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The Effects of Single Mitomycin C Application on the Expression of
Matrix Metalloproteinase in the Sclera and
Aqueous of Albino Rabbits
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Abstract

Background : Topically applied mitomycin C,
which is used to prevent scar formation after filter-
ing surgery for glaucoma, is known to cause reduc-
tion in scleral cells and abnormal remodelling of
scleral extracellular matrices. I examined in this
study the effects of mitomycin C on the expression
of matrix metalloproteinase in the sclera and aque-
ous humor.

Method : Mytomycin C was applied for 5 minutes
to the bared sclera of 14 albino rabbit eyes. The
sclera was organ cultured after 1 week, 2 weeks,
and 1 month. The culture medium was subjected to
zymography to quantitate the gelatinase activity. In
situ zymography was performed on the sclera ob-

tained 1 month after mitomycin C application. The
aqueous was also subjected to zymography.

Findings : The scleral tissue and its cultured me-
dia showed enhanced gelatinase activity. The aque-
ous showed no changes in gelatinase activity.

Conclusion : Increased activity in matrix metallo-
proteinase may be involved in the abnormal remod-
elling of scleral extracellular matrices after applica-
tion of mitomycin C. (J Jpn Ophthalmol Soc 103 :
186—192, 1999)

Key words: Mitomycin C, Matrix metalloproteinase,
Albino rabbit, Zymography, In situ Zy-
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A,B A% 5. Gelatinase A & MMP-2 £ 7213 72 kD gela-
tinase & I (¥ 11, gelatinase B (& MMP-9 £ 7z (X 92 kD
gelatinase & IR TV A,

<4 b= A ¥y CIMMOMIHESR, BOKR BRIl # 7
FERAIE HECIRBF s CE S hCc & 72 LA L, 3K
J"G)irli'ffﬁ‘ MMC AR & 2 B, Ak, 4L &

APFED KA (TS ST & 72,1986 4, Chen 5 ¢

» ffﬁl*] [ 908 8 T4 I L2 MMC @ 1 % 5% $ids L T RA
4< iy 1 [\ G- T ORI B L 12 X B FLI 2 TR B

FEATK A BRI NMMER SN TE TV A, 3612, KK
H?)I”“ SeE L 7zl e EOEH L AHED v 2
L b, BRI B FRIEO 1 52 E R LTS, L
L&A, MMCI 52 L - ThH Ao IEEHELD
W, £ 72, MMC O RALEE~ D in vivo, in vitro ~®
BEIZ2>WTIXT /) B "ji I 4 A M, & 0 M e ek
AR 3G -y 0RSY e Gt F ) v 72 R
OWLHEOHELDH .

VA, MilaAt = R ) v 2 A DS LB MMP A5k
ELhkHlE R LTVwAI EXFHLMIIERE
2N G AIZZOMICER L, MMC @ 1 455 ﬂl]
fast= kY v 2 A5 2 HEBIZOWT, K, i IJ
B D MMPOIFPEDZAL 2 R B L 220 THeE 3

I % B )7 &

1. WR E MMC O 5%, B8O FR, NIEE

FBEE L LT ARE 3~4kg O K E 14 PC 28 [}
RV ABRICEEBFF 7T (R F v —
V) @ R RR B, o b RS 5SS & I8l L, ol
M7 % i L 72, MMC (0.4 mg/ml) % Hedrih £ 872 AR
¥ ¥V (2X5X7 mm) % 5 57 W e S H 7s F Ok,
100 ml AP AEIEAKTHG LY. A ETOIERIE, 20G
FHOODWIENGEPOKIEEZTRVEAIIILEDSL 3
~4 43 TR L 2z AR 1 MMC @48 9 (248
BEARKE R, B O 2 17 5 72,1, 2 HIAL | A H &1
RYMVEZ—=LF M)A (RYT Y=L DAE
HECRBEMIZER L, Wl % Szl L7z,

FIENH K Z 0.1 ml @"Dﬁ\‘lli L, ik, b
T—70T TEAFE L7z, T 72,9 Ve Ty b1 i oo s s %
FRHLL, 'J’fﬁ}i"f'iiJ‘f’i'l'ﬁJ‘fa%'fj'ﬁ Z24# L, 1 Kix OCT com-
pound (Tissue Tek fL)IZ WM L, H 9 1 K 12 # 3X3.5
mm ®KEZIZRY I XL, 500 pl DL 5L X

IEHEA — 7 VR (Nissui #1) H T 37C, 5% CO. D 5
fF VTR AE & 48 WFIAT o 72 B 48 4% | 1%, il iy
O PE L, B EiE oL T—20C TRAEL
72,6 PEONRERIE 10% F V=Y % v T — Wiz [
i L 7o, Tk S0 oA BRI LS5 7 4 Wil
L72.5um QL OHMBYR 2ERLTATFHR Y ¥
A Y2 (HE) Befn % LT, B A, Wik < Blgt
LEEHREL 7.

