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iR 1. MFENTETE Glutathione (DIfh GSH &BEEE) IKHANT, B ULAHFLELL
WER{ER Glutathione (GSSG) 28, AHMICHMEORELE T 2 0ELEEIET 52D,
HEFRRET T, BN GSSG 8%, ERICIEET 32 0REND S, GSSG EROF—DM
B, SARKARNEICEH L EEL ONIDT, HR—BHNSNTNSE ZDODHE,
(D), (I), EFHULSTRULAFE(DE, EBRIICHBRE Ui,

2. Fe(I)DE#IE, Box—F VKB T CEHIEL, BHORFRELERRAEHEICE
RU, BRECHRE®, BHRL, £X3THIROREEHRS KR OBICTIRLIEKH S,
kB, BeEHREIC X D ERYE, HEBERRT 209, FRERHE->T, B
KRR ZIREHE BT D GSSG 43, HEBRIEICETLEh, RELDEVRIER?E
ET5EREND %,

3. FE(MICLZEHEBERS v F DFF GSSG &, iF 1g %49 374nmoles ©, #ERHE(I),
(), Fx 26, 123nmoles X Y EFFICEWVEBE SNz, TiZH Glutathione IZX LT
5.2%% 595,

4. i GSH BROFEEREBSBERINLBE, BHRELRSHTT, GSSG 0BEEZ ()
EICX D HEIE Lice FFD GSSG 23, # Glutathione (GSH+GSSG) iI2 5% 2 K&K, 8
BrcE <, BRERIETL, GSSG K X2 BEARMEIERD, 5 v MITHREICEIELT
WA RIHEREDSRR X i,

WO BB VA T4 Y, BB, &R BRA, 7o MF

Abstract. We have validated a method to asess the content of oxidized glutathione in rat
liver. Three methods, (I) (II) and (III) of preparation of acid extract for assay of oxidized
glutathione were critically examined. Methods (I) and (II) have been generally used, and (I1I)
is newly developed. The peculiarity of the new Method (III) is that thin pieces of rat liver
was cut off and dropped into liquid nitrogen under light anesthesia and frosted samples were
ground with frozen perchloric acid. Oxidized glutathione content in acid extract of liver,
prepared by those three methods (I) (II) and (III) was calculated as 26, 123, 374 nmoles per g
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liver, and ratio of oxidized glutathione to total glutathione was 0.4, 1.7, 5.2%, respectively.
The third method of preparation successfully prevented oxidized glutathione from its postmor-
tem reduction by glutathione reductase system under hypoxic condition.
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Glutathione (y-L-glutamyl-L-cysteinyl-glycine) i, £&RIiICELS T3 SH £2F7 5
Tripeptide Th v, BHHEZEP, MK B 2EEAYE SH LAMOREE LD S, TOEER
®ENL, BIGRITEEER, BER, #%5, RBRL Y XO0ZPERR %, ZKicbisd, £
OfEAR SH BRIt X 2B REV, /D LIc@EEiilic, 7 I/ B Cysteine O—F
WIS PHMER & UTOBBE LTV 2EE, FHESRIERMCHO ML TR, YT
BIFEIcZ<, 5y FTlghF%4b,5~8umole %5 SEEICEEL, ZOKEIISETLET
B, FDEPELEYICH T S Glutathione OFFIFEIZ, B, GSH it ANE»N, GSSG
OEBHERIDOTIE, RDBZONIZFE BB L TR, 19714 Kosower 5%, 19734F
Nolan &7 43 GSSG it & 2HRMBRIC BT 2EAAKEEICDWTHE LTR¥, GSSG b Bt
REOELBFEEONBIRICIN > TRTVS, BRI, #BEHEDOBEREICHT BT Glutathione DfE
Hl, RUZ0OROETE, BAHORNEHMIMASricEI 22 dH 554, T HEN
GSSG 7384 5 LHENERE® SH &0 disulfide #4288 L, WERIC prot—SH+
GSSG %= prot-SSG+GSH ORIGHH D, ML, ccAMP #5i1ck b, i GSH L~wETF
BED, COMAIRRISOED Y, TAHNTHIEENESricIh!N?, OB, A
KEREH DN ERIACHAZOBLNEE > Td, BBIKERET S GSSG HEBEAIEK
ZEHBEINEIDEERLET S.DIT, ETFHEREADO GSSG BE%E, Hk37150, £ELT
WABREBIGEWEBNEMGET T, ERICEET ILEND 5, ABURG TRITVY, BHEFic
DITD, Sies, Akerboon'®, HEORETIE, EXH BB OMIENEERE, 1g FX0,
GSH, 5.5 u moles izx¢ L, GSSG 12 18 nmoles T, £ D2 300 &72-> T3, #-» T, GSH
BOERRESE TH B, GSSG OERIBSERIZ, REE2EY 2, B¥E5E, RBREETOLD
B0 GSH DOBbi3, GSSG HIt KEMBEELBE > TRONEI NS TH b, LB EMPITHEE
4 % GSSG 33, Glutathione Reductase it LD BLEINTLEIESEZA ON DS, £ ULTHE,
FRIMER, K@BEE, £EMMBO Glutathione DEAT ZEICIE, ChEBLTIEERS, BT
BEFS, ELTHI005—RTh s, BBOEREM, AL, BYOHBORIICY - T,
B EEHNEIC LD ERT S &, FREOHERTIE, TRELICHS->T, BRRZRESAE
U, b GSSG pEirdh, EEOBEIVESUEINIRBBREND S, &5 LicEAH»
5, HEREBb®, GSSG DHlEICD &, ZORBFHEELLPLICRFETYD, ZOKRICEDS
& BRBELEAONIAEEZRVT, &, BHRERCET 57 v MFEO GSSG DBAIZE/L



