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BHRES v VAN, 25°C B, 128RG8RS 4 7 v TRT Uic, KEFBE, &2
B UcBa 2Kk EahicE A, ZRMOEY L, WREER () 2 vERKALH
B MF) (cCfRE Lo, RBREEAR, BHo@y B LY,

BEFR % 12, streptozotocin % 0.1 M citrate butter (pH 4.1) & L7- & D %, 65 mg/kg KE
OEAET, BHRIOGEHUTREI S, 7 v Micid, A—BKickd, FEOEENEA
BRERE L,

2. BYFRES z 35— bORAR
JF (h2E) 1g iz, 0.15M KCl 3ml %%, motor driven Potter type Teflon-glass homo-
genizer (¢ X VR (10 up and down strokes) L, 20%fF €Y = & — F 2871z,
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JF (&£#) 1g iz 0.5N BERBEE 4ml Inz, LR FETERL, 10,000 xg, 104
#Ek L7z B % cysteine, glutathione OE&ICH VT,
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(a) cysteine ; 3. DOEEMEESIC DT, GAITONDE® i & v #lE L,

(b) 3&E3H glutathione ; 3. DOEEEAMEAMC DUV T SAVILLE HEP [ XD KRDHIEEH
#: SH 88 H» 5, cysteine BAZEF | Wcfiz, GSH & U7z, TieTZE 32 )c LD B
fEE X< —H LT,

(c) EHHE 2 O4AEV2ix—~F2AOT FMETVT I 28 L, Lowry B?

X DRE L,

(d) Mk ~oY VIR U BB ICHRER L R 2RO 8E L TR 28R Iic 20T, R
* v b, Glucomesser (HEUBBE/LFEHALSHEE) 2F 1 gloucose oxidase it L EE
U7z,
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Mooz & MISTER OFHEY ¥ U, #%%kd pH 24.1c LT 3.8mA T, 2R304,
FHREBEIKEEZTD, IFEME®R O GSH & cysteine 248 L7, WMHEOFELEOME X
ninhydrin TRERRA%K, FERRFZRIILTUDST R, Kx DFMKL %, scintillator 7 B g
@ 2,5-diphenyloxazole, 0.1 g @ 1.4 bis [2-(5-phenyloxazolyl)] benzene/1 liter toluene) CiF#%
U Tt i %, Tri-CarbeScintillation spectrometer, Model 3320 (Packard # %) ic THIZE L7zo

6. = -3
L-[3S]-Cysteine hydrochloride (40~122mCi/m mol) Radiochemical Centre, Amersham,

U.K. 0od0%, BHRTA YV F—7THEEBUTEBALR,
Streptozotocin {3, Sigma Chemical %t (St. Louis Missouri) A2 72,
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B7 3/ BEDABEEEAGRED, WIhdA YR Y VIRET 270 TH 519720, fllfk
DOMFED A, FEFAIC K B0, ZOMBHEDREE R, MKPOHEMOEEICIE Y AT 22,
W->TFERMT I/ BOGHEI»SOMBERICIRET P, AL OO T I/ B, S
DEFIOKAMMBEET, Z0%, JEBBEHLT 2 ONWTETL, Zhicfk-C, LD
BT 2, CHIIMEAEAEOHERE, BHOBRICKD, HRZKEGEHNT I HRNGHNIE S
HAERLTWO S, TR, BEHABRRERICBLTE, ¢H Ltk A4 R E vV RHERDOHH
~ORB OGO BickE LTI GSH 3, EFOBRBIISERTTH S I e RBEFOE NS v M %
R IcH Tz » T, MR IEE, BAREE S v MIFT, 7~8umodl/g & EH T GSH
b5, M A24BER T 4 umol/g RIRICERR LIch, Z0%IZ, HBRRECHKIC LS D LT,
4umol/g BIBDOEMBHEINTORERZEEZE L THEY, BEBICXDENALSD cysteine DA
EhioTh, BZOHLIL, HEBGHERICHKEEIEZ ONBHF GSH L X E{ED7 D cysteine
D, WA TELRLONICEICL S, HEOHAEDRK, HICEABITKREIRED LicBfls Shic,
O EHRWHP TR, K GSH b 2 BERRLNE SN,

