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5

b

FEERICBT2FMREESLIIbavy FY T
REBFEOMpBEHRICONT

MILKFEZME—NBEE (EFE  MEEREIR)

%= %

B

(MAD 42 4 11 A 15 BZFR)

2

FHRERIC BT 2 MASHEBRED RETTRE &
FHESBARE OO LIPSH,THIN, BhAnd
ZDOFMIPS AT, FHFERFLRTBNT,
PG LR FRS T » MiC DO TR EE B LU 2
b3V ¥ TIHTE glutamic oxalacetic transaminase
(GOT) =AERIET 5 LFAKIC, FM&E GOT DE
[IKBAHTETTIE, BEICETFREEEME GOT
ICONWTHRES LR, COy 55 » b TR
IR EAEXRFBUENELERD TR XD
GOT, GPT I did D, FHEEERRAICE
mitochondrial GOT (mit-GOT) Db KB % b 7=,
FAHFREZICOVTS, 2OBMICE EER
7E GOT (sup-GOT) & & HiC mit-GOT @ kB
ETERL fo 8, —HFELERFEMBICONTI,
Z® GOT {EHED ERIZ sup-GOT DIl D &
KEXaboL@EHON, ThoDZ &bb, HEE
FoMebiE b, TREOZRICID—RKRTE
W EAEE SN, & IKEOMEIRARTEE DBEE
MBEEIN I,

Z T T, A3, GOT, glutemic pyruvic trans-
aminase (GPT), isocitric dehydrogenase (1CD) kX
{* glutamic dehydrogerase (GLD) @ 4 FEE{HE I D
WTHFRAARERTT T 5 & & big, ZETRIE
KB BN oMEDMPE.RETEER L, BHE
O RRAS T DERICE 135 furh¥ H BRI
HAEmL:,

I

HRMHMRUTE

1) BreEsk
EREICIT 150g RO T » b 2RO, L

BT b smERBEE L, RERWATEEICII25%
CCly A ) — 7%k ESR 100g 0.2ml HTRIIE
5L, L3, 6, 12, 2¢ XU 48R ICENE
NS5ETOEMERL, ToHPrICMmERLUFE
RERIL, DitOERMEE Ui,

HRBII M BEBARREE T, —IPAEIFRAIZ8:
&, TNTHBHEER THAERICE > TRR SRR
INFAMFR 9B, @R 24 5, FEZE 114
BLUOFABEHSISHESATHD, shThoBE
MEBEBREERZICAV O, 188,
NERSHOREICAV O e MFR, MAEA
MEEOFEIC & DITFRBEBOFMIHCE I D
DTH5.

2) [IFREFSATR: )

0.25M sucrose (pH 7.4 TR £HW, 245
v MFI310%, & T3 1 ~10%0 homogenate %
L, BOAEREC LS TEROATA L C 2
Dot

3) BERIEHRIEN ' ,

GOT, GPT |2 Reitman-Frankel 2D 7 X b fil5E L
7253, DEAE-cellulose column chromatography ¥4
RICDUVDTIZ Karmen 32 ZFOTHIE L 7, 10D
12 Bowers¥, GLD % Olson®) 5 DEMICITITHEL,
FKLITRTMEZNENORGRIC L D THRE L
7. FF3 b3 Y Y 7 ATPase MEHDHEIEIL Reckna-
gel 5DHFHED &R, 2, 4-dinitrophenol (DNP)
BXU Mg+ttt T ZNEZNEME(LENLS ATPase [§
HARIEL, COMBAOHFE®LOEBLZ I tav ¥
) TIHEOHRESE Uk, 28, D EOHEREEED
REIZTRT 37°C TR Dk,
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#F1 Assay Systems

ICD
Tris + HC1-MnClg solution* 2.2ml
0.1M dl-isocitrate 0.1
2.5mM TPN 0.2
serum or diluted liver homogenate 0.5
total volume 3.0
blank & Ho0 %
(3&¥ : mp moles/hr. /ml. )
GLD

serum liver homogenate

b

151 #a

1) RREROIFHNLA5 T

EFRBBFOF N ICE e MFB X URLE
J v FJF®D homogenate Z @ LTEEEIC X VAT L,
Wi &S Eh O RRERIEEENE LR E—EL
TR 2ICRU T, [EESHIIESEEEEORBRTIC

