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12K 4 BT U 12 K E 200 g #[#% D Sprague-
Dawley ZHHES v b %2 = — F VIKEE T ICBABE L,
PARRL DEA LAY = 7L B 2B L THE0mID
Ca-free EDTA Locke[SANR( pH 7.4i1c %) »
EAL, BERKERES & O TFRER 2 UK U THE
PERUUTOERRICH L.
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EREOFO—F2H o UORTHAEL, IF
IBERD S5 ERD0. 25MEEMK( pH 7.4)& & biC
WAHNEIEOEDF 7o tErF 44 —2H0
THFEIRE HI0E ETFUTEBRLIZ%, 4247b
FrooH-¥TCRBL, ZDORKEZ80G, 353
EIL LTI 208 L 12, X 51 QMBI %0. 25
MBESEM ( pH 7.4) T2 @, Krebs-Ringer pho-
sphate ( KRP) #Z{E¥ ( pH 7.4) T1M[, 80G,
3 IRLETLYENE U CHIT SRR 2 R L 1. 72 3BT
BREODEERIZ T~ TKKFTITR, @i
iz 0 CIREML RO 2 ER U,

V) R854

BRI VT Incubation medium i3, 1)pH
7.4iCE8 L1z KRP E#K, 2)107" mmHg 2T 7
RS %, BEARICTHEEL 12{EEEFE KRP &
¥, 3)107* M#E D2, 4-Dinitrophenol ( DNP)
7N KRP B TH 5. I 58 S hi BT Emg
KD H400 X 10° {H % 2 ml D L ECIEMKARIC37TT, 1
W, 70El/53 DB CIRBIRE L 128, 7000G, 10
SERBUEN L TB o LD EHOBEEE %
BEL, The2BEOFERARREE & kL
T medium ANOEHK 2R hEHLUT:.
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WWHOBHEE L, EMABRS 0RMmT 5 & & 6T,
BB DR O— B2 RELL 12 Bld 5 BHIPAM D A
T2 ->THRRE L. iERRictd 2 Al128R X
waE LI

RHL U 12 F O —5R % FHEBE o> 9 fEA D0. 25M B
B ( pH 740 icAN, 772005034 HF—iC
TI00 IR/ T 1 3B L, 80G, 1043REiEIL
LTLEEDE2 L b 2t oi—bE LT
ThACKY PHERFAT O %~k 2700G, 104}
RLEIL#D LB % X 5127000G, 1053 b o L
THWI:.

) FERASNEE & ADP/O HORIE

2 harFy 7K AREREE ADP/O HoORIE
i, FAMKEEASEBEEE A3 75 T
& ot RUSHIZ 0.1 MBEMESH, 20 mM KCl &
W, 10 mM Tris $EE®K( pH 7.4) , 10 mM K,
HP Ok, 2 mM MgCl, /5%, 0.2 mM EDTA
WA 672 h, ABKL ImlC0. ImlDE ha v KY 7
W (3mgBEEICHEY) 2MA T2 CTRIGI R,
BMEZELTIZWINE 0.2MD Succinate,
Glutamate, @ -Ketoglutarate #M0.03ml3 >%H
W, X512100 mM ADP #0.02ml% RN L CTHYE
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A, WEBELIKERS v b
DO GOT iEME, 115+ 3781
it U T EROMER 2RU T,

GLD

G6Pase  EEDRIICIZAE & e EIXzh
>1z. %52 BB ClgticiEE

RIERMERE CF 7105, 8£3

1 HMKRP RN H
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GPT % GOT :tEKE &1

GPT

GOT

medium PINOEBEOEHEIZ, M3 IWRTL3
iz GOT, GPT 13%438.7%, 44.2% LR b &<,
&K T ICD, G-6-Pase 025.2% X 1821.3% T,
BbEb-1-Did GLD D9.0% THh 1.