2. Zymography “

W BEACL5ul % A H i L, sodium dodecy! sulfate poly-
acrylamide gel electrophoresis & 0.15% £ % F » A D
PV TAC, 80V, 128 MiT o 7. Z D&, 7 v & 2.5%
Triton-X HC 1 FfHliE& L, 50 mM Tris-HCL(pH 7.6),
10 mMCaClL. @ BB #H 12 AN 37C, 12 KR Bwvw e 7

= U—TYYT T N—CRELL B S
NNy FORBERIGICLE2DTHH 2 L 2MHild 5
2O, —HROF VIS HEPIZF L - PAITH S 10
mM EDTA, 10 mM EGTA. 10 mM 1. 10 - phenanthro-
line #iRINL TRERISASHE I N D E ) ha LD
il :ﬁ-,i LD & E R AR 20 pl B FARICIT WV, N P3SNV
f##T > 7 b NIH image 2 L TV FOR%kE £
FLZ AT L, sl e i o Tk L 7z,

3. In situ zymography

Gelatinase {§TEZ MBI T O L CTRIINT 5 2 £ il A&
72", Fluorescein Labeling kit (Pharmacia) % JI] \», gela-
tin-fluoresceinZ{E# L 7=, —}, 50mM Tris, 0. 05% Brij,
0.01 M CaCl: A Y 1% 7 #70 — A (BRL 4k, i £7) i ik
Z{EBL L 72, 2 @ 1 mg/ml gelatin-fluorescein & 1% 7
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1. BIEK®D zymography

Al 55 7K @ gelatin zymography % [X] 1 (27~ L 72,115,
60,57 kD IZZFNEFh/N > FABE I NS A5, MMC B &
AEBEOMIZETA R o F72, MMC 5% 1,2
H,1DPHOTRTIZBWTHET L3 FIZZLIZA
Lol F, ¥ V—MRIZEML2 VIZIE DR S
Ny FbBBTE Lo

2. WM zymography

o L 2 B B A8 O ST @ gelatinase W1PE % X 2 127
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Wikl H

2 MEBEHBEEERD gelatin zymography.
MMC (+) iZ ¥ 5 8, MMC(—) 2 0 B & % 7~ 9. 91, 87,
81,60,57kD I2/8 > FH & 6 x5O At gelatmase
DIEEDTCHE L TV, T, BG5BT 1,281
WTS5LKkDIZH /3> FAimabhr:.

HIR&RE 103% 3%

LA ik lL2E12HOTXTIZBVWT,MMC &
XL 412 91,87,81,60,57 kD @ -2/ B ®E
WiH T & 72.91, 87 kD #* pro-gelatinase B T# ©, 81 kD
@ 57+ & A% mature - gelatinase B {2 #1253 5. MMC 4L
FFE-CIE & 2212 2 @ pro-gelatinase B 8 & UF mature-
gelatinase B @i /7 & b {1,238, 1 A H 3 <XTlZBw
THEEICHRTHCEHAZR L. 60D @238 Fid
pro-gelatinase A (24124 L,57 kD @ 73 ¥ F & mature-
gelatinase A {ZHIH4T 5. MMC #5832 ~1»HT
XFHRBE L2 S BLAYE 12 57 kD @ mature- gelatinase A
ML TV (3. T/, MMC 5B Tlamit1,2
BIZBWTS5LKD O3y FHHBL Twi.

3. BB Din situ zymography & #EO HE £&FTR

[X] 4 |25l LA O gelatinase & E % in situ zymogra-
phy T L 72, Gelatinase @i PE XML v T8 bf
KOBETRINDLD, Witk 1 »HOBBEMKETIZO
A FEOBEDE S I MMC RLBEEE G A BB IC It
RTE { A B, gelatinase DIGHENTLHE L TV BH I L
AR SN, {5 (Z5lED HE etapr AR L 7=,

1)pro-gelatinase B~gelatinase B(81~91kD) 2)pro-gelatinase A(60kD)

) ; )

EE 1w 2W ™
MMCE$

(&)
3)gelatinase A(57kD)

MMCE#

3 WEREMHEBIEEROD gelatin zymography O /\
> K OFEERIBEART.
MMC %5 0R @23 > FOWEf %t IRROfTH - 72
LODOFH L EERFE(IWn=32Wn=3,1Mn=
3).
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4 Tﬁ?& 1 B O in situ zymography.