M1, £17Tik SlBOBREEE-T. Ho GSH, EHE & & bICX 5iC cysteine D L ~Xv
ZAEL, ZEMOBREPSHICT 2HEREA K, T GSH (3, MuR24R]T, EHEBOTE
KRB LT B, &5 488, MR &l iiiTd, chld Tl T s Einl, 48
FREcHIMcER U, 72, O6RERY &M OMENICH B, cysteine BB E O MII/NI 0D, ML
HEEmnl, PHoOBTO®, 75 F—%77, —H KE, FERRZ HBAKRMOERICHED
BAOLTHEDT, JFRIEEELTIE, GSH, cysteine 3kic, HIRHELE->T 5, WERR
BCOMRBLER LU, BEELTIE, SEINLTW:, #EFHO GSH, cysteine O}
i3, ZOMD cysteine OHE HFAHA) 2RLTVWSEEELIONSE, LA LKBOEREICLD,
BREASHRICHOCERICE, ) EHARIKEDLDNET I/ BOEAEL L, cysteine Of
F, ROTH GSH 0N - THbhk bDO EEbN, 2 GSH O3#ic LD Uk cysteine
DEUH GSH 0ARICHEAAINIAR LRI > THId0 LI EN G, B COEROTHT

£1 BERROKE, HERSIUHRESR

m%aﬁim = |

BFOE R | FREAR
® )

) ‘ (g) l t (mg

0 1724 9% 8.0+1.0 | 1612123
1 | 159+ 3 5.140.2 [ 1218+ 31
2 | 138+ 6 44402 | 1043126
3 131411 46405 | 1103+148
4 | } 9964100

i 118+ 8 3.7+0.9

*+S.D.



32 B SRR JUBEIRR 5 v Mok 2 F GSH o #olx

6..
51 5
]

~ 4 4 >
; * 3
g GSH /// 8
~ Q
2 =
! /////// S
T 2
3

&

0 1 2 3 I

Davs
K- AL TICBY 27 GSH, Cysteine BOIRMEHIA L,

1#\\\f///¢/§;+\\\T1

12, HFTEB-cysteine-GSH I E#IRENRII LTV B XS IcHA 5,
CRMERHDF GSH of)F

KEAEOMRENT GSH s 0B&E, & 5ICHIRICT 20ic, BHEDDOKRED
OHBD—BHR L BHEIN, ULHrOBEHAERSMEI SN TOARMEE LT, #adiic, Atk

#2 streptozotocin BEIC & BMIRAIHEN DK, IFER, FHO%EER

m | fe ’%@'Eﬁ"g'(g)* —|IF & & FeEOR
S 2 [ o g p
S B fh i | B OB
I control B¢ 7 | 24 | 228+ 74 19747 |5.7+0.5 | 1.3220.13
I[%%mﬁﬁm 4 | 48 | 233412 | 18848 |5.3+0.5 | 1.23.0.07
ST i
msuwwmmml 6 48 239+ 8| 187+9 |6.4+0.3 | 1.36-+0.09
B | 187

* S.D.
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RIFZRE X, F GSH o# %2~

EHS v e, 2ANNHAR, 45 68c 1Y 0 15g oWk ES 2, FE 9 K 5-
cysteine ZREENHEE LT, T GSH 2L, 24KRMa%k, L3, HW1E
i, WEEELT, CORATERL, E28icid, ABEMAEKA, % 3T, streptozotocin
ZAE 1kg M 65mg #IRAIRE L, WELS S c24Nisaid BB L,

WEBICEANT, AEAEKEREH TR, AEo GSH 8nsss bhicds, streptozotocin £
Ho2WERBRETIE, —BE LW GSH ofmss@Ed ohic, GSH ich~@&aici3 K &<
LAs,  cysteine & ¥/ FRECHRMOMA 434 54, cysteine QAR % 72 (3 FIFE T AUR
BANB, PS OEHBICLDITGSH o8& 24 5 &, HH®%4AEMOMAIC LD, GSH o labile
72343 13T KT 2 DT, control FOHIE, R LRHENICHENZEEESZRLUTOERT
b5, Blki 4R oM Oic, 10MZ O BEREEO B £ T b, LU streptozo-