[EESF% KRP BEW %2 A 1386 ORF MR
BFED medium PI~NDEHIZ, GOT 1340.1% & x4
Bl LTHE hERE b -1oh, GPT, ICD,
G-6-Pase 13%450.1%, 39.6%, 35.1% & BED
e AY, Bic GLD 1423.5% & XBicl L TH
2. 6{E DM % A1z,

IR B LY LD uncoupler M1 ->TH% DNP
%107 M T KRP iRl 12358 O B8k
FOEHEIE Hypoxia D& 3SR UEASAS
f, GOT, GPT 138 %43.6%, 42.2% & 5RicH,
LTiaEAEZE IS 1285, ICD, G-6-Pase {3
43.5%, 30.7% & BEWEIN %38, K< GLD 139.0

BE R R EE LR
RUTIHEE 2 B BICi3ERILL,
LIS E I3 AR BRI Ih o 12,

GLD BN BB TILBB%E L TEHLESIZ
Abhghotohs, HakBiciy, £1 HHRYT T
270 £ 1318407 & XHMEEE (107 L 29BN JicH U Tl
OLENMH Y, B2 B EICIIAEE 2657 + 2548147
Lo, NEEEE (138 37HL) D94, 8%
I L, DISEERED U THRE L AkoRE R
RUT.
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oD lERREZ 1.

BRI OIFFE D % — L T ha vk
) 7 AERI BT A SEBERIEM IIIEEE, BB
b EHADTREOEBINEL 2R LI

I) e btar Ry 7ORRAE & BRI

AFEIRAE LA B & B\ M GLD B 2R UIZE
2HBIBIBAFI 2L FY 70, 3EBIIET
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2R A5 & o8 ADP/O Hik, stEBhcHLTIE
LAEERBD -1 (E1) .

%1 Sy MFIbaFY 7O
FRFAMEEADP /O
N RO |EAREE20H)
2 B gy ¥ g

F5snsk | ADP/O | s | ADP/O

0. 2MSuccinate 4.1 1.4 [ 3.7 1.2

0. 2MGlutamate 4.4 1.9 | 4.2 2.0

0.2Ma -Ketoglutarate | 1.8 1.8 |1 2.0 1.9

) Friags

KRR E 2 H B OXEEMBIIIT S IL, FFE
HMlEORBER?E: LLBEOLHFHR 22D
iy ERhotz (BE2) .

3) %S v b OMiEs & CHFAREDLES)
EREE L UERMIFFHE S » b DM OBEEEY
1, X 5 1R & S IcHFiEZE D GLD, G-6-Pase
EHERNEE L THhICERL TV,
GOT, GPT, ICD iGitidxifEgt e ORIcEBDE
2D 12 05, WREROEEIIR 6 TR
T&Iie, FEERCREFERICKLT GLD, G-
6-Pase EHORELHBERTH 1. T/5b LIFE
ER T, MIEESEOCBROBAItELT: + 2
YFIV7, eV - ARECHEORD BEE T
hHotz.

FERB I

FFIERsIc 517 5 Mg REN 3, BEOIE
B> b MA~ DR, A TOBEEDEIL (FiE(L,
¥, PHESE) , m#H 588, R~ &
KL >TEHT 2, REBFEZRTFRIFNERD
MA~DEETHY, 2OBERE LTk, IFEo
WECHIEERAE DRSS E b Fohs. §iE
L2\ T, Wroblewski 5% »M# GOT, GPT
EFE & AEAICRER U 1 T IR EERER & o fic
BHESBEMH B C & 2B Y, Hauss 57 ¥ 135F
A D LB 72 B P R S BT PR B SE DI & St L
MAOEBEFREMES ER U TS T & 28U T3,
A" kkhid, FRBBZICOVWTHERE
ANCHIE L 72 M GPT S4RFRE DBFR%» 3
&, GPT 0 E5F L FMIESSE & i3z iBE &
5T ERRBDTNAE. Ub LIRS B OFLEIC
L ABEFEOBWHICEAL TIREEEN/LITRIZE I 5L,
ZDOAREITEE U TIRFBI 2 EHAB .
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OB, HESEBRKRTH S
GPT, ICD #3fx b <,
Rk 53 B RfED GLD, G-6-P-
ase 1313 & A EEEICTFHIEA
ICERFET AL E2BDI. D