27

2R~

MR B XUOFHE
1. & 9
S.D %5 v b, HKE 200 g~400 g 27, 25°C ZEF T, 1205F0EARE Y4 7 V TEHE L
fro KREBEIR, RBZHEN ULBAEREEHAKS A0, BRTHRENEE MF () x v £
LVERERSH) BRIV, BYR, EREGEZHAZ1D, ERICEK - T, URHEAR,
—EMYy 16g 252, BRARMBKRISKR TEBICH L.
2. FFEEFTIAHE S OFRR
(¥, 7y P2BOZ—FVKEBRTT, BHRAIOERL, ESICBE, HedkRL
BAEEKICTHEOFEK LICE - T, fAEKERER, PRI S, i 1g I 9ml ©
medium (0. 21 M Mannitol, 0. 07 M Sucrose, 0. 1 m M EDTA) £z ¢, €—4—
EREp, Potter &, 7o v A5 AFEY 2 F A4 F—ICLDER (0ELET) ULThHE
TV 23— bRED, ChicERD L2N-PCA 2mM EDTA) ZIA T, k<&
& U7 700x g, 1053&EL L, LBEE,
(I, (BFEEREBICLTHRR LI, B# 0.6 N-PCA (I1mM EDTA) 2mA T
R CBRE L, KKH35%, PCA BE 0.6 N (<2 280cHis Ll LB 2/
(D, 5 v P Z2HEBOATHEL, BEbKEBRNLOFORF %, ~v I THEREKZER
hicgl D& L, BEICER, BT THIERT e85/ - T, FRIFE, ED
R EFEE AN SN TER: UBIRICT %, 5lic 0.6 N-PCA ZHREAERAD D
FShicH 2 I & LT, RRicEmst, B UBRA LT 5, COMEBEZAETES
Kk BAERL, ERT, KK5%, PCA BE 0.6 N K25 LD ICHEL, T4
DM ICHRE, T—4 B, ¥ RAWFEY 2 F A4 F—TER Q0RILT) L,