F2 MEONMEALA (5HTEE)
-

- /s P hbav
0.2M potassium phosphate £ & S—AH FU 7 3
buffer (pH7.6) 2.0 1.6ml

5.6mM DPNE 0.10 0.10 1o | %2% 3% 3% 2%
0.16M a-ketoglutaric acid** 0.15 0.15 GPT | 93
oM  NH(Cl 0.15 0.15 GOT 77 6 9 8
8mM KCN / 0.20 GLD 12 10 48 30
0.5M nicotinic acid / 0.20 _
®OH 0.60 0.60 7 b

total volume 3.00 3.00 o }ZZ > }937/’ %

(7&# : mz moles/hr. /ml. )
* 0.01M MnClg, 0.15M NaCl, 0.1M Tris - HCI
(pH7.5) #5:2: 15084 KCET
** blank i @-Ketoglutaric acid % R\ db D
AWk

4) EAEENE

Folin-Ciocalteau D Lowry ZEE6) A HU 71z,

5 I bav ¥y ThEk

R ERERMR LRI, X5IERNLE (10K
C14) BT zDTe,

6) GOT-isozyme (DAF[EH:

DEAE-cellulose column chromatogrphy % FA4 > THF
BLUME GOT DA E AR T /5D, 2 X20em D
DEAE-cellulose column ZfES L, 0.005M, pH 7.0
phosphate buffer T#H 7 AEMEB T 227z, Ak
L UTODM homogenate B 5 WIXIMEFIL, T8
sephadex (G-25) KL DA VIEBLAHDEHER L
fo. WIBKET, 2IZHBIBS ORIKD KL, 2
hZh 0.005M, 0.1M, X 0.3M phosphate
buffer 1€ & % BRI 54, 1 EETK 30~50ml
DOFETIEH U 6l °>HH L 7o, MEF wit-GOT
DEEI3 chromatography FMHEHK, &5 IKEDOEHK
FHREORENC LD, TROBFEEBIC b
avF)7 GOT ZNEND km OEZFHEUTH
ELI

ICD 87% 2% 8% 3%
5

GPT 95 3 0. 1.5
GOT 68 4 17 11
GLD 10 10 68 12

METBZEHLT, PO2ZENEN S POFHEEL LT
RINTVWS, £ MFBXU T w PFEDI, 20
FEAHEHEIR EEICA 5NS DI ICD, GPT,
RWT GOT THY, Itav P ) THEICALN
5230DiF GLD BXU GOT O—¥TH 5. TOK
EIIREROWED & bIFIF—HT 5.

2) OO0y AMFEET v bickd 2MFHE XU
AR B R E:ORRSIZEE)

R EERicd 5 ch o BE ol b T
BE I TEREYE RO TRET 22D, COuE
O 5ic &k 2 BHEFEE S » + OMER KUHICD
WTREBRIEEAREEEICRIE L, FOXZEHEMSE
HELER U, B1icad s, JEBEMsEn
ICHIRRIERE A s B0 8 ~ 6 K EICEL I
ICD, GPT, GOT 7z& D LEREMRZRO—ROIEME
FREASA SN BH, VYT REER
GLD, mit-GOT QiR iEL&LFD ST, e
IbavF) THEEQ—EEEANELIBZ IV
F Y 7 @ DNP-ATPase jE#:(D Mg+ +ATPase &M
IR B B b LB NRIT O 2 h & AEOET#
BITV, 12~48K500 B OB/ NED OSSR
RYEICE, LEMGERBICILa VYT
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M1 = COy MET » t Off s L TF X 3 2 B RREIC R 5 MEBE Sy — ¥ (1)
MEREEEORKFEER BRI RSBmO Wk
s  — 1CO:Emssiem x AL
% + *].cp—;’\ GLD: ’ x-w—'foa
1 ~ GOT,GPT: % i
'S lgg &‘/’ - ug; b0l
Y} 4
Y 2 R %
H G| | 33ee 2
2 GOT e PR .
5 -
1CD $ e o 3
ATPase\\ ]
-50 Transforiation GPT * s e . . P
A\
\\\\ GLD e o [ X e 9 * .
L 3 TN P iy
36 12724 48 36 12 24 48 GOT L .o o ot
ty 85 . .
(s BEHh BB W o - t.e 3 & MR %
SR E I TCOEHETIRAR LT, i GPT . . . cense
BEEIER LR peak ZRL, ZNEFETLTI b o Tnormst 200 500

R t Y
2 ¥ ) 7O ATPase EHE HIRFOZRICHL ebati e Enzyme Activity

SELHYL (LRo#E) 24 THED, WHosil

M4 FERSHRECST 5 LBEHREAY -
Fav P TOBEESHEESN, 48RHEB OMmE Bie B m%@% #—v(2)