= ARgtit, ARIAPIRESED R EHGL
DR FIE OB & BB
ULTWALZ EETRBLTVA.
GOT DEEEH LEDHEICH 3

BREMRENE D 2BED
R SERR LIZDE, J v
FFERZA GOT MHIlEE & &

50

[o}
G6Pase

2 xS v b ¢ bhar R FOMmSEIIE

FELTWARD'™ t&EALN
5. zLTCh 6D LEEDEBE
#Fi3, FFkRomEENELD
150 FRAYED NI E DS D
SR I TV AEEIL, I
i OMEIc & A MlBMEE RO

100 BBE NS X0 IRELS, I
FISRED B T U 1 IS
BYEDFHEICE B b O L BRE
n&s.

so JIES' (PO R SRR

55 b 2MAWT, GLD it
RO & FFOFREEIZL &
ol DRI IS W TIHRE LICKER,
G6Pase ¢ BiCIA 5% & 5 Dl

FrESR—} C 1 E®RSY b G-6-Pase, D\ T LEEDEIC

(EXBLURATS v b) FETS v b

Henley &' ' I3FERBEMICELD /LT »
EFRRE % M % &, Z2ODMEBRE T GPT, ICD,
Fva—2 6 BRI K#EREFR ( G6PDH) , FLERM
KFEEEF ( LDH) »RERMcHiRMcEET 2L
B2EDTVA. LLHAESLY ¢ 7 MFRERIEX
BRiTa0. BHEOEICH 5L OBEFRIKONT
PR BEal & DR iIc I ABERIEE 2 LB L 1C
R AR DEICOT 5 LDH, GPT /s £idMifa
NCBHELEL, trarFY7RIsaS—4lC
D45 GOT, © ) #—+, G-6-Pase 72&idid
LACHIBARAIREBELTWA L E 2BEL TV A.
EHIINEERMFE CHBENEL 2R 2O

»% GOT, GPT Thbh, H*¥
BEMGAICRE & b 22 MBS D IR % & 2 BRI 72
hEI»T, GLD XU b2 FY7RE GOT
DMAAHEREL2EH T 5B, £12 Neumayr'” , Schm-
idt 5 ickhiE, GLD »frhic ERE4 2 Di1dE
JED IR 2B LILEETHE LDNRTE D,
FilasEst & GLD IS0 LR & DB EsBESE
BLUTWA. EEOFZEMIE 2 (KR medium,
& A4 DNP B0 medium IC AN TR L 1-E5R
T, EoEOBEORHEIX GOT, GPT Tiaxt
Uz U ThRA ¥ &M<, ICD, G-6-Pase, GLD
TREMMAED 5 h, Ric GLD ORHMZEE
JAD#I2.5~ 31ETh -1z, T DRI, (EBETRIRAE
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& AL uncoupler & LT®D DNP 3, 2 pa v
FY 7RILE T 2B THEERCREICAARRL S &~
OBLENLT, 2&RMIZT b2 FY 7HEOER
et l A ER LM IN B, Bruns &
1015 3 Monoiodoacetate, 7KER{tA#¥, Fluoa-
cetate, Dinitrophenol 73 & D{UHHENE 2B
DEBRNCEH S, MmA o LDH, Aldolase, GOT,
Malate dehydrogenase, Phosphoglucomutase iH
o ERE2FHTCED, iV F-EERGOHEE
O UESSVHREO S cEEsHE e B LT
THDEBEALLNA.
FCICHFERENIIE 2 (KBS SR medium SR{E EER
T, Hypoxia {24 » Th7s b BEMIZ GLD ASme-
dium PRI 2 RE 2 BELIZS, S 5107 o b
IFEIRDAERE 2 1T/2 - 72 in vivo DEERTIZ, B
IRiE%#% 2 HBIC: ha > K Y 7E#E®D GLD »
DBEEFIE L TEBIcliAcBmL, >\ okhdki
F3AHIME GOT OEAR2EH1-H, EilDHE
ICRTET S GPT, ICD ®: s o/ —-oFED G-
6-Pase iz AEYEILERE L1, Thbb
fFD Hypoxia 1C#51) A IFABRO A H 1, A
RO % BT in vitro ORGSR & ERET,
i€ GLD offiiff ER»RMEITH - 12 FFBIIREES
KBTI AFOMEENELIIBEORHAR 2
RAHI-DAT, FT 22 FY 7O in vitro OFF
I SREN S & B (L ARG (LAE I IEB  E E 2 By 2o
o1z LG OFERBEKIZ, GLD oI HT L
b3 hor Ry 7O ETNMEREEE 2R TS b
DTRNTERBTRRLTWE. FrEC 42— bEBL
i har kY7o GLD iEiEAs, M GLD oLt
FEBFRLIEAERILETRE 80 - IZERICE
LTI, M GLD iU THA GLD OB
HiCE O DI EMIEPREETR L N VTR U 2
Stz &, BRI in vivo 15135 8 b3
v R 7 OBREEE SR TH -2 oD iT, GLD
BiADAREDMFICEN, KiEVES 2h 12
tEBEIGNS. Ft, FBREREK3IE, 5
BE®IME GOT, GPT OZXE&ENE, GOT FEHEL
Fiex LT GPT A2 & A EHEINE S, S H»
B FEOEHEE I ENBD sl —RiTT v
FEFD GPT 134985% b8 LS D EIIC & 5 DITHL T,
FF GOT D#80%13 Fa > F Y 7IRBHET B LWV
bhTH 0 HEEDR M OEE S HEEEDR
BEEBREL TV A EELLNS.
RICEBRHIFFLE S v F DEBEOLE 2 EF 5

