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¥ felfidr m-GOT DESIRWERIT 17561 D friseks
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IbaVFY7, 327w Y—AiHogeboom &0 P
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3 1 Operation of biliary tract diseases for 7 years
Cases MorTaLITY

GALLBLADDER STONES 129 0(02%)
CoMMON BLIE DUCT STONES 70 4(5.7)
INTRAHEPATIC DUCT STONES 2 0C0)
GALLBLADDER CARCINOMAS 13 4 (30.8)
DucTAL CARCINOMAS 11 4 (36.4)
CARCINOMAS OF PAPILLA VATERI 3 0C00N
HepaTOMAS 19 5(26.5)
CARCINOMAS OF PANCREAS 3410 (29.4)

( Kope Untv, ScH Mep, Dept Sure, Piv, 1)

{3 Van Roy Heirweghd Fji:'® ¢, UDPG dehydrogenase
{EMELY Strominger & D JjEE' ¢, Omithine carbamyl-
transferase {E#EIT Brown & DZFEL® ¢, arginase fhif:
1% Schimke ®Jj3:*® ¢, cytochrome P450 (3 Gigon 5
DFE* ¢, NADPH-cytochrome C reductase {E#:i3
Omura & @ JjEk* ¢, aniline hydroxylasej%: i3 Guarino
H D JFFEE ¢, aminopyrine demethylasejE{:{2 Orrenius
LOTFECEhERAE L.

I1V. GTTE& LTI50% glucose % 1 mlkg DE|E
TEHEAM LY, mEEX glucose oxidase (¢, T R I
V3 — itk i & 5 Radioimmunoassay & X of-., i
3 b2 K Y7 P/O ratio, RCR DflzEE Clark type
DEIEEBY F\ 7=, i soluble GOT FKyt m-GOT
DOEEFFIES Ok + soluble GOT mfERMmEREY B
WAREE D DRIFE LA HER Kok,
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i3, ey vy vEIOngAEL ETFENELOL, (R
2). FUBHR%E FFREEREMNRAE S0flicoWTH~<3%
&, BENFRCKROIFIe s Th, BARFMROTE
BT, FRRFOMFRE Y L E VEPFHE
HIOKR X & FRICIT—EOBGY R Lol (R
3).

% 2 Preop. bilirubin level & operative time vs
prognosis in choledoceolithiasis
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# 3 Preop. bilirubin level & operative time vs
prognosis in malignant obstructive jaundice
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L, MEIOBRERFREEEHR e ) v e VENE
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ng/dlLl B¢, acholia OFEOMKINEVR, #HiRRY
Y UfEA 3.0mg/dlic s B ¥ COHBIREL froTE
b, & EERGR 28H, 4@METhrhlliE
DFEDOIIC R ELEZNH O (F4).
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% 4 Preoperative period of obstructive jaundice
vs postoperative decay of jaundice (in oper-
able cases)
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1 Insulin release for isolated pancreatic islets
stimulated by glucose in bile duct ligated
and sham operated rats

IRt
ng/istet 60min

ek

Sham Bi ucti = 1 e
Treatment Operated Ligated Operated Ligated

Glucose 3.3 16,7 mM

Dl IDT y VETFVEAANVABDA VAY VA
BEIX, sham op. B T3 &, 60mg% ( 3.3mM)
glucose medium D 43FPAZ T\ ~T1,4210. 40ng/islet/60
min 7:50.81£0.25~E FECET LT, 300mg
% (16.7mM) T{23.161£0.43CH Y, sham op. FHD
3.32+0.41 L ORI EREZT L2k (H1).

—F, BT o b VYFANVREDL YAV VI
JEYV AR EML, JERIEE o HY 100835
L, 300mg% glucose medium Hh-Cix, 8.3mg% DY
A Vv TE7.0% 4.7%, 16.0mgdlo v Y L ¥ v T33.5
* 3.5k7% b, 60mg% glucose medium FHCHFEA L
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2 Inhibitory effect of bilirubin on glucose-ind-
uced insulin release from isolated pancreatic

islets
vs, CONTROL
TR « pl0, 01
(%)
100 4 |._
50

Bilirubin 0
Glucose 16,7
Exp. No. 7 13 13 12

K3 Recovery of insulin response to glucose in
rat pancreatic islets after removal of Biliru-
bin from incubation medium

| (%) "Tpee.01

100 | l_—1

50 |

Bilirubin 0 0 mg/dl
Glucose 18,7 16. 7 16, TmM
Exp. No. 7 12 4

S R
Bilirubin (+

CE&TCE Y A vl ohT, 1 vA Y »HWEET
HEEhi: (H2).
FRCORIGRPLE VA vERERI L, £ VvRY v
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SUHEI82.54 3.6 % LEMHE L (H3).