GOT > DEAE-cellulose /15 &7 0 } 45 A3 sk | e o
2RI T, mit-GOT DB AEA 5, eo{ . Bom ot
8 3t 5 o
B2 DEAECellulose #5427 a2} 774 1co| pez Resrao @
(7 v L : CCly $e 54 48 IRIA) GPT| |} .o
[ GLDRS g »
x .
Totat Activity: 3 -
t GOT "y s
. i GOT 4690 L # o iR
1500 (Recov. 93%) ICD_:':' i )
, &PT 2850 U. o
(Recov.88%)
GLD e ar s .
(T oT s et o = ae
jo00f ] GPT et | ¥ i B
Sup-60T IEE Y
GPT| o[s0es o eo. .
| 0 ~nor;m€ 2.00 I rIJO
500- range Retative Enzyme ActLVLty
.t “
T \ F— ¥ IEILE S EHUI% WHE 1C 10D, OLD {4
5 “ \ ENENBEL, TNTHBRSEERES UTRER
80 160 240 (ML) Ute, QERFRIGORR <4 —v (X3, T &

l—o eosit— ot —0a M LT AR OBE I LRSI TS
hosphate Buffer (pH: '10) i

BH, FCI ba v ¥y TREREONR ERE

3) KFESKREBICET 38BEDMp/ <2 —Y L HIERICH Y, & ITBHICIERERED

REREHEE—-RBOEFC>OTITESERY —RE ERERSBRENTH O, CHid o0, B

FRFICRITE U7 hs, SREILEREDORIEZE TS 5—7 w b D12~48IFR B DIED 71 LIZZFABL

K320, @3, MeIGRTM F7 AT 3 L EMEFRT Y VAT 2 F—EiEEOIIRNZE
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AR THAOHE s LTI (M8, filk),
GLD @ _LF3 EERERH#O EREI U
BEICLEEEOR,

BRI THEr 7 VA7 3+ —¥HEK 100 3
Lo LRE P2 D RPICHRT 2EN T (K
3, Lb#), fho LiESHEEH 10D &k b RIEEIC
REEARAEON, ILICERADOS QIZRKIEHE
GLD {EMDERELE bizo1e,

FFEZETHE 7 VAT I+ —EiEENRER
VUSRI EREERE LTV BERTIE, RO
BAIH 515 GPT>GOT & idiiic, GOT>GPT
DEMNTH 0 (K4, TiR), hOBR Z—
vCHFROZNERLSHHIITH D, §ab
b, bESHBEOND EABECHKLIta VY
) 7RYE GLD O ERMEETHLCEBNEREIN
3.

F7z, bEENRE XCRABERTHETFEEZS
LFRBH > SER S (D4, B3 FEEELH
BPpres —vERL, LERESEROEREICHKL
GLD {0 LR SBEETH Dk,

mE L7 V27 I F—EiEEBSEERECH 518
MR BLOFEEETIE (e, i) hoRE
RERSIZ LA CERERICH D,

4) 3 bav iy 7EEEREEOMADEDR

it aviy 7EEEEE L TiE nit-GOT, GLD
ZRE LD, & FIEHRO mit-GOT IZ DU TILH]
R OCl #5.5 . +MED LA L Hikic, DEAE-

%3 NEEBCRIBItoy F)7RERED

mFv<nm
seml| ___ M GOT |
No.| 2 L P mit—GOg'g M 7EGLD
1| & om % B £ 810 4.8 244
890 6.1 120
180 0
2 | B om %A 380 0 400
225 0 240
3 | & i % I R 185 0 50
940 3.5 250
4 1% B OF % 185 0 140
5 1% # F £ 410 0 250
6 |FF ®m % 240 ] 530
TIHF OB % 54 0 210
8 |FFAREMEH 50| 145 0 650
9 [FFAREEHX > o 280 0 390
10/ # & B 99 0 0
(BAMFER

¥ R =

cellulose column chromatography % F LY TAEEREE

L7:. £EFEEZNEIC DO T GOT, wit- GOT,
GLD % [FACHIE L o #RIIK 3 IKRTWMLTH
%. mit-GOT i3, AF#HIT GOT {EH#: 801, 890, 940
B ARTBEERL ERCOS, Z2hZniiEkko
4.8%, 6.1%, 3.5 %DESTHHICKE Sh,
z DK, GLD jEiEiZ 2N £ 244, 120, 250 BifT
T, ZFOLRERBKTHD. Thic KL, mit-
GOT MhMBRAELMICERDIT D 1 FFEE, R
JAH S o Eflic BT, GLD Dt FE REE T
Hotz.

