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Abstract

Clinicopathological studies were performed on 156 lenses of human senile cataract obtained by
cataract operations between 1970 and 1988. It became clear that the aging influences the functional
destruction of the equatorial region, the pathological changes of the how area, and changes of the
extralens environment. After operation for the atrophic type of the posterior subcapsular cataract,
aftercataract easily develops on the intraocular lens and this requires treatment. Long-term observa-
tions were carried out in 180 Wistar male rats under the same laboratory condition and histological
studies were performed. The similarities between the senile Wistar rat cataract and the human senile
cataract indicate that the Wistar rat cataract is useful as a model for studying the human senile
cataract. These rats were initially classified into six groups (control, vitamin E diet, EPC eye drops,
catalin eye drops and reduced catalin eye drops). To study the effects of the agents (vitamin E, ARI,
EPC, catalin, reduced catalin) on the cataract in senile Wistar rats the mean cell density of lens
epithelia were measured at 2 or 3-month intervals. There were no statistically significant differences
in treated groups and the control group. The results suggest that these agents affect another factor
of lens apart from the proliferative activity of lens epithelial cell. Effects of anti-cataract agents were
investigated using cultured lens epithelial cells. When cultured rat lens epithelial cells were incubated
in medium containing selenite, super-oxide dismutase (SOD) activity and GSH in the cells markedly
decreased, and GSSG was markedly increased. When cultured rabbit lens epithelial cells were incuba-
ted in medium contained selenite and glutathione, SOD activity was maintained normal level. When
cultured lens epithelial cells were incubated in medium contained selenite and pirenoxin, SOD activity
also maintained a normal level. These results suggest that both glutathion and pirenoxin are effective
as anti-cataract agents. Cataracts in spontaneously hypertensive rats (SHR) was investigated on male
of Wistar-Kyoto rats (WKY), stroke resistant SHR (SHRSR) and stroke-prone SHR (SHRSP) rats
aged 3 to 9 months. Cataracts in these rats were classified as follows: Type 0: no opaciiy, Type 1:
nuclear opacity, Type 2 : posterior subcapsular opacity, Type 3 : nuclear opacity associated posterior
subeapsular opacity and Type 4 : complete opacity in both lenses. Incidence of cataract in WKY was
2.6%, SHRSR, 76.8% ant SHRSP, 88.2%. Incidence of nuclear opacity was remarkably higher in
SHRSP (48.5%). In SHR aged from 3 to 5 months, nuclear opacity was ahead of the appearance of
posterior subcapsular opacity which was increased during aging. These results suggest that patho-
genetic factors of cataract in SHR are aging and hypertension.
(Acta Soc Ophthalmol Jpn 94 : 903—927, 1990)
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16 B cii@ms & 8ln, REMRMEZHLT M
LT\ iz, 240 A CREEMAE L < flh, HHER
HEL —TTAAE L, BRMEoEFIbELA TV (F23).

BERE: 7T ABTREEAILAG I o1,
16% B CRHEE F o Elsn SR abh, R
bl LTz, 240 B CIREBER Fo/h2e
Bwcinz, SEOREUNERTH - (F24),

@ EHTEFHEST R

MBS ERBR Y B L, 72 AT
HEARHAEL BT, BRES L S RHEL TWI(E
25, 26). A#rsETric oM TRIEDEFIAE SRR B
LkfESEML, PEEOHHRENLbRIZ24D A
oK SETE, SRAELIAENE L, SRS b
Lic@r s s i (27), $7c, B LRMEDORH
CRE RS LB She (H28).

@ FHMREE T BB R

B - 7 4 AR T LRl X OSBRI SR
WA REA SR d - 12 (K29), hEBEDOHHED A
bht-24» A oK ETIEEREOFE, TH,
Bk A\ REKEEEY i Lo SRR RORE
Ehis (K300,

BEW . T ABTREFHTRIAbA LT
(F3D). 24» AT &z, Hitok
FIAREE 5 5 EBALAT R B S hic (R32),

S ES L VETHEERC L A E0 X 5 el
BATRE, EFRRSoRRBCHLLLTHESR, &
HcHoKELER bt

3) bR fhEEEART R



FHE 2 4E10H10H

HMREE - Bk 913

21 MEIEEETHE, a fiKEHES, b ZE®R, c BETHEER 4 &BE

&,

7H Ao ksl EEMRESRAITEL <
—BEC AT L, FoEB T b Rl o HE I A E A
KIEHAIE L <BFILCwic, HEEMNEEo QARED
Hbhi24h Ao EEPpRECRERENE LM
B R S h, HERTE T H Al TA bl
DEFIRELZIDHEEL T o (F33),

