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HIRERE 101% 5%

SAEMEA R Z 2 b RSRIEE{LISHE 9 “C-cystine DL FAAIZDOWT

U b S S S =

Y, 8F mEY, N R

DIFRIA R A, PRI R AR A — AP, VIR R IR IR B
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ZOWMRIL, KREDRBBETHS /NI ERER
474 F 7 > (protein bound sulfide, PSH) & # >/\%
BiESE{LE 4 L4 F # > (protein bound disulfide,
PSSG) IZ2WTHI B - IZEHE L 12, BIZEERES v
b (Ihara cataract rat f-strain, ICR/f) ¥EEKSR{E~
M"C-cystine MEL A& %, 7 1 A5 —F7F v FKREEF
HRBRICEAR S EICEIE L TR L. AT 1 Fik
5458 T B"C-cystine DEL ) AHD & HY, ARKICEH
DRDHHNB 16 BEH, S ICR/f T FKEETE
Kotz ZOMYAZDEMIL, KTBES NI E
(water insoluble protein, WIP)IZE2 & b h f-. B V)
AZF L fz"C-cystine ($2-A N AHT b T & /—I(2-
mercaptoethanol, 2-ME), ¥ F#4 A L 4 b —JL(dithi-

#

othreitol, DTT), 5 L UEITE F I & F F > (reduced
form glutathione, GSH) & @ 1 > Fa~X— 3> (C
Lo TR x iz, K&E %A DTT TRILIE T 5 Z & 1C
Lo TWIP ~OEYAZLIF EN, ZThoDEE
i, Ty PAKEEFERIZCALT 1 FlbeEESTS
MEBEOHFENHEINT. ZOMBEIEFEICWIP IZRD
Hh, KEEDRBICHFWEML . BEES 1\ I8
ESELBI S IL Y F 4 (PSSG) E DREHER BT,
(BER&EE 101 : 380—384, 1997)
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Abstract

This study was designed to investigate the forma-
tion of mixed disulfides of protein and glutathione
(GSH) in the cataractous lens. We compared the
changes in accumulation of "C-cystine in cultured
inherited cataractous rat lens (ICR/f) during cata-
ractogensis with those in Wistar strain rats. The
accumulation of ""C-eystine in water insoluble pro-
tein (WIP) of the lens was increased, especially in
lens recognized cataract. The radioactivity ac-
cumulated in the WIP was released by incubation
with 2-mercaptoethanol (2-ME), dithiothreitol
(DTT) and GSH. The accumulation of *C-cystine in

WIP was inhibited by pretreatment with DTT. The
existence of some materials in the lens-which com-
bined with S-S compounds became clear. A large
part of the materials is present in WIP which is
increased along with the lens opacification. We
surmised that the accumulation of "C-cystine was
related to the reaction of protein-glutathione
disulfide (PSSG). (J Jpn Ophthalmol Soc 101 : 380
—384, 1997)

Protein-glutathione disulfide, Cys-
tine, Cataract, Rat, Glutathione
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pk 9 4E 5 H10H

T LI 7 v ¥ F 4 > (reduced form glutathione,
GSH)IZE WHIEE A TR EFEZ 6N TWEYY, L
L, nis <> BN E T Ol GSH Oib ey o3 78
&e{bB 7 v % 5 4 > (protein bound disulfide, PSSG)
O & D9, & > 7 BOLRFELSLE RS Lo
Z DS FERERLE LA R4 L 5, £ MEHNET,
MRS Y VR VBBV AL T 4 FESEERLTES
GTERY Ny E IR 29 HNEO RSB T Y o8
ZHEYANT 4 FEEGOBKITHEIL > THE LIS X
7ENEL BB,

Wige D BitE, Kiafk sy >3 2 B OBS TR RS
DEANEFNTT 22 L THB.5ENL, ICR/E 7 v b AR
iz & £ h 3 C-cystine #S¥ O N REE I B 1T % By
e, e 2BICHOEECODVWT Y4 A5 —F
Z v bIKEEE R I L T ERE R L 7.

In s ¥

L& %

1) SEERENY)

HEEMHHAMWE Z v b id Thara cataract rat f-strain
(ICR/fZvy P, HRBIIV 4 RAF—FZv MV 4 AT —
Zwv h),wiFhd 4, 8,16,32 BROHERHEH L.