# %

5 hERHET 5L, ICD, GOT, GPT TRIFBIV
MOV FHICIENT § BRGNS I EEPLE
itz LT, 2 b FY 7R%E GLD
RIFEEB O CIR ERBICH. U TH S bitidL,
M# GLD k¥t EEB LU T EREZRLTNA.
FREOESIE G-6-Pase IKOWTH BB 3N, IF
WEic T AFHlaEE I ba v FY 764
PFivoy—-nicU TR BELBLIELTVS
LEBRLTWA.

= A

5 5 b O BEARBEEER, FEHIREKER?
T2, R EoEHZ2RET5 L L b,
EERMTEZE 2 AT, MEBROEE 2RSS
UTokm%E A1

1) 75 MNiFRERIEY> o OBROEH L, £
SECRET 5 GPT, ICD TEL, i har kY
7REDOEETH2 GLD MHHH{EH» -1,

2) [EEEFE medium % FVZBEEEERR T, TR
WHkEH» 50D GLD OBEHSHK EHETHH, DNP
FIRBER T AOERE A1z

3) 7 v MFBEIREREOMARIERRED S b,
GLD & Bfich>EHicEmL, 2\ ¢ GOT
DEFEMBELNIZH, GPT, ICD, G-6-Pase ODffi
FERIRIBEAERDONZH T,

4) FEIREERL S OIFA GOT, GPT, ICD, G-
6-Pase, GLD 3288 % 8 U TIEFIcHEEIhI

5) FrEbiRESSE%, [ GLD EdE iz BRI LR
Lizitd b o d, FFE b2 v FY 7 ORKIRE
#E, ADP/O HLIZIERICHRF ah T bh, GLD D
BB USIFE b2 v F Y 7 DFEATHN L REE
BERULEWEBDNS.

6) FEZ7» bTid, T b2 FY) 7RED
GLD, 227 v/ —4LFBED G-6-Pase izhZFh
FFARTEBIED L, HiciiFhcRrBEDORNE
AU

Rekpichizh, CEE, TRE%ZED 1D
WIERER, HE—ELIECBEH N LET.
W& F UL BT —EE LB
LET.
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Glutamate Dehydrogenase in Hepatobiliary Diseases
Part 2. Experimental Study on an Increase of Serum Glutamate
Dehydrogenase
Shingo Kitada

First Department of Internal Medicine, School of Medicine,
Okayama University

( Director: Prof. Kiyowo Kosaka )

The isolated rat liver cells were dispersed in the medium under various conditions to ob-
serve the behavior of the leakage of the enzymes from liver cells. Furthermore, the hepatic
artery of rat was ligated to examine the effect of hypoxia on the enzyme leakages from liver
into the circulation. The alterations of the enzymes in serum and liver tissue were also exam-
ined using rats with liver cirrhosis induced by CCli. The enzymes assayed were Glutamate de -
hydrogenase( GLD ) , Transaminases{ GOT and GPT) , Isocitrate dehydrogenase( ICD) and
Glucose-6-phosphatase ( G-6-Pase ) . ’

The following results were obtained.

1. When the liver cells were dispersed in the medium, there was a marked leakage of
such activities as GOT and ICD, whereas GLD almost completely retained within the cells.

2. After incubating the isolated cells in the medium under hypoxia, an extremely increased
leakage of GLD was observed. The leakage of other enzymes measured, however, was little
influenced by hypoxia. Similar results were obtained with dinitrophenol.

3. The ligation of hepatic artery of rat caused the earliest and most remarkable increase
of the serum GLD, whereas the rise of GOT was moderate. The serum levels of GPT, ICD and
G-6-Pase did not changed essentially compared with control.

4. Despite of the marked elevation of the serum GLD, ADP/O ratio of the mitochondria
of the hepatic cells was not effected by the ligation of the hepatic artery. This result suggests
that the increase of the serum GLD does not always imply the irreversible damages of the hep
atic mitochondria.

5. The activities of GLD and G-6-Pase within the experimentally induced cirrhotic liver of

rat showed a remarkable diminution, whereas these activities in serum increased markedly.
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