KB L VARG C ST A KEE L EMao
EHlREEORKFELIE 2D EEITH o1, Ht
BB TP R LIEET oMM T, Afe & bITF
HREE R L, tEEOKE, PRETETH A
et L1677 BlLlEcHEZ (p<0.01) %3 RD,
HEFCT@ 7 5 At L19) At cEEZEZ(TM
~19, 22M : p<0.05, TM~24M : p<0.01) & b7,

EHBERETY i & &b FMREE B L,

4 3 vERRESHORIE TIX16H BlRLIET
HEZE(TM~16, 19M : p<0.05, TM~22, 24M : p<
0.01) #32%, #AEHTL16 BBLUBRTERE (p<
0.01) 7z, ARI SIRFFOFRIECE13H ALl
BcHEE (TM~13, 16M : p<0.05, 7M~19, 22,
24M : p<0.01) %R, MWW TH13» AL TE
HE(p<0.01) 2@ o7, EPC SIREOHRITTIE16
A ALIBETHEEZE (TM~16M : p<0.05, TM~19,
22, 24M : p<0.0D) %38, HWIEH TIR13» AESLIE
THEZE(TM~13, 16M : p<0.05, TM~19, 22, 24
M p<0.0D)%FDI, # £V v ARECIHRIETEL
B OmBAIcEVWT16h AGLETEEZE (TM



914 BHE&EE 9% 10%

re]
F22 #iEHONEEE (HERM, X180), a: 7H» AT L, HEGHE: LIC
REREEZAGR, b 167 A CIREERBIC TS LRGN bNh 5,
c.24n ATk EEMRENL AL ZAHEL, TOE TORBERIETEL <
LT3,
a

7

23 FlHOXBEEHR (HERME, xX180), a: 72 HBWCTRBRIHAELL SF
RizlRAIL, RESHCIREFRIZ LR, b 165 AR TEE S E
h, FESHERZLTHEBALTW5, ¢ 24 AR TCRERMAELELKL, RHER
MET—TREEL, BESLELh T3,

~16M : p<0.05, TM~19, 22, 24M : p<0.01)% 32 BEBEOLENIR34~I8TRLI, 0T, ARI
iz, BMITEH 2 ) v ARFEOFRTFTIL67 AL SIRBO16 Al X 07197 A o B Tr B A
MeTHEE(TM~16M : p<0.05, TM~19, 22, 24M : HAEE (p<0.05) wfd LTuwie, Tofho3EH
p<0.01) %@, WEH T ARMLBETHEEE SRTIHBRICEHIFENEEER Lo,

(p<0.05) ZFBdlo, & FWREIC I % M HREE & A HBI BT 5240 Ao FHMBEE 0B R IE



FAk 2 410/10H

EPIEE « Hik

915

[24 #HBHOLEEE(HELRE, x180). a: 72 AR TIHEREFRRIIALAT,
b: 165 ABTIXEEE Tic ) ERASHA LR, B b TRl Tuw5,
c 24 AT BEE Fo/2eficmz, SHOBCENRRRLLRS,