2) BEE

L-[*C(U)]-cystine, [glycine-2-*H]-glutathione i
NEN # s &, L-[4, 5-*H]-leucine i Amersham #: #»
5,2-A VA 7 b ¥ J—)(2-mercaptoethanol, 2-
ME), ¥ # #4 A 4 b —J (dithiothreitol, DTT), i& 7
¥ F4 >k Sigma #»5, b U 7 o oFEEE (trich-
loroacetic acid, TCA) & 1t # 3 # 2» 5, TC-199
Media 1% GIBCO #p 6, <=3 1) > H ) 7 A, mEEA b
V7 b v A v I3BAE RS A 5, Soluene-350, 3 > F
L—#—i3 PACKARD o Z T AL 72,

3H-GSSG i Butler % & @ /5 i 12 ¥ U T [glycine-2-
9H ]-glutathione %> & FHELL /210,

2. FKERIAEEE & HSREDBRIE

B % = — 7 v CHRERE, BRER 2 fiH, 10 5 kb i %
HOO H U e, RS i B! 12 e U T #EM & TC-199
media 10 ml i fiEHE7 = /B % 4.625 kBq 20z TH;
LU, —ERREETE LK % ) v EREE M A
K (PBS) TV, KE MR THE Y F A X%, 38,000 X
2,20 B LSBTV, R 2 KPSy o7 8
(water insoluble protein, WIP) & L 7. F 75 13 10%
TCA N Z s, 1,000 X g, 20 43 [ s i % 17
Vo, TR A K AT > 28 7 H (water soluble protein,
WSP) & L 72, WIP & WSP % Soluene-350 T¥5 & L,
VryFLv—Y—EMABRY v F LV —a iy —
THERE 2 HIE L7z,

AREE—E D RELD A AT, Kk E WIP & WSP
1243 3712 Soluene-350 THEME L, HUREE % [AlkE i
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3. KEFLEERE~DERY)AH

ICR/f 7 v b 16 E#h K G % I TC-199 media
10 ml Iz *H-leucine & "C-cystine # 4.625 kBqgjfin 2z <
JFEIES S Uiz, KeLfE A 7oL 2H0D FEEL,ED &
KEE L, Z2h®£h % Soluene-350 #3 1.0 ml DA -7z
XA T VAT LIRS, BURHE % FRRICEIlE L 72,

4, SFARLA P—ILDE

DTT 1 mM #%h0Z 7z el TC-199 Media 10 ml iz,
HE DD 55 16 85 ICR/f 7 v AR 2 AT
1 FFfERG 2R U 2o B 2 i L, B IMYE T'C-199 Media
10 ml {2 **C-cystine 4.625kBq #/Z, & 612 3 Kl
B, BT 2/ BOBIE L [F UL T WIP & WSP
AT L, HERE E R RR I HIE L7,

5 ANT7+E FYINSH)HEEICL BKREES N
2 EHESC-cystine DEERR

ICR/T 7 v I 16 8 fi 7K § 4 % i 137 TC-199 Media
10 ml 2 *“C-cystine 18.5 kBq #h1z, 3 REfdsEsE L 72,
B ARA A AR 2.0 ml MR, R ¥ A X 0o
(38,000 < g, 20 73f) % 17v>, LB % PBS 1.0 ml 12 ¥
L,ZOH»50.2ml #HD,SHEE % 10mM jn z
37°C, 30 M4 > F ax—3 3 v, 058 (38,000 %
9,20 2R 2 & D ks & _EiE 21T, Soluene-350 TR
L THCHiE 2 FIRRICHIE U 7z,

nmr # %

1. v bKGEFE~D *H-leucine, “C-cystine MHEL )
AF

BEAE 7 v b ARERIRICEL D 3A T N7z OHTRE % i 2 o,
VR =y bk TCRMA Z 9 F THR L2

74 AY—T v b OkFEETO *H-leucine O HL D
ABIZ 8Bl T—FS <, 16, 32 FE & IR TR
L7z ICR/f 7w b T 16 6 & THM L, 32 il i+ 16
Wil & 25 o o Tz, [FDA T O A s % 7 14 A
& —Zw bakghfk & ICR/f 7 v PAKEE TS 2 &,
SHAFE T T4 A —Fy PKBETHEL,16,32 4
WTIXICR/f 7 v FARREBETEEET L (F]L).