%3 SHEIREION GSH o8

pep | Mot | M HE B Cysteine 5| fpgp GSH g M OSHBO®S
N IRgfe] |(mg/dl M) (1 moles) (umoles) cpm X 104 Jo A O
| | o - ol o ”77”7}17_ ' cpm/umoles
I control 7 ’{ 24 120+15 0.83+0.10 22.5+5, 32 27.945.5 } 1. 22
r
| | !
0 ARl 4 ; 48 88+ 9 0.95-+0.11 28.443. 8> 23.0+2.6 \ 0.81
M stz 358 | 6 ; 48 | 339434 1.12+0.19 | 30,8429 | 27.7+0. 34 J 0.69
e B ] 7\” I ~

bor ¢ Vs @ p<0. 001
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tocin %5 DRERE T, HEHEREL, control HOMEILF LW, —F GSH &3, ABWEEK
B 5B, streptozotocin HEFE S ITHMLTHEDT, ¥S OMEEMET LTW3, ZOMHE
BoBYI, BELTHRLOT, WEEOE TR, W cysteine [k »T, GSH 24k X
nWBREhicdbDELEZX 5h b, streptozotocin # 58 T3, GSH rhd ¥S OYEMBEETH -
o b, i3, (1) stable pool KO EEITIE » THAD, (2) T34 I N7 GSH #H3k cys-
teine DHFHICL S GSH AERHBELNC &, IXB3EEION 5, - CTERIMTREH
ED cysteine H—WEHICH GSH & UTHEINZ DA T, #HAEER, BHERHEO XS
IZ, LT cysteine BEPICE > TR-> TV DIHOF TRV, ABITHAEED source 158
Bah, EAakici@ Ly URRBFA IR A IKB IO TS, K GSH &, K cysteine L
~ VD PR ARl cysteine D—ERRYIIIFRAIE UL CHREL T 32 FEL D S ufc, cysteine
O—KEEEE L THBELTWE0R, EFHYF GSH 0 =20 poo ® 5 b, R#HEk
DR labile 73 pool ThH b, A 2 RSV LIOKKEMIchZc - T, JFGSH v xuz# L
FF T8, ZD®%EBEOHRICE - T, HEE LTOD cysteine pRET 5ic2>0¢C, §F GSH
BaEIh, EAAKRICEDINEY, HARERS, BRETE, EFHUBEELM4TLRRE
oT, BAAKEIROIMHIN TS, 2DESUEHAT T, labile 72)fF GSH DA H iz
HEIC L. ED K BEADE T h2RICKRE L,

OFf GSH o turnover rate

o @, BEIRE O GSH turnover rate 253 3729, KiZad schedule ic kb, #
5%, & XU, streptozotocin #4544, 7 HAY, ad libitum (iR SE-BHicONT, B
GSH ##lg Lic, ERPERR IO 570D, AFEEROD streptozotocin #5812, HHRSHE
BORBEBHEA ST, (-2, 3, 4),

s, BERBELOIC, 7y b Z2OMLOBKE T, BEERPT HFOHEALTHRVLE
EZ ON5EREMA L, 18Fic, cysteine & tryptophan A3 & gelatine o 1 % L7-18%
gelatine &% 10 g 30 u Ci » L-3S-cysteine THE# L, 3BEREK 10ml c€ ) —RicED
TCBEES AT, FIMERE RESARSRMAREEIC, EHLTORVTRER 15 5o%
B T3,

t 0 24 48 72
Tt T T 1
L 1 1 2 ] 1 1 N J
9:00 18:00 9:00 9:00 9:00 9:00
Hfr UGS S #, ft |
r
“S— B
B OR B d IR B HEREE
IEws e | FE A - 77774 777771 v /l

-6 AOEERIEOEMED time schedule



Bl SRR KUBEIRIB 5 » Mg B1F GSH OREER

60

=
[am}

ceM x 1073/UMOLES GSH

N
o

10

D1aBETIC(FED)

====Ti72 =11 HRs

----- T1/2 =37 HRs

1 i 1 I

0 20 40 60 80
Hrs

X-2 $EFRF v MF GSH @ turnover rate OHE

60
[
0 A------- Ti72 =1.7 HRs
20 1
o NC T172 =28.5 HRs
2
» D A
4
g NORMALLY-FED
o
5
x
Fa
<, AN T NN NN W B B |
0 20 4o 60 80

Hrs

K-3 EEZ v MFGSH @ turnover rate DHIE

35



36 B PUBIREE S KUBEIRIG 5 » Mg} B F GSH O EE:

60 -
¢
40 A
20 A 4
. R —— <=~ T1/2=37 HRs
f 10 A *
4
g
;§ 5 STARVED
g
>
x
1 1 L 1 1 1 1 1
0 20 40 60 80