+£2 MWL CEERER L T A K EE LR E SN EE o B
[Hifir : cells/mm?]
- R ™ 10M 13M 16M 19M 22M 24M
cl.. 83 3444.9 3451.6 3144.3 29230 2693.0 2581 6
j , “(+315.1) | (£208.3) | (£132.8) | (£135.D) | (£104.1) | (£197.5) | (£253.6)
o | 1263.9 12676.9 11976.9 | 116980 11129.1 10672.0 10473.9
5| (£1266.3) | (E48B.0) | (£T61.2) | (£912.5) | (£746.9) | (£453.5) | (+£499'6)
g B 3326.2 3413.6 3205.6 3030.4 2839 .2 2656.1
) _ (F211.9) | (£94.0) | (£92.4) | (£76.4) | (£117.6) | (£237.D)
Vit.E Mt
G B 12818.7 12302.4 | 11550.0 11408.0 109582 10730.1
(+£429.5) | (+£543.8) | (£348.0) | (£445.1) | (£400.5) | (£809.0)
. B 3303.1 3171.7 3246.2 2893 .2 2797.7 *9565.0
(£436.0) | (+145.0) | (+£153.8) | (+317.0) | (+295.5) | (£3.4.1)
ARI s
= B 12539.1 11367.8 | 10334.2 | 99815 10102.3 *9912.7
; (£746.2) | (£1372.5) | (£618.9) | (+984.9) | (+649.1) | (+800.5)
" B 3411.9 3353.1 32264 2987 .7 2861.0 *9866.7
(£125.4) | (£197.2) | (£100.0) | (£81.5) | (£287.8) | (+167.D
EPC T
- B 12432.8 11601.3 |  11452.6 11189.5 10937.0 | *10835.4
3 (+£539.0) | (+369.2) | (£718.9) | (+£703.0) | (£793.3) | (£985.9)
- 3307.7 3214.5 3076.9 28606 2622 4 *2790.6
(£193.00 | (£109.2) | (+168.1) | (£83.2) | (228.1) (+250.3)
A2y v EREE
& B 12224.3 11836.6 | 11782.9 10763.4 10871.9 | *10686.5
(£388.1) | (£122.8) | (£551.8) | (£775.8) | (£752.2) | (£477.6)
P B 3337.8 3337.3 3172.2 29911 2647.3 *2675.9
(£131.4) | (£128.5) | (£107.6) | (£192.0) | (£281.0) | (+350.9)
BOEEH & ) SRR
" B 12169.6 11863.4 |  11693.9 11456.6 | 10622.9 | *10617.5
; (+1306.8) | (+£461.3) | (£564.7) | (£479.7) | (£719.2) | (£680.3)

C: dagefi, G: mMnisE, **S.D.

(n=6, BL*n=4)



916 HRZEE 9% 105

F25 74 AmoEEBEHEEE, SHEEHRAEL ¥ X28 244 R¥ooEEWBEEHE, S L EEOMIC
FIL T3, R Em S LB B,

EZ 72 AMORERBETN RRRLRL R, E29 7 ARONBHOSRERTE. i,
—HC L T5, BEEGRHCREFT RRa bR, Cap | KK,
Ep: Lizifife, N @ #, Cor: BCE#RHME.

Ly

F27 244 AoEEREEH, SEGIERL, 30 247 ApoiiEHoEaRHEH, FERHED
FEEMELAEL TV 5, A, EME, B A 5 CRERREEEYSALID,



FERE 2 910H100 EIPAIRE « Bk 917

H31 7»AgofEEfoEAERETE, RERRR H32 24» Alo#EHoFEAEBRER. HEEEC
Sbhieys, 7ER, MO L, EIRENRLSIS,

o

(33 ERMBERTE (~= %) v§E X200, a: 7» Ao L ghhifc
i3, Mg oL, b FRET TR, MBEOEEEAESRCERI L T
Lol HEWEEOAARA LS RT240 Ao b Rrh S el i E L2k
RS, dRETTE, BESoMREOBESREFIVHELTLB,

3DEBDTHTe, EBL LWL HhfhRETO 4, & %
BA RN Z D ST, Wistar £ 7 » Fiic s TAHRNENEE 2 2
LA S, BBIREES, HKE®, BETK
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918
PR (s TR [H7Es]
(cells/mm? ) (cells/mm? )
4000 13000
e VitE #
3500 12000 F
3000 | 11000 }
2500 | 10000
e T T ) Al o
10 13 16 19 22 24 Ak 13 16 19 22 24 Ak
E34 v # : v ENRESEOKGE LECESMREE
TR (ehsRf] PR [H5Es)
(celis/mm? ) (cells/mm? ),
4000 + 13000
e—e ARI¥
o--o IFEEF
3500 12000 |
3000 11000 |
2500 [ 10000 |
- : ; . ) -~ ) ) . = )
10 13 16 19 22 24 Ak 10 13 16 19 22 24 Al
(35 ARI SHRFE DK G {6 L BOE MR
(i) (5%
TR RS ik g
(cells/mm?) {cellsimm ?)
4000 13000
3500 12000
3000 11000
2500 f 10000 |
10 13 16 19 22 24 P 10 13 16 19 22 24 A

