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Abstract

The localization of glutathione-S-transferase (GST) activity was investigated in 15 cataractous
lenses obtained by intracapsular extraction of senile cataract. Additionally, 8 clear lenses, obtained
from donor eyes in cases of corneal transplantation or of traumatic lens luxation, were used as
controls. The lenses were divided into the central and peripheral portions with a trephine. The activity
of GST was quantitated in each portion according to the method described by Habig. GST activity in
clear lenses was significantly higher in the peripheral portion than in the central portion and in the
former it was significantly higher in clear lenses than in cataractous ones. The ratio of GST activity
between central and peripheral portions (C/P) was significantly higher in cataractous lenses than in
clear ones. These findings suggested that the scavenging system of the human clear lens is more active

BURIFERSE 317 HIIH<¥HI4—5—3—304 BIR FE4

(ERL 2 4F 4 B10BfF, FAE 2 4F108 238 3T H)

Reprint requests to: Yasuo Sekine, M.D. QOusecho, Hitachi City, Ibaraki Prefecture.
(Received April 10, 1990 and accepted in revised form October 23, 1990)



592

HR&EE %% 6%

in the equatorial portion than in the central portion. Nevertheless the activity of GST in human
cataractous lenses decreased more significantly in the peripheral portion than in the central portion.
These findings indicated that the human cataract usually develop from equatorial portion of lens.

(Acta Soc Ophthalmol Jpn 95 : 591—594, 1991)

Key words: Human cataractous lens, Glutathione-S-transferase, Glutathione, Radical scavenging

system

I % &

AKEEC TS RS 3E, alE
FRAMFOMRLTHOBEEELRELL-T 05,
L IBTR L2 74 v RRETEE T HKAE
ik, BYHEERE O initiator & L C glutathione-S-
transferase (EC 2.5.1.18] (LAF GST & B&3) 2iFH
L, foBEgcxd 5iEHERAMoBECELTE
W EAEEhTWAY, X, —RICHAKR TR
GSTHEEEMETFLT WA EEbh T\ 523,

# L T GST @ isozyme ® — #f} % selenium in-
dependent glutathione peroxidase &b #F-> T\ 5
EEXRTEDY, EEBFEOMRKIC S HEALHEILHE
LT\ Bicshic GST X PIRER A HREE & LT
BRBUOCTVWABRTLH D, ZolbiLE o
EMimEhTEaTWLaYY,

EAHT, EAMAHEORLEFRLE LTEHOH
AR LT bhCEes, BRESamodkefny,
YxFaF-nRATIABTHSID, RREOHK
WEEZ2D LT, KOHELERCANLLELDS.
Bir AEREERO —o & LTEMNR, RUSTESN
BOPEIEHEBRRORELEAR, EBHRTERVLE
hT &k, FoTCABRCEVWTIRE P RKEER LS
B A RaaTNT O A A R R GRS P e | B
THAEREFHEFO—>TH5 GST 20T
HERRIEL, EAEPEKRE S BRKREE DL
B et A L,

I SHRGE

e e LT, EBIhiBREZEHFL T3
B b8 E CORE TREL LA LicEBAaA
BEA G150 &, BEASRE, ROREBRERI DHES
Ni-HHARESFIE B, ZhbDKBERTTR
Bz, MREEYRIBREFEHEC-20CRFSL
Teb DR MHHL.

FHiEL LT, Kikad 77 AlicE X BE LEE6

mm OV F v —F4T, BT TERICE-> TREAE
WL LADL, Rl1orTI5EMeEYTD
FENLHE, T X O TOKLMEELR ) CHBL,
SELSEL T, KéhfEERHOEEBLRo =207
vy 7 kLT, FEILALKMEEZ0mM, pH 7.80
phosphate buffer 2ml ¢ homogenize L 7= ® H
4C12,000rpm i T304 ME L L, £ 0 EEE Kb
RO EFF v RMOBS TFRITHE R 2
centricon ® (Amicon #2t8) ZHWT, 2fECEMEL
fo & D& Ffo, GST E#EHIE 1 Habig 570 Hkic
#% b, 1-chloro-2,4-dinitrobenzen % #8 & L T GST
DIEHAEA2RE L1z, FEHE#RIT Bradford &iCHE -
7o, EHEZEMES mg Hic h OBRIE (340nm)
OF X EREEA (mU) TFEb LI,

I & %

FAEEFEEKSRE1H, BUEBEKGE S flod
LI Ao GST FEL2HE L e ReE 1 TxR
. BEHASED GST FHirFLIRC) T, 8.54+
4.03 (mU/mg protein) TH b, FLI (P) T,
19.73+6.57 (mU/mg protein) T&H -z,