V4 AY—Fy ~ONNERFRETOYC-cystine DHL D
A A 16 8K T 1,300 dpm/7Kg4iE & —#FEE <, 4, 8,
32 IERAMBTH-7 ICR/A 7 v i3 4 B
1,500 dpm/ZK S 2 & 16 B @ 3,300 dpm/ 7K &4 &
THEMMU 7. 328513 16 G L Eb oo, V4 A
¥—Zw b EICR/f 7 v b @[ HE Mo Lt # T i3,
ICR/f Z7 v FAREFCaBREEE R L2 (F 1),

2. *H-leucine @ WIP & WSP ~MEL!) ;A

‘H-leucine D7 4 A % —Z w b AKSHE WIP ~DHL D
A B TNESRE R TEE D S L 72, WSP A~ DD A &
%4, 8:EkEEEE T 16 HEl CEM ISR LTz,

ICR/f 7w bAKGLE WIP ~OHE DA A 4, 8 B
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HER=GE 101%

@

£1 Fv bFK&EE~D ‘H-leucine, “C-cystine DEHL /) A&
(dpm/ A i)
SRS (10 C400) 88 16(6) 32(8)
CPEfE - FReR)  CPEE - EsEE)  CPOME SRR CEE - HEREE)
‘H-leu 7 4 A% — 2,910+221 3,420+314 2,560+276 1,930+133
ICR(f) 1,830+254 2,330+421 3,290+510 3,180+277
“C-cys 7 4 AP — 1,090463 1,190+143 1,330+115 1,020+145
ICR(f) 1,580+ 280 2,200+217 3,330+452 3,110+ 348
*H-leu: *H-leucine, *C-cys: “C-cystine
£2 v bK&EEY NI BAD *H-leucine MEL 1) A H
(dpm/7K k)
S (130 4(14) 8(10) - 16(10)
(CESE 8RR CEE SRR  (VFE L e EEE)
T R —p WIP 180+20.8 170+14.9 160+19.1
WSP 630+45.4 660 +69.7 420+59.8
ICR(f) WIP 100+14.9 120+4.2 210+46.4
WSP 340+66.8 360+49.1 4504+83.0
WIP : Water insoluble protein, WSP : Water soluble protein £# 1 & [6]—
£33 Ty bKkGRES NI EADMC-cystine DELY A
(dpm/AhiE)
i (10 . 4(8) 810 1601 3202
CESME ) (CFESE AR PO o iREeEE)  CEEfE = AERR)
24 AF— WIP 100£7.1 80+5.4 100+10.4 100£13.3
WSP 310+18.0 220+27.2 190+14.5 170+23.9
ICR(f) WIP 100+15.7 120£15.0 1,2201+325.9 1,450+219.5
WSP 320+34.4 340+40.8 450+44.0 440+30.6

25D D 0, 16 Bl THINL 72, WSP i hnis#itas o
o T REIMEm Z R L2 (R 2).

3., "C-cystine @ WIP & WSP ~DEL ) ;A

74 AT =7y b AKREWIP ~DHD A& 100,
80, 100, 100 dpm/ A& T, Init a1z £F 5 ZEEE 4 5
L ooz, WSP iZ 4 3H i 300 dpm/7K & 4, 32 3 i
170 dpm/7K fi A & MG EE S fEv A4 L3 o wid L7z,
WIP &£ WSP O D A A & w3 2 &, 4, 8Bl T
WIP @ # 3 £, 16,32 A i TH 2 f5 & WD A & 3
WSP TtA& 611 (F+3).

ICR/f 7 v FAKGED WIP ~NOHLD A& I3 4 H ik
100 dpm, 8 8 i 120 dpm/AK f4 & T H - 72, 16 M
1,220 dpm, 32 #5 1,450 dpm/AK S5 & 16 Bl o 52
WML 72, WSP 1% 320~440 dpm/ 7K &4 T Ik #28
HWTHREREME R »ro72(£3).