36 EPC sERRED A dh kb EOP i e

94%

105



SERE2F10A108 PR - Bk 919
PR G5 P [#E5EE]
(cells/mm? ) (cells/mm 2)
4000 | 13000
—e HHLH —e HEYLH
oo HER Y .o HER
12000 |
11000 |
10000;

A

10 13 16 19 22 24 BR

37 #H 2V v SRBEOKGE LTS EE

i (G2 T |
(cellsimm?) (cellsimm ?)
4000 + 13000
—e BXWAHR B . —e SEuTRIHSU L
o -e JffERY \\ o--o fEER
3500 12000 +
3000 11000
2500 [ 1OUUOJ’
W0 13 6 18 2 24 AR 0 13 16 19 22 24 B
38 i » 2 v v SR OKE G LSRR
£33 HEEHR L ORISR FHMREE QMR
ST 8 b i s 07 — 1 P RO IRIB T — 24 F oI RIBUATEE
R B o AR (%) 7 7 AR L BAEE =100
R | VILE® (ARI# (EPCH| 2y v B | Brllrzr ) o B
o™ | 28.3 | 262 | 28.7 | 203 | 22.4 25.6
ME¥ v | a2t | w2 | 154 16.0

ERERIVEATD 42024 7HHETHZ &8
¥R L7z, Wistar &7 » b O & 5 gHEEIL, (3
EAEDHL HEBEHoRERENLIFELTED,
b bOEAMANBETERERD L < Rbh 3 HES
EEOBEKERZWI-3BE s hirho1z, 20k
5 el oRBEHAOMED—H & LTk Eofk
DEVESHTLHRS, WWEYLe FEAEAAEIZE

TAHFETHEORKEBO —RE L LT, #2TT
b D FEEROBRE U 5 KREENOEN A FE I
BfEh L CERTA RS TRV ERNT LB,
COHEXBEML, VRBFHRE NSO LRELDE, 5 v
PKAERILIRIERE Y LTk b, FEESHOBEEL S
KA OEN BT TERL, W0k
FE DB ETICRZ b 2T v TE W& F18



920

Ihb,

e, 7y FOBANEE & F OEBAMBEERED
B2 53EBORTHS, F v F TRABTHSO
ERL, b FTRELALEDFERATHS, Kiuko
FacHETsmiRRrchEcEgorBEsh Ty
512 = W OGS L, KAEOERZAKS
HOBEEATHH VT b7 7 vEEIENED S
WIS RIC L - THRRME S h, F2v=vREI
hadtcmdt ERTWA, 7 v FERTHETHRIMEOR
B e db i HEOREE oM, T, HEAE
WRBXNhD LR LTin vivo TEHBEEXEL T
BOME D MEEREL,

FEEMS I L SBEB RS, 7 Kk E
MEAEET 5 1con T, MO ITRIHE,
HIRESR, #REH, HEHoLERME RO M, 2
MEoRALD B\ IXRER, BROoRlh i E0ZELAETL
T AT EMNEB LAY, k5 KfiRize r0E
AP D YEHEAT RICEL L T,

EEMNETEMSCL 288 T, 5 POHARE
Ko T, HEBHEOETRY, RiEREES
DR, BREEE I LA bR, ZhBOFR
e b DEAEAAESEEBBNE®CL < LITW
T,

¥, HANEBTEMSC L 5BET, 7 FEH
Bk E o BUERM M, ESIRE, B, BIRS
BUVGIERIMEE S A A bR hy, b OZAMEPE
THEZEIRTE Y, HELCEBTR L BEbh
%,

LHERBERCR VT, ANBEKEETE EEPR
MciiaoBEAYE, FET CHRBEORYIRH A
Brihicd, ThoRXA¥FEEE TSI LE
ffagoHk, BERoLhEZRIHRT 7 FOn
e k5 QA MRS LTV Z L RRE
LTwb, ¥, Epfifao EriaiEsid s
SO T, AL b LTVB T &N
A LAcAd, ZhngE(b s LCoMiaEE s #E 2
b7z, von Sallmann 52213, *H-thymidine % &
Lic7 v t ©KGEEEOEMBEARYH-Tinlis &
HpoHMEROBEGE, Mo ZoHPER i
BEL, s & beERTHEMRENEL TS L
PHEL TS, i, BEUEERYLD oMlas b
FEAROBKAEEL, itk 2B kit L T
W3, LaL, &#2:805130 A ©L ok
LThbT, FORBELISH ABTHEHA L T sk