3 Fy bz e V- s BlBCST B RENELY
% &, UDP glucuronyltransferase fE i3 #E35%%, 1
HE, 2HBEXM1.56%5L ER+52, 3HBLY 7HA
F CHRIER8(1.0840.08ug of bilirubin conjugated/mg
prot/hr) R TRIZAH D, 2HEI20.8310.06& %8
R L, DE&E b OEATH D, UDPG dehy-
dragenase]EiE3, #E5K1A5E 2 H Biois%RH1044.0% 1.0
mpmoles/mg prot/min X »51.2% 3.5& EHT 5 A,
SHEXDEHLEAS L, 5 HERIHEOH0LCS
2, LEBILE D F ¥ Thot-. Omithine carbamylirans-
ferase {EiIL, #5EHE, 6 0 HIL# 1.8KFIE T CLE
L, 7 B BIISIFTE#FERC 0.09810. 12umoles citrulline
formed/mg prot/min) Win% %, 2 ECHEITIHL
L, DBEESCEETH R (R4).

4 Changes of UDP-glucuronyltransferase, UDPG
dehydrogenase and ornithine carbamyltransf-
erase of rat liver microsomes after common
bile duct ligation

el pooles
2.0.. L s B.20

Foe 1 2 3 4 5 & 7 1) n 28 day

e UDP GLUCURONYLTRANSFERASE

(g of bilirubin equivalents conjugated/mg prot./hr. )
------ UDPG DEHYDROGENASE ( mpmoles/mg prot./min. )
~—~—- ORNITHINE CARBAMYLTRANSFERASE

( y.nolu Citrulline formed/mg prot./min. )

cytochrome P 450 &3 #5248 0.635:£0.086mumoles/
mg prot “THO7=DIK L, BEREIIE 2 BB ONES
ZRE, W05 %I130E 4 BERE L1-23, 608 BixE
¥ A LT\ 1. NADPH-cytochrome C reduc-
tase %, 53%Bi1.4120.12 cyt. C reduced/mg prot/min
THHORKL, BEBEIFIHBELYRIL, 48H
21%0.93£0.17C %D~ . aminopyrine demethylase}E:
IAEREE 1 AE X DAL 3 H BRI EIE (8524
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reductase of rat liver microsomes

Cyt F450
0.7

MAENEEoRBER L FEHRBHC o wTOoRE

HHEA&8 8% 3%

5
Cytochrome P 450 & TPNH-cytochrome C

Aminopyrine demethylase & aniline hydro-
xylase of rat liver microsomes

Cyt c red.
3 1.4 Formaldehyde p=amingphenol
5 a0 P 18
‘\
0.5 F1.2 80 b 16
70 P L 14
0.5 1.0
- AMINOPYRINE DEMETHYLASE
&0 12
0.4 }o.8
50 b 10
0.3 " bo.s ank L s
TPHH- ™. \
CYTOCHROME BX \ lNILlNE'T'DRD:(TL_ASE
= - wne e '__.-‘ , 6
0.2 1 REDUCTASE b 0.4 I X J[
CYTOCHROME P4S50 : mpumoles/mg prot. b } %
TPNH-CYTOCHROME C REDUCTASE
0.1 3
: mpmoles cytochrome c red./mg prot/ wr BOTH ARE EXPRESSED AS b 2
min, mrmles Product /mg prot/ 10 min,
0 - »—r - e ——
Pre. 1 2 3 5 14 28 60 days Pre 1 2 3 5 14 28 days

B 6 Chronological changes of liver microsomal function in dogs after common bile duct ligation

\

Day

ARGINASEwe
UDPW. 8.0 10CTene ——0 UDPG TRANSFERASE
100t [ }0.35 9 &——-a ARGINASE
) I x *—x OCT
] [‘r_'l.jﬂ
0,751 2.0 RELEASE OF LIGATION
| | \
| r0.25 ORI, e
| A —
i"l‘l']D_. | . \ ——
| 0.20
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[ | Tﬂ.lﬁ i T — J
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UDPGT : p#g of bilirubin equivalents conjugated / mg prot. / hr.

ARGINASE

pmoles Urea formed / mg prot. / min.

0CT ;: mmoles Citrulline formed / mg prot. / min.

2.5m moles formaldehyde produced/mg prot/10min)
DIZIFESTHDfc. aniline hydroxylase JHf: 3 kiR
# 2 H BCRifED16.0% 0.6mumoles P-amino phenol
formed/mg prot/10min 22 % 6.5% 1.4& BB L,
PD#zot 2 Tthotk (B5).
1 ZfF 7 m v — ABRREEOBBNEE LS L,
UDP glucuronyliransferase ML, #E2kE2HB X b,

#EEEio01.02ug bilirubin conjugated/mg prot/hr (4 {5
) X D0.59% B LA ¥ FLIBRRET 55,