*# hF #1L & homogenize

R1 <KéfEoFTbikzE>, KEz vz v
THBHE L E, Kitfhkod F e EA g hic
Widic, A7 TCaAT AR L7 vOHBK
Yo ThbITbHT L5,



ER 346 A10H

#£1 GST 184z (U) . 1lmM-CDNB, 1mM-GSH @
LT, BCEBWT, 1 5MEE1leM o CDNB-

GST ofa& ki Fh HIBER
EERK AR
8B GST i&#: ML GST &M
Fi BEEMAE HOBR ) P) c/P
53 L] R 13.80 24.30 0.570
72 L] e 6.01 17.60 0.341
R L AR 14.60 20.73 0.678
ARER gL} HWE 6.42 16.84 0.381
20 b #8A 11.97 31.70 0.378
8 L) e 5.06 10.03 0.491
56 L] L] 6.22 21.97 0.283
B L) L) 4.70 14.69 0.320
PH@ELSD  8.54+4.03 19.73%6.57 0.430+0.137*
BPMASE (c) (P) c/pP
76 wET, AH H=He 7.25 7.41 0.979
43 #NT L) 9.63 19.07 0.505
82 HEM e 1.95 3.9 0.497
57 #WTF, AH "HE= 24.20 24.18 1.000
78 ®NT, AW & 3.63 1.26 0.500
69 HWT, HW & 9.50 14.83 0.641
78 #ET, HH Re 6.31 9.72 0.650
73 HiRE, EM WB 20.69 13.01 1.590
70 #WTF, AR REe 4.57 9.56 0.478
80 #WT, AW Wa® 3.42 6.75 0.507
78 #WT, EH KRB 6.55 9.92 0.660
80 #KT, HM ®4R 8.02 6.14 1.306
69 #WTF, AR &Y 3.18 11.88 0.268
60 HET, AN WS 21.33 12.89 1.650
2 #WTF, AN Ke 4.41 9.96 0.443
PHEESD  11.17£9.90 11.09+5.23 0.778+0.431""

F oo BT 5 GST iEtE o &R (C/
P) 1%0.430+0.137TH - 7o,

tHEICL D, BHKBETEC/PIZ1 X D/DE
EWOREREAE LR, (p<0.005)*FEHKGHETEE
W DIE 5 b X b GST M E - & & AV
L=,

X, EAMHABREKGSED GST iFiEtdoi )
TiE, 11.17£9.90 (mU/mg protein) T2 b, FEAB
(P) ©11.09+5.23 (mU/mg protein) TH -7, *
LCAiBo A3 % GST B0 R (C/P)
1X0.778+0.431CH - 7z,

Z LTHEE, F.LH GST EtE o BlE GST fEitic
%35 HEC/PHIENERDE S 2FBCEV- L
5Z EPVHBALT: (p<0.05)**,

2% h, EAHEAAREKGETE, POTLILVLE
RO GST FEUAPMETF LT A EENROhSE Z &
RS SY/IS

GSTo ke + K&ikic 3135 F7E « BIRM 593

IV #

GST RBETFHREDE IV 2 F 4+ Vv RETHE
EIckh, AAaTy—ARELT, K icEl
TAHEE D initiator & LTEI<ERETH D, AHER
EXFEL TV HEREO—2THS,. X, ZhET,
BHHEEKSE & BRKREOI TR \T, ARNER
LT oEER 2 FoBROEE 2 HIE L ek
F HARBRCHETAELATVWA LW RER
GST oAl b3, loBRICOIWThThhTEik,

Lz AT, KEERIH TR GST oakbT, 72
IV, FA K49, superoxide dismutase
(SOD)icds\Th, ALAMOIE I BFRLEL Y bIE
HAREZ EAMEIATWS, Lnd, BEUBAS
ERITFICL b =2 AF b LT hTw 5,
FO—FHT, KibEOFLIHITTENRIEO¥ =%
AF—RHIhTEY, FLb Vb7 vicED
photosensitizer & B &H S T 5 KHET
BOTHEEBESRE LBV LB CEB S h
5, FlIzrhboiFdmEamiEigE Ry, LM
MODNA%ZHEELLILHEVOTREELLR
B, {E-T, HEMFEZED radical B, =Far¥—
R EONEERTER LTRSS E, HEDIThKE
R OB R G RICRZ bR A, TLT
R EAEEPIRE K S EO R LI O 5 BT L b
EEEHEOETHEETH A6, TOBERMED
ETFEX LN E K E BT TRV EH
BIhs,