AilR&RE 94 105

Br< &, KEbEoB R AR L Tt & & b IicHile
oL Twb, KEfE EEMRoBREBECTL
kB BT, EEETCRTREL S HETHS, £
BB OB L FEaEE ChET 5008 %4 T
Ho, Fi, EEMIEOEED R & EETICS
HTHETALELRSSE EBbh B,

B e Tk AGeEROREARSRCET5E
Bk, EKEEOEEN S L OB e
P EEARIEDAT, TORKEYEECIe FcEH
TV, MANEEOMRBCEEL, BEELERY
RfEL T hadboLBbhd, AERTIIFEADOE
HoMEMEDREEY, FiokihiE o FLimk
FBEOTLLERFENTTHZ Ltk VBE L TAE,

SEHWIERDORT, 8 i vE@bta7er—
) RHERALIER, £fEoLTRLER S L Tw
e Ehe, RERMENEL IR T3R5 5 L
OEENRONL LN BN, SEDERTIL, B
OEHHIEE OB B TR B L HGHEE E
Efedotoo b2 b, ¥ 1 v E 3RO EE
iz hBAE (MBS LTwiv I hcBbhi,
ARI X Polyol-Osmotic ¥ 3c S\ THRE S h
T EEHIT, RERAVRE R E B I s R A R
B LR IhETHEEREZIL TV SEORE
ERCIE, XIRBE L HE L M E L A
Hote, TOHEROLTERMRIOKEBERZ/RLES Z
LdcEinws, EEREDS » e R, SEE
O ARl # AR L7256, EEilofiatic g8 s I
ETREMA DD L ERBL TR Y, SHEERHNY
TORELEbh, 22V v3F A4 FEOIcES
WTHRBE A SRET, FoigAESRBETS
BEIRAUSR S 1R 5B 5 2305, HBF W R ES
BORT LSt B E D A by, SEOERTI,
o TFEMREEE0ZE LIz TR B LT
HEEN bz LY, ZoFEHcHaAEDE
PdbhE BBt BoRFIFHLT
WhEEZ BRI,

LhEmz & X b, Wistar 7 » + Obitisic L 5HA
Bk, PoRBRA S e toBAKRAAEERLS
S, TR HRTHBAT RS v b LHEMNIGAL TE
b, b rOEBAMEHBEOEFALLTHERATSHS L
Bbhi, @xoEfomAREDRCHALTE, §
@D R E—EE L RFHCBE Lo Tk
<, LavbErBeTs BN cRBMICBR L
Bz, WHIEEBTT v PO R s, B



SERE 24E10 108

HAECEEYERBT200HECTH 7o Ll & h
b, #ROHNERELRFHEICHE T LN TE
FTEGOHE IR TH - 7o, Kbk - FEoiiges
DERMITL, LEMoSELYMSs FoER
THHH, LTFLLMREEOM 1 2 — Pl s
F ¥, B cESYECERT A CRERSS D
E Blodiiz,

III Bk ahik bR lgc s
BV V/OEEL LA F
FvEvvrvsFzryoPR

Loz

HABOFHIEL bbb D8, WALARER
H LI LTELRS), W ohfifliEhT\W5, %
LTxoFMEHET 208 ER =714
NN, ZoHETEL-L5THE FOBEMAK,
B rotoo@EELELILLDL L, EHOMEN
BRECELLEL LIRS, &I CHEEKRELEEB
ZHWT, EXOSHRAUTBL A4, FoBEbu, ¥
Ao EEMIcET 50T, HEL LBWES i
DTIRIEDEE X I TH S,

B AR B> CEAMAAEO R BEED
ZETRAND DR, Mg 2ok B B HE
EZLLERDHD, EAMEHBEOERETF LD ]
2ELT, vyt X ZANRENFELRSY, 4E, &
L RERERICINE S S oL,

DEE, EO T v R LA LIOBEERSS L
Wi, superoxide dismutase (SOD) {E#T o il
EfER T RECER O R LR~ e,