Hrs
XK-4 #HlEKS » bIF GSH @ turnover rate DF5E

A, S Ela a5 2, BathRX 10 BB OEMEICK AHF GSH LR, ©—
7 RPN BA I EEZ DN AR, RBEEAEOMFEAE LT, DIBRENcEMEERL
T, if GSH QS EEOHE 2B/ NEHEHY LB L2, IF GSH A7 %S o st iE %,
BB B IC plot L, #DOREMEEZER Uz, BREY TR ZADEE £E7-, turnover rate
O B R NS EBOES D 2 D0 pool 43, HREHTHLHEET AHARLTVE, Tk
SR OEEYARD L, BnFD T1/2 311K, B0 T1/2 @378 &7 -7,
ZD® pool DWThd, EFBYenTh, 1.7, 8.5 KBHIKENTELE->TS,
iz labile 72 pool DENHE LA, ZHRBASRSHHINTOIESKRE(EE LTV
boEEZOLNG, 0l GSH O ho0BBBREICEZ &DH, HREBDOETICLS D
O, F7c GSH SROHD cysteine HRIABMEEINTHEZ EICLEbDh, TOER
DOEREELRT D, IABBERDEA R, KALSOXRBERMBRBILODT, xAFRE Y
ADWRHICE >T, Badlr s, JOBUCEEEMLLTITIERICD D, —EORBHIEE
WRETREL, 20k, fF GSH ofRE:¥EBHS, MRS &L, FX 3 A2450
EO6BERI A, RBMNICR LRAETEEZ TRD ZBICREENSD 2 EBbN 505, BEHYc
~T, Btk GSH o Cys-¥8 OR#REERIGEESAONED, N1 IKERINTHE LD
IZ, AIIMH SO cysteine OEEKE, TOEHSKRNOFAETRRASFIBRKREVEZEZ SN,

3 #H
1. 5o bBF GSH (i3, cysteine DEFHE & L TCOAETBIRE NS 2HAZRLTERLD, 0
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A—BWEOICT ZHNT, BEMICE X SMARETICEVZS v b, B XU, streptozotocin
ARELT, BREERERLICT v FOFF GSH 0o BNWEZ &, RBEEEZREE L,

2. MO A T, FicAaRULHF GSH 3, X5 ERD 22 ik, BRTIRE
JIC#E U T e, iF cysteine IS FIFICEE N7,
3. 24RO 7o %, streptozotocin A #E LT, AMBERKEEZFER I ¥ T v TR, HFGSH
OFRERHMMBEE I, COTRKRR, KEANMROREL, EQOQRKOMHE LBEELTHS
L#EZ Sh, FMICHK cysteine L XA EREFH SHBELZELTOEIELAbII,
4. RERFEB®TIE, I GSH o R oR#EEs, BEL, FEREHO labile pool 1.7k
R, stable pool 28.58sficst L, £hZh1lkR, 37 & E SN, HEAGREEEICH
LT3 labile 72 pool D&t OHRBEEDENDIT &iCFE L,

cysteine D—FFHYISRFREEL & W 5 BT GSH o ##E, BIBHFA cysteine L~z —gE R ICAD
2D, BHAEROMEIE LT, A7/ BEREMRIKBT LT HHRENL, #h BREEED
SHEOHET, —EUHBICBIET 5 LSRR,

Bz, AUIFEICE D, REBABYSEEREABNILED T L KERKRFEFDERALF
%, kAR, FHHE CAERTOEEERFCESRBRLET,
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Summary

The effect of streptozotocin-induced diabetes on the turnover of glutathione in rat liver was
assesed.

In acute diabetic rats and rats starved for 2 days or longer, the amount of liver glutathione
and cysteine increased. The increase of glutathione appears to be correlated with stimulated
degradation tissue proteins under these conditions. The increased supply of cysteine from
tissue proteins stimulated the synthesis of glutathione in the liver.

On the 7th day after injection of streptozotocin, the apparent biological half-lives of two
pools of liver glutathione were estimated.

The half-life of ‘labile’ glutathione was prolonged from 1.7 h in normal rats to 11 h in dia-
betic rats, although those of ‘stable’ one were comparable with each other; 28.5 and 37 h,
respectively.

The role of glutathione as a reservoir or mobilizable pool of cysteine was shown clearly
under these conditions.



