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Establishment of sustained drug delivery system to inhibit scaring and synechia
after glaucoma surgery

Kojima, Shota
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Glaucoma surgery models were made in six beagles. A maitomycin C (MMC)-loaded
gelatin hydrogel (GH) was implanted under the conjunctiva of one eye (GH-MMC group) and 0.04% MMC-soaked
sponges were placed under the conjunctiva of the other eye (MMC group) for 5 minutes.

In both groups, I0P reduction and bleb formation were maintained in a similar manner for 4 weeks
Bostoperative. No significant difference in the ratio of conjunctival area to scleral area was found
etween the two groups. Collagen density and the numbers of fibroblasts and vessels were significantly
lower in the MMC-treated group than in the GH- MMC treated group. No significant difference in
PCNA-positive cells was found between the two groups.

Implantation of MMC-loaded GH ameliorated toxicity to conjunctiva compared with the 5-minute placement of
MMC, whereas its effect on IOP reduction and bleb formation was similar. These results suggest that using
GH for the application of MMC is a safer method.



¥ X Cc—19. F—19,
1. BFZEBIAA 4 FI D =
FENBE OJREITIRIE TR R L IRNTH
0. AR RIRE TRETFH C o DR )
FROFIZE IR 2Tk S8 508, RRZER A2
ZHEU D, ZOEKNELTT /) UIEERICE
B AMETRIEIC X 0 RS T oML &2 4
CARBEENRE 2 HAIVTUW D, 38 2 2654
JaBEIHIR TH D~ A h~A > C (MMC)
e EOMFEHIC X0 RRNE R AE TR =L
TWAA, MR R, JEiEE 5O
AR, TEPEIRN R O X 5 7ellitE 9 2 HE
Wm@ﬁ@%ﬁﬁ%&ﬁw\ibié&ﬁﬁ
IERAR TN E O FIENRRD TV D,
ﬁiE%@ TP CHE RIS S BRE Shvo
OHDHETF oA RaZFn (BLF GH) X3
WMoHmKxy V7 E LTRSS TWS, %
72 %~ — B I NEE AR 0 4 WERL IZ FETE L.
W ER, IFERER, = O IAERIE DO EFE % 7
MY %, TTICHAIT G R, F~—PE
H(CD) EE GH % fok PN BRI TR R L A R T

WCHRAT D Z Eick v, 488, AEICRH
m CHRJEN TR L, A5 FASR O MR L 23

I BT ERL, SHITIE GH Hjh
&CILawmwm%3ﬁH%m&L(ﬂm
FIAE GH ALY RHIMOIRE TRAEH &
FHEALPIHIMER 23 ©, 2 OFRE T IR
Ja%k DI & HEFEAM A SE R 2> S HE i A i 4
H ~ o % 47 © f§ I T & 5 PCNA
(Proliferation cell nuclear antigen:t%
A HTR) Ye M DD 2342 T b &
ERRENTZ, INBHIZEDY GH »omixE
e CI &0 B OREECREE S VEH %2 &
F9Z EARE T,

2. WMHEOHM

b RRAHE E T R B SR R 2 S D FEA
O, GHIZHH L, A XFEWNEFITET L& H
VWNT GH IZIRa3E L 7 JE A 0D i RS I 5
ZhH & T, GH 2RI L7z 38AI R iy A7 &
%%%#é:&%ﬁ%kféoéﬁm\£%
WCHRR TR &N TV D MMC %, PRSI T
WREE & RIRE CTGHICIRBSEThLHmAR L,
ZOMRE TS, MEEFHMEIER, B X
ONFE AR 23 D 1EH 2. H O MMC fiTH
WRiE & T 0 2 & & LT,

3. WFgED ik
(1) MMC A% GH
GH % 0.04%MMC #RiKIZ 4CT—HriRiE S &
(MMC @14 GH) HPLC (2T GH H1o> MMC &%
HIE LT,
(2) FENBEFANET AVERK,
EHFREET O E— 7 VR (n=6) O £ PR3
FEME A emm BBE L s & 1k 1fn U 72412 1x4mm
C A I 0 C IR 2 BH 2R L CJR AR BB
MEATUVY 10-0 FA v A TREERE S L Tk
WEEFIFET V& Uiz, MEYIBERTIC, AR
UOITIET ST 0. 04%MIC 2RI T IIC &
LTH50MBELTHLERELARAEK
TYEH U 72 BE 2 MMC HAEE 5 IFkE A BTl MMC
& GH Z A I E L7 fE 4 GH-MM Bf &

Z—19 (Gm

)

L. MRz Bl e L7z,

(3) MRE. @A =7
firar, 2 EE%, 4 EHRICIRE, Bk
AaT z2FH LT,

(4) FAREFRIBE

fir 4 W OIRE, B A =7 2 5HAl%
A Xz EHR L TOLIRERFHZB 27> T
IEEROME A =7 Z5H L, 8RR 21T
o TZERAL 2 ISR 2 9D 0 tH L CHLRR
AIRRET 21T > 72,

4. WFFEARR

(1) MMC A& GH Hh o> MMC J& =

5x5x 1.5mm @ GHH{Z0.012 mg @ MMC
WEENDZ EDRTholz, T b, GHH
D MMC JEEE 1349 0.32 mg/m EEFE I,
(2) MMC ‘&% GH DRRIEIZ 3 KT 354
MMC 435 GH R & . MMC BUMAR & fif1% 2 1. 4
W EABICIRED TR UM IR A & 221X
o Tz,

= N N
o O N

-
N B
L
2
(2]

Intraocular Pressure (mmHg)
—
o

-
o

oo
%

Time after surgery (weeks)

Ficure 1. Intraocular pressure changes in the eyes treated with GH-
MMC (®) or a 5-minute placement of MMC alone (O). Data are shown
as the mean * SE for six dogs. *P < 0.05; *~P < 0.01 versus initial
values (paired ftest). n.s.: P > 0.05 (paired ftest). No significant
difference was found between the eyes (P = 0.94, repeated-measures

ANOVA).
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Fiure 2. Representative photomicrographs of the sections obtained
from eyes treated with GH-MMC (A) and MMC alone (B) at 4 weeks
postoperative and stained with azan stain. The conjunctiva and the
sclera are surrounded by red and blue lines, respectively. Scale bars: 1
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GH-MMC MMC Alone P

Ratio of the conjunctival area

to the scleral area 1.7 208 1.8 £ 0.6 0.90
Collagen density, % 799 * 54 549 * 148 0.011
Density of fibroblasts, per

mm? 1333 £ 541 533 * 326 0.005
Density of vessels, per mm? 19.0 = 6.2 8.0 9.0 0016

Density of PCNA-positive cells,

per mm? 132 * 182 142 * 173 092

Data are shown as the mean * SD for six dogs. fvatwes were
obtained by use of the paired ftest.
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Ficure 3. Representative photomicrographs of the conjunctiva
obtained from the eyes treated with GH-MMC (A) and MMC alone
(B) at 4 weeks postoperative and stained with azan stain. The area in
green identified by use of the color extraction method illustrates
collagen in the conjunctiva in the eyes treated with GH-MMC (C) and
that in the eyes treated with MMC alone (D). Scale bars: 500 pm.
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FIGURE 4. Representative immunohistochemical staining of section for
vimentin in the eyes treated with GH-MMC (A) and those treated with
MMC alone (B). Scale bars: 50 pm.
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FiGure 5. Representative photomicrographs of vessel distribution in
sections obtained from the eyes treated with GH-MMC (A) and those
treated with MMC alone (B). Scale bars: 100 pm.
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