition of Na/K-ATPase by MMC(J
Korean Ophthalmol Soc 41:1047—1053, 2000).

Key Words : Corneal endothelial permeability, Corneal swelling, Mitomycin-C,

Na/K-ATPase

Mitomycin-C(MMC)O Streptomyces Cae-
spitosusC] 0 OO0 alkylating agent O
DNACO O 00000 OO0 00000 Ooood
DNA, RNAD 0000 OO0 ODO000 OO0
000 Ooo®. MMCO O0000 000000
0O 0000 000 oOooooog ooo oo
0O 00000000 OO 0000 ooooo
000 000 0000 00 00 000 ood
00*. 000,000 0000000 0000
000 0000 OO OO0 DOoooO oooo
000000 000 OO0®. 000 0 000
000 OO0 OO 0ODOO0O Oooo 0 ooo
000 0ooo ooo, ooo, oooog od
0O 0000 O ooo oooo oo, 0oo o
ooo, o0 oboo, 000 Oooo, oooo,
000 0o, 00o00oo, ooo, 00 00O
00 000 0O 000 OO0 Ooooo ooo
00 0DooO oooo, oooo, ooo oo,
O0ooooo, 000 OO0 ODO00O0 000 0
O0*®. 0000 000 000 MMCcO OO0

16(1048)

ooo00d0 ooobO OO obOo00oo0o oo o
o0 000 oob 00 ooo 0 MMcO O
0O O0OO0ODO0O0 OobooO Oobb oobooo o
gobO0o oboooobooo boooo.

oo ogoo

O000@—30) 2400@80)0 oooo O
0O 000 0ooooo, b00 00 booooo
Oo0O000D. 00 12000 00000 oDOoo
0,00 12000 OODOO0O0OD0 oOO god
0O 00000.0000 00 0.02%, 0.01%,
000 0.005% MMCO OO O0OO0OO. 00 O
00 00000 (pancuronium bromide)d O
o0ooo00O 000 0000 0 ooo ooboo
o000 0 2030 ODOO0O OO0 ogoog o
Diksteind0 Maurice®d 000 00 0000
0000 OO0DO 0000 0obOo ooOo oo
OO0 00000 ooopoo. ogoopooo o
000 0000 OO 0000 oooobo oo



— ooo o

O 00000000 OO0 0oogoo oo
OO0 OO0 O(Dow corning 200 Fluid, 00O
0000 OooDo0Oo, 00)o ooooo. 00o
0000 DO0O OO0 glutathione-bicarbon-
ate-Ringer(00 GBR)OOOOO 100 OO
0000 00000 OO0 0O OO oooo
GBROUDODOO OO 300 OO O oOOOO
0000 0.02%, 0.01%, OO0 0.005%
MMCO 0000 9000 D00 O MMCO O
000 00 OO0 GBROOOO OO OOOO
0000 OO ODOO0OOO. GBROODO NacCl
111.56mM, KCI 4.82mM, NaHCO; 29.20
mM, glucose 5.01mM, CaCld2H,0 1.04
mM, MgCl,d06H,O0 0.78mM, NaH,PO,
0.86mM, glutathione 0.30mM(Sigma
Chemical Co., 00)0 OOOO pH 7.40 O
000 DOD0O0OO0 2850300mOsmO OO OO
0.00 0000 000 34°C, 00000 0.1
O/min00 0000 ODO000O, 000000 O
00 0O 150200Hg0 OO0 OoO0O. o000
00 015000 00 0000 ooo oo o
0O 00000 0000 00000 oooo o
000 000 00000 ooooooo ooo
0 000000 0O00 Doooo.ooo o
00 0000 DO0O0O0O (Repeat measure
tes)d OOOOOO pOO o0.05000 OOO
000 00O oog.

0 OO0 000 0oOooooo ooo ooo
0000 O00O0oOoo oog ooo o gil
knifel O0O0OO0OO0O OOO O OOOOOO
0000000 ODOO000O 000 0ooDbo oo
000 OD0OO0OD0.0000 0.01%0 0.005%!0
MMCO 000000, 0.01% MMCOOOO
oooodo MMCO OO0 0O ooooo
MMCO OO0 0O MMCO 0000 GBROO
OO0 000000 000 ooooo.oooo
000 GBRO 100 OO0 0OO0OO 0ODOO OO
000 OO 0O ODOO0OO0O 0.01% O 0.005%
MMCO O000O, 0000 GBROOOOO O
0O 10000 0OOoo0O. 000 Oob ooo
000 0O000O OO OO ooo.o0o0 o0 O
15000 00000 OO0 0000 pogoo.

:0bo0ooo oo MMmco od —

100 00 00 O 2.6x 10* MO carboxyflu-
orescein(C 0 CH)OO 0300 OOOOO O
0oo0. 00 300 00O 0O oogd oo
3000 000 00000 ODDOO 0O ooo
00 000 0000 0000 ooo goo.
OO0 000 0000 00 000 ooooo o
000 0000 OO0 O00ODO 00 oo ooo
0000 0000 000 OoDo0oo oo ogd
0000 000 OO0 OO0 000 oooo
000 00000. 00000 0oooo ooo
0000doo oobO 0 BSS2000 OO O
00 00 480000 4°CO0 0O0ODOO OOO
OO0 freedyel 00 000 OO 0OODOOO
CFOOoOMs)JO0O ODOoooo. Do oooo
Oo0OMp)D D000 ocogdMs)d Fluo-
rometer(RF-5301PC, Spectrofluoropho-
tometer, Shimadzu Co., Kyoto, Japan)O
0000 DODO0O0OO0O0 oooooo ooo
(Pac)D OO0 OO OOOO™>.

Pac = Kc.cax Rcax g

Kc.ca = {In(MpO Ms) - InMs}/t

Ms=00000 dye OOO

Mp =0000 dye 0DODO

Kc.ca = cornea-aqueous transfer coeffi-

cient(rabbit value=1.07)

Rca = steady-state distribution ratio(0.94)

g = the average of the three final stromal
thickness

t = the time after applying CF

000 000 O0O00 student t-testd 0O
00000 pOd 0.05000 OO0 ODOO O
o0 ooo.

0 g

00 0000 00000 00 MMCO 000
0 0000 0000 0000 00 000 00
00 0000 0000 000 0000, 00
0.02% MMC 000000 0000 -29.22+
4.30ym/hr0 0000 6.25+ 0.15 pn/hrd O
0 000000 (Fig. 1), 0.01% MMC 00O
000 0000 -17.14+ 3.78um/hr0 0000

(1049)17



— oooooog -

§in| - asioes L e
g w o Frcueyi e i P —
= 6 a2z imt | T

30 peans A L. .
Sa|em  TEed een

4l g 1 2 3 4

Howrs

Figure 1. Rabbit corneal swelling rate following
perfusion with 0.02% mitomycin-C
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Figure 3. Rabbit corneal swelling rate following
perfusion with of 0.005% mitomycin-C
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Figure 2. Rabbit corneal swelling rate following
perfusion with 0.01% mitomycin-C
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Figure 4. Rabbit corneal endothelial permeability
following perfusion with 0.005% mitomycin-C
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Figure 5. Rabbit corneal endothelial permeability
following perfusion with 0.01% mitomycin-C
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Figure 6. Rabbit corneal endothelial permeability

following perfusion with 0.01% mitomycin-C,
then GBR
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