PREPARATION PROCEDURE OF ACID EXTRACT

1 11 111

RAT LIVER RAT LIVER RAT LIVER
+ 0,21 M mannitol + chilled LM EDTAY frozen in liauid N,
0.6N-PCA(1ImM E

0.07 M sucrose ground with frozen
0.1 mM EDTA 0.6N-PCA(1mM EDTA)

10 7 homogenate 5% homogenate 5% homogenate

L+ 1.2 N PCA
2 mM EDTA

5% homogenate ds

Supernatant Supernatant Supernatant
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$-3 SH
0,N NO, 0,N .
con” 00" €00
GSH 6SS6
NADPY NADPH + H*

glutathione reductase

ENZYMATIC DETERMINATION OF GLUTATHIONE

SAMPLE

POTASSIUM PHOSPHATE BUFFER PH 7.1 200 pmoles
ETHYLENDIAMINETETRAACETATE 10 pmoles
DTNB* 0, 3 umoles

STAND FOR 2 MIN.
YEAST GLUTATHIONE REDUCTASE IN 0.1M 2 MIN

(I:’lI(-)I_(Z?le’)HATE BUFFER CONTEINING DTT 0. 45 units
NADPH 0, 44 pmoles
TOTAL VOLUME 233;1" B
25°C 3 min
AT 412 nm

* 5,5-DITHIOBIS-(2-NITROBENZOIC ACID)

CH-CO 6S-CH-CO,
B OWN-ET + GSH ———> 1 ON-ET
CH-CO CHzCO

Masking procedure of GSH with N-ethylmaleimide

acts 2ml
H)

01 M NEM 2 ml
N KOH — pH 7.0
.1 M K-phosphate buffer
5 mM EDTA; pH 7.1)
— 8 ml
stand for 15 min at room temp.

extracted with 3 volumes
l of ether 3 times

Water laver

removed ether by bubbling
] with air

6SSG + masked GSH



HWL LT LEBEE,

(DI (I, #E, REHE £C UTFICH - o k4 OHETEI LB%, # Glutathi
one KU GSSG DRIERE & L,

3.

ERE
O# Glutathione (GSSG+GSH)
Glutathione O AHERIICHI 2 Tietze HEP OFHEER I, COFHEIR lug UTORETE
ENTHET, #OEREBREIKICRTHEIC, Ellman #3%, 5-5-Dithiobis (2-nitrobenzoic acid)
(DTNB) #%s, SH Eick 0BT E, 412nm [CRIBRERED M & ¥ 24U 5 LRI,
GSH HG3, BB &5, fit->T SH & GSH 04, AUk GSSG % NADPH
7T T, Glutathione Reductase £ k¥, B GSH icRLT® 3% &, DTNB 3:&xit
Wi AHEicis 5, DTNB BirO®EE % Glutathione 8iC B3 2 &iPH @ Glutathione %
WAECK D Glutathione BEZR|ET 5 € &K 5,
OR{LE (GSSG)
GSSG oA#%ER %icid, 5o UvEkHc masking A%z <, GSH % mask L,
mask N GSSG ZHIZEO# Glutathione &REBRICHET b, masking i3, N-
Ethylmaleimide (NEM) % U 7z,
NEM mE, $¥oBTA%ES>icEED 0.01 M NEM A4z, KOH chfd 3,
hRIRISAIRIC X ¥k, BEDO NEM %2z -5 THELR, 3HEEDT—F i
MATHLRHRBER, BELTHBRT 02K -> Tz —FVEERE L,
T—FABEHEEZIEICDEL, RRICGKEDICE >/Tcz—F %, OS5 2EXRBLT,
ZEREB DAL T LIV ELICRE Uic, COKEKE GSSG RIEICH L,

