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The Effects of Anti-Cataract Drugs on
Free Radicals Formation in Lenses

Hisako Fujiwara, Nobuko Tanaka and Takashi Suzuki
Department of Ophthalmology, Kawasaki Hospital, Kawasaki Medical School

Abstract
Numerous factors are related to the development of cataract. In particular the effects of free
radicals as triggers for the formation of cataracts have recently attracted attention. The oxygen
radicals (0 ;7) produced by the hypoxanthine-xanthine oxidase system and the hydroxyl radicals (HO-)
producted by Fenton reaction were measured using electron spin resonance (ESR) methods. In the
present study, we investigated the effects of componds used as anti-cataract drugs and evaluated their
inhibitory effects on radical formation. Pirenoxine and ascorbic acid both caused potent suppression

of the radicals. (Acta Soc Ophthalmol Jpn 95 : 1071—1076, 1991)

Key words: Anti-cataract drugs, Free radicals, Electron spin resonance (ESR)

I & FEEBREIBICL LSVt LR E 2, BA

AuvbhTuvs AREEREERORERSEESF T

HABEOREZLT L —TW TRl BcDb 0 LR <5 2 — 2 —DB(E & b2, FOEEEER

BHFohD, BRIICS - &b B ALREEAM BEDAH D LT55ORHEEREBICL &S TR
HAEE ST KEEEB OB E RS CHEREhTWB3L0THABY,

B3R Tuiew, Lo THAEOEHBEE L+ HFE, ARNEOREIC 7 ) —F2h itk Bk

ull]

ARIFER S 0 700 BLHHRILTF 2 — 1 —80 JIEERAENW B SRR BE AT

CFRR 34 1 B118 %A, PR 343 A 2 AHETSH)

Reprint requests to: Hisako Fujiwara, M.D. Department of Ophthalmology, Kawasaki Hospital, Kawasaki
Medical School.

2-1-80 Nakasange, Okayama 700, Japan

(Received January 11,1991 and accepted in revised form March 2, 1991)



1072

WEEEENESELTWAETEE2MRDE, FED
B7I1—3TAAD—2THBA—N—FFF
(O ) PEHEEMICBRETAA - —FF I FTA AL
£ —+ (SOD) HEMEOMT & & HIiEEIMET T
B EEWmELLY,

F o CHBIERERMCHER 2 ATV 5 AAEHEED
5 LB LIERA A ERINCET 5 L# 2 bh b A
DNTT I —FTHALADRY Dy —(EHIC X 5FH
YRLIOTHRET S,

I RBHE
1. FEEEH

1) ascorbic acid
2) glutathione (GSH)
3) Pirenoxine (# % ) v®F3)
1-Hydroxy-5H-pyrido [3,2-al phenoxazine-3-
carboxylic acid

Ce Hy N, O, HO+ O0OH

LI
(¢]

43f-# 308.24

4) Tiopronin (F# 7®&X)

03

mn*

% X100 @)

ARE£E 5% 115

N-(2-mercaptopropionyl)-glycine
C:H,NO;S

CH;— (13H —CONH—CH,—COOH
SH

S F#163.9

5) Hachimiziougan (/\BRHEZEAL)

MBI LS. 2g #100ml &K AR, 50CT
1Rt L b o R E L THRRNL TRV,

2. A—A—FFL FHEFRAOREY

EH oo SODEEHABEIR L, eAxyvF v
—x 4 v 7 v E{LE#E R (hypoxanthine-xanthine
oxydase system) X D EAIhBA —~—FF> FE
5.5-dimethl-1-pyroline-N-oxide (DMDO) iz X b fifE
L8515 DMPO-OOH » 7 + LEORAIC L 5
MR A R b1z, BITE O 72 O FUGT EBERRE & K
hiz2mM k& # %% v F »50x], 5.5mM diethylenetri-
amine-pentacetic acid (DETAPAC) 351, &« D
FEDFEIS0.], DMPO 10g], 0.272unit/ml, ¥+
v F s —55ul (GH200ul) ZIEXRESL, 245%
BT A ¢ v 4kigEk (ESR : electron spin resonance)
= X b #ll5E L7z, ESR Model ES-FE,XGS(HA®E 1)
AL,

M1 eRdxyvrr—F4vF v BILEERIVEEERSA—A—FF D

ESR A~<Z7 b o,
Spectrometer settings :

Temp ; room temp, Power ; 8mW, Field ; 339.5mT/G+5mT.”G, Sweep time ; 2
min, Modulation ; 9.9409 G Hz, Receiver gain; 4X100, Time constant; 0.1 s
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Spectrometer settings:
Temp ; room temp, Power ; 8mW, Field ; 331.7TmT/G+5mT/G, Sweep time ; | min,

Modulation ; 9.047 G Hz, Receiver gain; 1.6>x100, Time constant; 0.1 s
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Ascorbic Acid 2.4 x10°M
GSH 1.6 x10*M
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Drug 509 inhibition drug concentration
Ascorbic Acid 2x10-°M
GSH 5.3x10*M
Pirenoxine 3x10-5M
Tiopronin 3x10~*M
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*dilution rate
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