4, IKE@AIFELR & EEA~NE AR

*H-leucine & "C-cystine ®HL M 1A %A % 16 H#s ICR/f
Z v bAkEEERO L L BEE THIE L /2. *H-leucine i &
BIEPICES D AZN L0, FHE - KERALNE
oz, U“Ceystine B HBIC EFEO 2 5% DA E
hiz(3&4),

5, SFFALA b—IIZ& BEY AHBAEHR

16 M ICR/f 7 » b ARG A% 1 mM DTT THiALE

£ 4 16:B®ICR/f T v b K& & ~ D*H-leucine,
H(C-cystine DELF) A&

(dpm/7K k%)
“H-leucine “C-cystine)
CEEMii+SD) (£ SD)
19,2 1,5404287 1,3704+178
H 1,170+£210 3,060+ 360

BI%L 6 HR, P, =SD © BERE{RZE.

L,*H-leucine ¥ *C-cystine OHL D iAA %H5E L 7=,

SH-leucine @ WIP ~®H D A& i3 DTT #AnEf & xf
BHETEDLY o7, WSP i DTT @iniE Tl L
7z HT D A A3 BEE 2,500 dpm/ZK &4, DTT ¥ n
#£ 3,500 dpm/AKEHE THRIEETRE» - 72 (R 5).

HC-cystine @ WIP ~ @I Y A & 13 4 BE#E 860 dpm/
AKditk, DTT #ANEE 230 dpm/ A&k T, DTT @mET
ERED 1/3 12D L 7z, WSP i3l 350 dpm/ 7k &
f, DTT 08 330 dpm/ 7k bt & [FH T &> 72, £
DA A X DTT #INEE 4,100 dpm/ 7K, ot B 2,100
dpm/ZKEEDH 2 f5% VD ABER L2 (F5).

6. SHRARICL B KRU I NI7EHRKEC-
cystine, *H-GSSG D BiRR

HC.cystine O Xt HE#EE PBS @ F i1z 230 dpm, #h B I



Rk 945 HI0H HAfEE £ “C-cystine = Al 383
&5 168 ICR/f Ty FAKBE~OHSET I /BORYAHHTEZFAR
LA b=
(dpm/ A fifA)

wp o wspo T
CEEfE R CPIOE S BHEREE)  (CEE + B EE)

*H-leu BTF (ri=3) 330t44.1 170£28.5 3,500+371

Control (n=3) 360=35.1 270+72.2 2,500+ 392

HC.cys DTT (n=4) 230£25.0 330234 4,160+333

Control (n=4) 860+15.5 350+32.5 2,120+182

T : AREEA~DEED AZ, *H-leu : *H-leucine, *C-cys: “C-cystine, n= EE&¥%, DTT : 1
mM ¥ F % A LA b+ —LERINEE, Control @ SHEEE

#£6 SHEEICLZKRES /N BiESC-cystine, *H-GSSG OB (16 B

ICR/f v h7k&&iE WIP)

(dpm/0.2 ml)
MC-cystine “H-GSSG

SHEE b w®b) M i) pR(d) Rt
CESMESD)  CPSIi=SD) %  CHSM=SD)  CESIESD) %
PBS 230£31.8 1,010£90.5 18 50+3.2 200144 20
2*ME 1,0304336.0 1004+30.6 91 240£25.6 60+12.3 80
DTT 910=75.4 70£11.5 92 260+11.8 60+5.6 81
GSH 540£64.4 420£57.5 56 110+18.9 120+7.9 47

SH: An7xEFYNPBS: ) ryEEHEMAEAK % a/(a+b) X100, 72k ¢/ (c+
d) X100,2-ME. DTT. GSH & 10 mM &, 2-ME ! 2-AnAh 7+ ¥ /—0,DTT : &5
AV A h—nN,GSH : BITRI V% F 4 »FlE (3 1V5) 6 1R, SD (34 {RAE

1,010dpm # 7 > b & h, EWHFIZEAH V> VEEO 18%
LbfishiwZ L 2R L 2MEAE T BT
1,030 dpm, % 100 dpm T, F#iciz s 7 > &5
91% Wl = 417, DTT i3 L35 910 dpm, EE 70 dpm #
v r&h, EBICREEO 2% s - GSH 2
¥ 1 540 dpm, LB 12 420 dpm, b2 12 & E © 56%
Pl R I