HREER

o) (m) () DEEFRMFHE I L 2R-ROEK

3ODHBEICI VAR LR OREKREER 1ITR L, GSSG 813, (1)) (MEick
SEFHCBNT, Kk 26, 123, 374 nmoles & 75 - 7z, # Glutathione (259 % B{L & D Hr a2,
Kk, 0.4, 1.7, 5.2% L7350, BIEBEREBGIOEAETER UL () Eick BEH, (1)
(I)EDORERDTFTEICHNEWVEER Ui, A—&HEOBYHT, BREANEORN ICLD, O
BICKEBREOE URBERE LT, #RETIR, 7 v P 2HEERAICE D ER ULBRICTFERI
LTwaoicxt U, (ETR, BORKBOAD, FERE LTV 34 & 7REE T 2 5 LB
WA U7, %R, BREAERTTEBR ULIESENSTF O3, K, KBt o GSH ot
KEBBLOANHEEEL Sh, BLEHORTREEIZINTOEr->kD BEETH B, £/
(DETIR, BEETHEY 2+ 4 X7 5[, Glutathione Reductase p3#EH LT, GSSG g%
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HEPATIC CONTENTS OF GSH AND GSSG

I I 111
HOMOICé%NIOZII\?D HOMOGENIZED FROZEN Repg;ted
WITH ISOTONIC WITH CHILLED .
MEDIUM PCA IN LIQUID N2 Tietzel®
NO. OF RATS (6) ) (6)
GSSG*
(ngoles/g liver) 26 4%* 123+23 374+ 46 254
TOT
%&iﬁ%&fﬂKmE 7.160. 62 7.58+0. 22 7.16+0. 65 6. 54
GSSG/TOTAL
GLUTATHIONE (%) 0.4 17 5.2 3.8
*=8.D. -

**=nmoles as GSH

BIETUAEREG ~cmilE b H 5, (ML D, GSSG 3 Glutathione M5. 2% % 5w %
EEAENESNIER, AENSAET T, GSSG 85, BEHARNEIZOEBHEREEICIT->T
WEEEZDZDICHEDLONETREDA D D, Kosower® 25 0.2mM © GSSG BET, 5%
ERMIRICE T 5 1“C-Alanine D & DAADS, MEI 7B LHE L THWE0, TOROD GSSG
/GSH 35.9%Thr8EEZDL L, ZOMEESTIFEL SN,

TOTAL GLUTATHIONE (mg/g liver) ==—QO-=~

N
o

2,0

1.0 % —{100

0.0

THE ALTERATION OF GSSG/GSH + GSSG RATIO
ON FEEDING FASTED RATS
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O#s R « HHEFHC B BHF GSSG v ~v DE

(e v, EBHEAET T, FDO GSSG #3# Glutathione @ 5.2 %% 5% 2R =B /2D
T, GSSG DEBEMICA S OBREEZR L THOEaEHREM D, LDHEEHOHZHEEL LTELL
Tkizo 2T T, Kok, FHHBEREOM O Glutathione 53, FEEICEBT 5K, GSSG i3, £D
EINRBEERTOLEREN . OO UDEAREHEZEALS v b (BHMOHEBK) %, 24K
ML, —IEM4b 15g OMEFHRMEL, TOMOFE® GSSG, # Glutathione &%, ()
kb, BEEEMUTHE Uk, BREEX-110R T, # Glutathione {3, #agickbaEL,
HIAHEG®% 2T, BMERLZO®KIEI, WL DEML TS, GSSG i3, #d&E LT
(2, KREMTEBNZT O, # Glutathione 1o 2413, MBRKICT % EE L, BHERKER
2HRIC5 %, 44 %, 83 % LB ERT ., HROFZEALGKRI, BER CIMEIIN,
EHEICL DRI S EERILT 5, GSSG D# Glutathione 7 5% £, iR,
I L DIET T 553, Kosower® 5 5RIMBR TR L7z GSSG it L 2EHAKD initiation
BB OMBER DS, EBiC, 7 v MFD, #if, FREKICET 2EASKROBEHICESELTH
LAEEME R LT 5,

KO, KRS, KEEBEEEEEMMNEBD F Uk KBEKRREEEMEH AL
B2, RAEE, FHME, TARKTOHELEF ICEHRT LT T,

X [
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