A MMC £ 5-8F 4 1 7fl H o5l 1
WA ERT (KA).BIZH~ A T i gelatin 4

A

MMC c;r’ VEVABEIZ L ) DNA &% HE$ 2
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MMC @it 2 i J'Ji‘?-', A e e A R LT ’JFF"T'

e i e T W F RS RN TR T oF (-3 o W

Yo 2O MMC 3, BT I A2 THRAR A
Ptk o P30 Hi T l‘iIJ'-'C‘JIJb'b?i‘Lf‘ﬁ‘ BRK

o] TG’}H #% 1 % H oufilis, S0 % o B 13 gelatin A5 S
TR O THEA A S5, /Y —12 0.4 mm

TETBY, ZNIC L 0 EERORHELAE I S, i
OIRET > o —VidREMICm ELTE 2D L =

in-i'CCU)ﬂ 1 a5z X & sl #E o 'f‘ &1
FEZHE SN TR WA, SIRIC X 2R IKE ﬂ\f %o

MMC 2 & % 5P, BUE R o B AR IR 5 €
WBZELDH Y, MMC OMRIEMEBEICE 2 5 B8, & 50
EZTOWEOMBITERELEZ 515,

MMC ZE B THBE T 12 0.2 mg/ml, 1 a4 5 # @

P AR C 0. 2~0.45 BT Y, 77,0.4 mg/ml
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5 BEOATIFEFIUL - IFYURERFEMBERR.
NL © tHHEEOM R 1 A2 H, 1 W MMC $5- 864014 138, 2 W : MMC #5840 2 2 8, 4 W : MMC $25- Bl 2
1A H, MMC 45 536 Tl oI o<, 4512 1 A A #2 (R D) C ol BRGE2F J i o0 IBE 2%, 1B R R o L7 od L
ML) AR BNT 25—(2 0.2 mm. KENE T A A JEERT.

% AR Y UCHGBREER U 23AE, 4 0. 30 K
BTHsEMEYSIRATVS. L2L,MMC ® 1 Al#Y
AU O MAEF ML G- 2 2 I RMICD-TE
D, x5 3 HBICENLHEOBLERLIZET S
Y b d B MMC 0 5528 (& v B A6 25 0 e o 186 7 41
HED Y TH L, 35— YREEEORD T REY OfLh
7 EHINAAL = R ) o 2 ASDREL KA 2T
Wwh,

Lllfiias =~ v 2 AOMRICEE R EE S T
\» % gelatinase DFEBLIZD T, MMC LB % 0 5RIEE, 1
FEAIZ W TG L7z JiE KT, 2R 5 OFHEIZIRE
Bid o 7o, — 05, MO S E R BV TR T
@, 4812 1 A H @ 91~81 kD @ gelatinase B, 60, 57 kD
@ gelatinase A OIGYEICTUEDR AR SNz, £72,51 kD 12
Loy FAA LT, 2 D23y Fid proMMP-1 (procol-

lagenase) & proMMP-3 (prostromelysin) ® 1A, b
LLEMAORMTH D L Bbh s, Gelatin 40 iR 16
DICHELE, S 512 in situ zymography T i AL E) H
FTLMAT A ENTELSHR LM~
)y 2 AGMEEREORIAOTER, ThETHE S
TEEEOIEELDFEHD -2 TH L EELRH L D
DLEZ BN

MMP 34ROk 4 ZHlEETER S, i shTw
B.OEHH LWV R IRE BT 2 Mt~ ~) v &
ADEEBEOBBICBWTMMP IZ EE 4 & %
o TWwab.MMP (2 pro-enzyme & L T4k L #Hi 4t
I EN, ZOM%, Ha hRTFFF—FBIZL s h
TIHMRIC B S h 5. Z OO ESRAFE L,
EHALBRIE Y A T4 Y AL v F AAZ XA EIFENT
V%" Gelatinase @ pro-enzyme O F AT 5 B
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¥, by RAyasarT—+EE TIMP i,
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