BELLUILESE

PR BRI 1T 5 MEE R EEOE BT OHM
RBELTLSES TRV, —icidl) &
@R X D OBROMp#EY, 2) BEOHEHh
~OHELERS, 3) MR TOBRDERBRELL
OBFREERINTVS, ARETREL4H
O AHEEER IO S IFEERFRICHE U Tl
Ny scEBmenTsy, bR 1) KET?
BEEERD & HFEINTHEHDTH B,

U ARBRBERBCBLTY, SHROMmb LR
B2 DEBRRS—HR TR T &Rk X D i
hTED, MRABXEEOSD, BEROMIRN
REDCHE, BMEAOCHINESRBECHES, BLUM
7 )75 v RO\ERR EHBBEOMPEEESE
HETAIRFEEZONTHEZW,

& AT, i Henleyl) 5 RFUIH £i%#EdD 5
WIS AT 5 L RIIC GPT e siic
Wb a2 &% @Y, BlEETRD 5 & Rk
MBI ERE B C 1TV, RN~ OB REE
EABERTHRUAHR, BRELPTOORLER
SHEOBET, 370/ —sR0Ibav iy 7R
T ABRITREASHRANCEFT S EERT
Uiz, 2O CHERORMICIZZORMES 50
ZTORFECLODTEREDOH S T &, & HICHERS
T DTS STE AN I TSN T &
5, TOMOEERTLIZ &2 S MREEEDTT
HICL BT EMRIEEn, i, BED, fEy,
Magsarratid) |3 GOT-isozyme DD, WXk
W, 70<t7574—550R%EENEE
BOTHREZOME GOT OALERIES RS Fo#l
R, FREOMmFE GOT @ L3 FFMia ti#EHks O
GOT DA DIMARMIC & 3 D THB L & %16
L7z,
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XT, CCHBERITMIRDAE M XUy
HZELIIERDOMELSIZIZHS I SN TR DO
%4 endoplasmic reticulum & % W IIFEHEBE LD
BESEED, PROBLATI a2V V) TREE
B LR REELRHEL T 5E0 D, EER
HELUEBROMPERIC OV TA S L, B
M ER%2 51 OR LESFEOHBHLTHY, K
SABERRIC RSt OIRN 5 12 BRIBICED,
{1FaYFYT ATPase [FEOE(LE i b
a2V FY) 7RED GLD Bk ¥ mit-GOT O M |
REimERsN . Y ELORBRFHIRASHEIERE
BENENE ST IREOR ALK LTl
hicEHRTECEERBLTH 3,

BIRBIC DN TH BT, FTHHRO CCYy thE s
v P OB MR BICHY T 2 X RIEREO—#%
Ot ERHH SN DRAMTREHOBEME
ThH5. AEFREEOFAEIRM/NSE OMEREED
E2Be/Oick 3 &, BEicii/hako
EbnsbDE bTFEETH 543, FKFC Disse KIEIT
EmT MBI B ENDSE LN B T L&HEHLTH
5. XSINMRIBIZE U AR 5% DT SE BT
HOBEBENRE, S, MRERESRICE 755 ik
NEFRRS D Disse KIEE X C#IRFE~ DML A
BRALTN 3, TNoOFREHbEEZLE, K
FEOBMIC BV 2 B H O 3B RMED FitE 12 13
TR, FalRORERK bBRELKESTSC
EMEZONSD,

EEAFRBEOMpPRELD I b2 ¥ TRER
ROZhI BT 2 EHEEESHIF A THET
50, AUFRTHEAMIZZRBEOERNA
Sh . GLD/GPT &tk AR 5 S 1BHEIE Bk
RTES/NEH0.55, TR THO.7, FFEE
TH 2.5, FFAMEIRS ST 6.5 Th 3,

I bav ¥ TRERH# GLD Dbt ki
RO ZTNICEN T 2 2 RT ORIFEE L
KUFAERH S oM ch 5, LiROF R4
SIS C DEEH <4 — v DEBIL, £#hEho
WEEIC S &9 IR BT REE ORIk &£ 5 5
ns. FFEZOLAFEREZIC S &9 < histologic
hypoxia {CXBHFI b a v V) 7HEE DEEITYR
FEALNBTLTHY, F7c cholestasis ITH1F BIF
EEMBORRICEL TS, £2ORARLBEHESH
TISOAS, BIRHIIE I F a3 v P TORERSEHRE
HEBERICHEZENTO D, i, AL b2
Y FY TICRETET 3 mit-GOT 12T L & [BF ISP