HARFEL LCHEBRRTRL X {AFXhT
WhHEBbhabooFHHS, srr5ty, B
Cev /o voBRPHETSZ LT,

1. EBF&E

1) BB FEY: | Eagle MEM £5Hbl = » 214 | (&
F =4~ v60mg/ml #&¥r) ©5.15g &, 500ml D&
BAKCERL, A~ b7 v—7CRE LT, B,
10%KEEKFEF bV 7 A n15ml inz, EARER
(LUF MEM EBg3) & L7, MifiEsm, k1 oER
M OBEREIZIZ, MEM 90ml i210ml o 44 8 1 7% &
mgDrAg 3 vEkNzicbOXFER LI,

2) MlEEE: 7o bt EABFEREHRED K<
FHLAE, =—FAFLB3BIRASSEARICL 5T
KEEZHL, BEREBEL, B PBSHIcAht:, oF
T, 17y vvodicAh, 17EESBEL, PBST2E

EIPIBEE - Bk 921

HH L, LTORFRITE BT EERECT - .
ML R L ERof I Ah, Fodht, Kk
BELYI DM - T, KREEL ML, JIcHBELL
EEmRobic Aht, L EOBRERTNOKGERET
1T -7z, Dispase (1,000unit/ml MEM) 5ml & 7k 5k
FAH3.5mm 75 ATy BEEEILIC AR, 37C, 10~15
531 5 %CO, 52285 T incubate L7z, 00 bS5 R
DR A, 935 < 2 ~ 38 suspension L, 15ml
TI7AFy 7 EBRECEL, 800rpm T 5 SREM L
fo. LiEER T To0b, BEKA1I0ml Nz, 1m5< 2
~ 38 suspension L, HUSEMR L, LiFxiEci, £
T w1 dish H7c b 3ml BEMZ, 3.5mm 75 2 F »
7EEEMEE L, 5 %CO.55#% 4T incubation 14
i BHiIC 2B, EREEYTHRL,3.5mm D77 AF
PEBENO a7 ATy Ml Tob O ERME &

L TR,

3 EFFIE  Werv B L) v ARERKBIC
BRLTIO™M £ LEcbo®RfER L., £, #0R
BRI, 7ra2FA R0 MIciEb X 5ic, £
B/ R vRICMIciES X S ing .,

4) ERFE | BEEARIC, BEOL, v v ikmE
B, Vv ESARFARINERE, kL v ke
VR v RIMEEER O 4 O b o TSR E L
fo, £DO%, FEEE AT, Dish i1lml © PBS % A
H, cell scraper THE 2 XH 0, RBREwCAh,
BEEAO+TY =+ ¥~ "o, filakhes =
F4 XL, 1ml ® epfendorf tube 120.5ml # L .00
WLl (1FHEE 1056H, 47C). LBZ*-T
GSH, GSSG #t & SOD &l L #-. GSH, GSSG
B OPEITIL Sedlak ™D KK IHE L TiT- 1,
SOD FEHAIFEICILSOD 5 A F 7 = —®# AL, HH
i #IZiE Bio-Rad Protein Assay #{#f L7:., &Bo
a6 & L,

2. # =R

7y A BOREKME EEMRIC ey v RNz s
&, BeMsnzstvoldl, BEsA~2 5+
YO EABRORI(K39), £ oRiFK &L Eik
@ SOD &, R & FRICET LTuvi (40). =
Fio, RRLLORERGHE ELRBCE T, B
Wietv v rasgstvbamzsdd, SODERE
1, v oRNERECERE LL 0 LN, Z8ic
ERLTWA, £hi, avite—niglkxTd, 4
LML T wehd, HEOERd -0 (F4D), Fi-
BEfcY v /o vEMiTd, SOD B, «uv
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VHEMOBEFRCHEE L O LEN, ERALTWE
(B4D).