*H-GSSG 0 #f I8 2 PBS 3% 12 50 dpm, ¥t B 200
dpm AV a3, EEOA Y FPREHD 2%
-72.2-ME T i _|E % 240 dpm, ¥t B% 60 dpm T &5 &
H-GSSG @ 80%, DTT T & [A 8k 12 81% HEHE L 7=,
GSH & ¥ 12 110 dpm, ¥k B 12 120 dpm T, 47% ilff
L7-(%6).

IV # %

7 v FEFEKEEAOBEMET 2/ BOMR D AHIZD
W, HETARCLVBEINL Z L EREI LK
WHRELGSHOERMKBHTY AL 74 FILEYOD
cystine OBEEEIZ DV THC-cystine & HW THETL 7=,

HC-cystine D7 4 A ¥ —F v b KEE—H~ D4 HL
DA B INSRGRICBfRE { —ETh o7 (F 1), Kk
iR I EER L NT 20 T, BERY
DORDARRZEA L. GSHE I VY 2 VB, VAT
ABLIUVT) vy oBRIFIERESELEZ MY RTF R
T, YATAYRBYAF ol ans, 74 25—

Z v b ARG O DR D M Cocystine O MR EE &Y
72 10 OELY A AP 1L, NI £ 5 GSH & E T2
LBV ATA YFIHOBAREZ Shiz,

ICR/f 7 v b 16 J8f A&k~ C-cystine DLHLD
ABIE 4EER O 2 EOMINTH 545, WIP T 14 £5
CEmMLZGEEL, 3). KEEDORBIZH S WSP ~0
HC.cystine DL Y AAIEINIZENTH D Z b, WIP
WCEFRICES () Lz e F 2 o,

B 7 2 /BEMA BHIC,DTT L4 ¥ Fa—
v 3 v Lz ARG~ @*H-leucine & “C-cystine @ 41
DABHIENML 72 (3R 5) . MREOIFE R —EREH» 55D,
Ve PR T 2 o2 ENE OB AEELTwS
EFEZON TV, KEOYEREZICEE T 2y >~
N2 BORENRZE,DTT Ol 6 OBENEZ Sh
77s

W7 2 /BEEINZ 2H1EDTT &4 > F2—
v a3 L1z ICR/f v b 16 MK E~DMC-cystine
DOEFDAAIZNEO 2 FEmt 2z bimb s,
WIP ~OH Y A& 1/3 1A L1z (FE5).ICR/f 7 v
16 38 i Ak d 4k WIP i e 9 3A & L7z “C-cystine %
SH-GSSG #3,10 mM 2-ME 2 DTT T 80% DL L #E =
iz AR IC #9 2~10 mM #E4E L', 2-ME % DTT
L ODBICTTDFH W GSH THIH0% FEHE s 7z (£ 6),
UC-cystine & WIP O # & #8 GSH,2-ME 8 L ! DTT
T X¥OSH EicAlice#ans 2 6, WIP @ SH #
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VAT A O & hOBEAGRE S iz,

KiED SH i, ¥ v N7 BHKT = JBOY AT
4 > @ SH #: (PSH) T, GSH & @ 4 # vy 7k SR #2358 1
BWTPSSG &4 D,GSH Ot & o> T 519,
PSSG iz PSH ¥ GSSG £ e ah, ¥y » X7 8
SSHEIKLZY A 7HEBEEHIELTR3 L F
5 AL % 3O Ik B O IR W HE 1T 1 £ v, GSH % PSH
DAz L D PSSG 23N+ 59, GSH O LA T
#H 3 GSSG D434 i GSH @43 i —B L THREZL D
HEEIC R TRREICE £ Tw 543, PSSG i3
CERCHBECREhTWE ICR/A 7 v b 3B
HNETHEIZ S GSH 0 b®EEhTn 5,

Iho0HEED S, RBHICR/A 7 v b AKdhflk WIP
~ADHC-cystine DY Y A AN, “C-cystine & PSSG
EORELHEZ sz,
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