AP €2 oF (RAG I3 d o

Frate ks #4EE% GOT, GPT, ICD (X, JFRiE
OINAZE D TIZIZIAT L Clid R L 72 DT
Uy FIbav Py 7iCEET S GLD & mit-GOT
oMz, FFREOHEIC K D MRNISEBES
RUT, BEBIIE, Ibavy P ) TEREFR
THET L& OEIBRBICAAELLINSZ DR,
GLD, mit-GPT T&% ¥, mit- GOT (I Al
{, B EDOHEADORBIKE DT bEERBEL ICHS
DHBLEMBEINDE LV D, EHOBEKREED
R TIT, mit-GOT M3 X FREHRD GOT
EOBEERL LRBIKB>TEYD 5h, —F GLD
DR T T LA FEL, cholstasis DIEAICEHE IT
AoNf, HEDOT, mit-GOT OMmhHBiZ5 DA
TERR ISR RIC RT3 C & bsitEE s, —F
GLD Difih FRIEBs LA BRI bav Py
TEEERRLTOS bOEELONE,

= E

FFRER TR 1 2 B REHET OEKENES
ERH T LPRO—BR E LT, GOT, GPT, ICD,
GLD 0 4 TEER O AR NREOERICE TS
M HEREER S Mg 3 ~, COuE 5 o b
LR REBRBENZIC OO TR ZTIZVUTO
Rk A 1S

1D e MFEXUT o MRIZOWTERLSEEEIC
LD EBROMIIADH LT~ I-#558, ICD, GOT,
GOT DXESMITL bICHiREEICH Y, GOT ©
—WHLFGLD BRI bavFYFPREBELTVS
TEEMRUNK.

2) CCuZtkd®Es o bicount, BEfficmrht
AEHIDOBLBESHDOERRTHY, NFEHME
WIS ip IS MR BIE D IR B A 4 B R INICE D,
Fa Y FY T ORELELWTUCABED GLD Bk
U mit-GOT oMb BEAED 12,

3) RAMUFRBEOMIERER/ 4 — viZeiicl
BL, €OBPICBEREERO—HKO M L7 H
Ao, GUEEHEFROMmMBELNF v 2734
—€ DRI ERGITIR ERHAREER DM H b
HBHICEE TH o1,

4) [FEZE & FAMEEH S D#Epliz & bic, T
RBEIHETICI P 3V ¥ Y 7RED GLD ol
th RS FEATERED 2 ICEL T 2 B M
bhte,

5) [F#IR Li%4 7D GOT, GPT, ICD {3AFikke
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DOIEZMDHY, BIZVETHRMPEREER U,
6) FFItav FY TRED GLD & mit-GOT ®
MR BRI, FREOZERICK DRMENS D
1, mit-GOT Mg HERITEHF R B L CBIETES)
WEFF%D GOT FHikDEEE L EREBHICR TR
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Clinical Studies on Plasma Levels of Liver Enzymes

Part. II Plasma Levels of Cytoplasmic and Mitochondrial Enzymes
in Rats with Acute Liver Injury and Patients
with Various Liver Diseases

By
Yoshihide SANO

The First Department of Internal Medicine, Okayama University Medical School
(Director : Prof. Kiyowo Kosaka)

The plasma levels of isocitric dehydrogenase (ICD), glutamic-pyruvic transaminase (GPT),
glutamic-oxalacetic transaminase (GOT) and glutamic dehydrogenase (GLD) were studied in rats
with per oral doses of 0.2 ml/100g B. W. of carbon tetrachloride in a 25% mixture with
olive oil and in patients with various liver diseases. Mitochondrial GOT in serum was sepa-
rated by DEAE-cellulose column chromatography.

1) The elevation in the serum levels of GOT, GPT and ICD from cytoplasma occurred before

the onset of parenchymal cell necrosis of the liver in a histologic sense in rats with CCl4
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poisoning. Uniform elevation in the serum levels of the enzymes from both fractions of cyto-
plasma and mitochondria of liver cell was found in acute icteric period of viral hepatitis as
well as in rats in 12 hours to 48 hours with CCly poisoning.

In the case of active chronic hepatitis the elevation in serum levels of GOT, GPT and
ICD from cytoplasma was predominant as compared with relatively low elevation of mitochon-
drial GLD.

2) The distinct elevation in serum level of mitochondrial GLD in liver cirrhosis and
intrahepatic cholestasis were characteristic as compared with relatively low elevation of the
cytoplasmic enzymes in these cases. It is noteworthy that these results reflect sensitively
the intracellular lesions in liver diseases.

3) Mitochondrial GOT could be demonstrated only in a remarkable increase of serum GOT
levels in the initial stage of acute hepatitis as well as in the exacerbating stage of active
chronic hepatitis. On the other hand, in cases of cholestatic liver diseases and cirrhosis no
mitochondrial GOT was detected in serum, while another mitochondrial enzyme GLD showed
a high plasma level.