L L oiic R LADR TR, MEE s
< radical scavenging system, & U B8R Y %
BicH - T B KBEEATROE S 2, BARERCE
WTHREERESEOETHAELV LWL IERENE L
7o, Tiobh bR EoMIEE Y Z TR TV KE
fEhLEB L b KAEEALT R 5 25, GST S oK
TAEEA - T,

% O F R K SR B o B v o MR R s
ELbOBERELEOET AV LER
5, 2%h, KEHRALIHCRMRES SRV D
g st vidulhk LickdfkoEH koM
KipwE L ST EERUERSREL, ThAFNED
REFHELTWA LS ZERRBLTVE, FL
T, X, t=Fr¥-—@gRcL b, KibFo
FPUFr 7 ERFIVv=VERL, ZVARE) VS
FOLEBREXRTPLEATVE, X, =D



594

BGOSR TRBEKOANEEENS
WZEbuvbh Tk, X, SEOERTLHAEA
HNEDOH.LER GST FHEMEMETLTWA E WS Z &
BRbBRTWiw, o THICL h FET 5 radical
BoMBISOD 2 E0MELZHEVNETICZ ) A
2 ) v atoss, TNEESEIVEELRESFCL-T
fToTWaHAlEEELE Y, L EoERik, EAEAA
BOWENMZELTEALBHOHERVE - SHE L
BOLADLRTAS EFHCHMER IS,
2% b, EAMEHEOFEE KV TRIK&ERLH
IT% < E 5 T B KGR BB MR O PR ERE O B
DIE5H, TORECHBEboTEd, ThiKe
FEAMORE, ¥IUAREBREOHHERO—
TH5HGSTHESOETLWOIHTLREATL 50T
e EHERIE e,

413 GST DREM LTS L HABERIE & OEF
BBV TRFETACLLEETHA LEbA
5.

ARLIFEPEBABRBFESEEICE T, BERIAOE
L7,

x

1) Awashi YC, Saneto RP, Srivastava SK:
Purification and properties of bovine lens
glutathione-S-transferase. Exp Eye Res 30: 29
—39, 1980.

2) Rao GN, Sadasivudu B, Cotlier E: Studies on
glutathione-S-transferase, glutathione perox-
idase and glutathione reductase in human nor-
mal and cataractous lenses. Ophthalmic Res 15 :
173—179, 1983.

3) Rathbun WB, Bovis MG, Holleschau AM :
Glutathione peroxidase, glutathione reductase

and glutathione-S-transferase activities in the
rhesus monkey lens as a function of age. Curr

4)

5)

6)

()

8)

9

100

11

12)

133

14)

15)

Eye Res 5(3) : 195—199, 1986.

Prohaska JR, Ganther HE : Glutathione per-
oxidase activity of glutathione-S-transferases
purified from rat liver. Biochem Biophys Res
Commun 76 : 437—445, 1977.

Rathbun WB, Hanson SK: Glutathione meta-
bolic pathway as a scavenging system in the
lens. Ophthalmic Res 11: 172—176, 1979.
Ansari NH, Srivastava SK: Role of glutath-
ione in the prevention of cataractgenesis in rat
lenses. Curr Eye Res 2(4) : 271—275, 1982/1983.
Habig WH, Pabst MJ, Jacoby WB:
Glutathione-S-transferase. ] Bio Chem 249(22) :
7130—7139, 1974.

Reddy DVN, Klethi J, Kinsey VE: Studies
on the crystalline lens XII. Invest Ophthalmol
Vis Sci 5: 594—600, 1966.

BEAREE4E, =T, FREB-, it . © b KA
3115 SOD {E o BEEIC2-T, BEE 82:1003
—1006, 1988.

Cotlier E, Sharma YR : Plasma tryptophan in
senile cataract. Lancet 1: 607, 1980.

Foote CS: Mechanism of photosensitized oxi-
dation. Science 162 : 963—970, 1968.

Kishida K, Paterson CA: The influence of
tryptophan and its metabolites upon rabbit lens
electrolyte balance. Curr Eye Res 2: 309—315,
1982,

Zigman S, Datiles M, Torczynsky E: Sun-
light and human cataracts. Invest Ophthalmol
Vis Sci 18 : 462—467, 1979.

{CHERD : BRI, ETHE 2 ML B, J0EE, 392,
1977.

Harada S, Abei M, Goedde HW, et al: Liver
glutathione-S-transferase polymorphism in
Japanese and its pharmacogenic importance,
Hum Genet 75 : 322—325, 1987.