"3

FEEH v L v GRBEOREI 2T, WL o
HEhtuwb, Kk Lo EREREREE S h
fotedbiz, AFA VATV ANEK, KEEOREY
it & HHE™PR, Kikfkd Na-K-ATPase O
HETAKGEEBORRICEL LW HED ST
WA BREOevvEFIZL Y, BRI EFA
DR &, BB s F 4 v (GSSG) @ R
h, GSSG LKk EETH 2 v A2 BLOEEY
PKREREXOE I TEbRATWA™, SED
FETL, HEEKLG LEMEY v vk ETRERE

axra—n. - L LEN
60
50. 50+
GSH
GSSG
40 40
£
s
& )
§ 30
£ ) Gssa 20
10 10 GSH
0
ou 1 2 3 0 ! 2 3
LR SROEBNR

F39 i K& EEMB I kit 5 GSH & GSSG
DEAL

T 4

SOD &M (Univmg/mi protein)

1.0

0.8
=
-

0.6 rE
alk
i P=0.01
g

0.4

0.2

0

L ENRORE

B[40 Hr#Ek Sk LMo SOD Eics 25 v
v OB

HEE&EE 94% 105

(Unitmgrml protei)

3.0

20

BB oo

b= s Se Se 33

+
glutathion  pirenoxin

41 SOD &z x4 Se, Se+glutathione, Se+
pirenoxin @ &

THE® LI L ZAGSHOET & GSSHD LR MR
bht, chbit, KaEombslcA LoD
BhBEBbhl,

Bk LMY v R EURBER TR T
% &, SOD oBFEENES, MlHTETL TV, &
WhHZ ki, v vIMENEREO LREEESE, M
AT Ui, BILER OB X 2 HoE B 2
fetedic, ThAXFILHET-00 SOD BnEES L
DTV E Bl TR, BlhoTre
AL, BALLOEENREZ GAAMERERT WS
DT, SOD &, EABAHEORE b EE L REY
BicLTw3d EBbhi,

BEECEVVETLEF AV ERMLTRDE,
SOD iE#i=a v br—n ERUD, A LEML TV
1:. SODEMEE Z v & 4 v XA LLDORERY D
ZEEBRb®i, 2% b razrs4 132 50D EHE
DETEC EEL DR,

DEIR, SARFFOMbBYICEV . FvEN
2 THhiz, L /Fvii, AREEF 2 vlizESW
T, BB ENS T ETHBETH, SEORED
i, v/ F v 4 SOD EHOE TR CIER%E, 7
LEFFVBETIRRGLE, BoTWwWaZ EA¥BEL
e

DlEoz & kb, RO SBREOFYRTOEG Y,
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B KLk L2 - CHRRTRB &, BEMD
HIEDPHELTHA EEHM IS,

IV SMEBARBIET v b
ks AanE

L&

UM A AFIEF » » (Spontaneously Hyperten-
sive Rats: SHR)™X, & FOKESEBLED ®F L
BL LTES<HFEEIAT VB, 19744E 1203 SHR »»
bfierh B FERE S ML AR FE4E F » ¢ (Stroke-prone
SHR : SHRSP)™™ 558 2, SO & 0HE, %
CRMEEE 2L E LicFsRic VBT 5,

SHR o REIF I 31 B P90k, TiclRERT R %
MNEELTHH®Y A>T Koch 58
LHMERFDTTH D, EFETREREL, BFFHE L
OWMENDHSH, SHRZ, EHMEDY 14 2 % —HE
7 v b (Wistar-Kyoto Rats : WKY) #Z I fER 2 h
T\+%, SHRSP o438z X b, §E3%o SHR 13, Rz
HOFEAERRE B B O SHRSP &, ##R5EH
SHR (Stroke-resistant SHR : SHRSR) =431+ 54t
AEMEIZH B,

SHR o HARBIZE T 581983, WKY, SHRSR,
SHRSP C, FEirx b THE T2 200 b %
EE2 bR, bz, HLHETIE, FOME RO
MOBECEND L, HHERSTTE*DRMY
g chs,

48], WKY, SHRSR 35 1 08 SHRSP #H\ T, i
CETLEETORBEREEOEEY, £{DF +
THMCBE L toTcHET 5.

1. BERHKE

xf gk, WKY H100~305H #3875, SHRSR i
114~571 H E1500E (B, R 67 ~T1H 7075, B, %
T0~T751H£C80L), SHRSP #£91~ 355 H #69PC (A, -Sh
FET2~To AT, Ay REFET2~T4HAR30) T H 5,

FTRTDF v b, BEF (2 VY v PBR) LR
EREFICE—2 7N e 2) b 5vF (2—7HE
SL-5) T, KeafthlREOH & L T+ BELE L1,
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