14H BCREER MR 5 &, MR 1B T1.01 (341
SEH), 2 BE T0.77 L feofo. Arginase IEHITREAEHE 5
BEHXb, #%fio1.37umoles Urea formed/mg prot/
min(4 FF#H) L b 0.6 FHCHI L EEEL
2, WA HERREERT L, BRE, 1 8B C2.01
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7 Chronological changes of serum GOT and liver mitochondrial function of dogs after

common bile duct ligation

Gy am ===t
G & H-GOT P/0 y
n- 30T ToTAL-GOT o— ToTAL-GOT x—-—x RCR ; D.. " E.
30 | : i B s
100 -
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|+ AT SN et . —x
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3+ 20 ;ﬁ RELEASE OF LIGATION .
9 3
; _ . " .
Pre. 1 2 5 7 1y 28

» M-GOT wAs EXPRESSED As KarMEN UNIT,

(3 IFHE), 2 BEHT2.56& 7ovo7-. Ormithin carbam-

yltransferase 35¢:4855 B BLRER RS L, 3HEHE
I RHEDRIE LI Teoied’, #3814 H BT %
&, BHRE1EBCRIEERIECE L (6).

O ARF$rav i) 7OBRBRHEACLRS L,
P/O Hu2#3kaT glutamate 2 HE L 355 2.90 (4 4]
SE) THholked, HIBBXYEALED, 5BER
132.61, 148 Hik2.55L7>Tk b, RCRHI4HE
i BERET05.28 (401 254.022 8 LT W
o, L LI4B BCRERL2MR-+5 &, MRS 28 EA
T P/O Hi%2.74 (34IFH#), RCRIX, 4.2b LRL
Twiz (B7).

5) 4 XMEGOTDEAMEIL %, total GOT &
m-GOT it TH % &, total GOT 2%, HEALRFI52.8+
18.4Karmen Bify, iAkt641 HH80.7+31.5, 2HHE
83.6+17.9, 5 HHE 112.6+29.2, 7 HE87.91+12.7,
140 H 101.1£31.2, #5352 HE98.3(3 FIFH)
igkoest L, m-GOT i3#52%31, 2.0+ 2.8Karmen
BA7, REEE1HHE 6.3 3.0, 2HH 4.2+ 0.8, 5
HB10.7+ 4.4, 7HB11.5% 3.0, 14H B16.5+10.2,
KEEMEIR 258E T 3.0 (361FH) & B L (8
7).

PSR E R EIC 1T % soluble-GOT ¢ m-GOT o
B BEOFHOBFKE RSB L, GOT it BED

#s GLUTAMATE WAS USED AS SUBSTRATE.

K8 Relationship between serumm-GOT and s-
GOT levels and clinical course of patients
with abnormal liver function test
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® DIED WITHIN 2 WEEKS
5 & DIED WITHIN 5 Weeks
% ABNORMAL LIVER FUNCTION TEST CONTINUED
MORE THAN 5 WEEKS
© ABNORMAL LIVER FUNCTION TEST RETURNED
TO NORMAL WITHIN 4 WEEKS
0 10

n-GOT 20 30 40 50 60 70 80 90 100

FHROME —~EDOBR % Al LEBRsok (E8)
2%, m-GOT {1 5 Karmen A7, 108if7 & BRI T
BARRIC/ D T L htbok (R8K5).

PAZEME B BB OIFET, it © i m-GOT D%k
HHhLHE, BEEBBEECRAEIL.62E1. 134 18 E
3.13%2.42, + 4 HHI1.60%£1.24, 1 8HE1.21+1.12,
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# 5 Relationship between serum m-GOT level
and clinical course of patients with abnor-
mal liver function test

SERUM MITOCHONDRIAL-GOT LEVEL 0 3 5 10 20

DIED WITHIN 2 WEEKS 0 1 2 3 2
DIED WITHIN 5 WEEKS 16 1 5 6 1
ABNORMAL LIVER FUNCTION TEST

ook % 0 o1 1 2

CONTINUED MORE THAN 5 WEEKS
ABNORMAL LIVER FUNCTION TEST

53 6 4 0 0
RETURNED TO NORMAL WITHIN U4 WEEXS
TOTAL W 19 5 2 5
MotaLiTy RaTio (%) 15.2 10,5 28.0 4.9 60.0
Goop cLINICAL COURSE ( %) 50,5 316 160 0 0

( OHYANAGL, H,, SHIRAKANA, M, anp MITSING, T.)

9 Postoperative change in serum mitochondrial
glutamic oxaloacetic transaminaes
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258H3.36+3.41, 33@H2.00£1.13, 4#HI1.40%
0.67Ch b, EMEBETIL, #15.25+1.72, 1R
H8.25+4.07, 4HH 9.6+ 9.7, 4:8H 9.5+ 5.3¢
B0 (B9).
£ X

FAZEM: R ORABA FIC D\ Tt Minkowski & Naun-
yn? WA E BB OWC O/ 4 O EHEDHEI
NOL LY AE VD SO, HAHWIEL, Mk XA
BOBEECOWTOE OBE VR BB L 5K, B
RIS BHERTH ISR, BiR, €Yy
VA ACBIS T BRRER LU AR ) A e VB

AENREORBER L FHFRIK oV ToRY

AfMALE 8% 35

EWEOWED D ¥ CELL., LrLRHRE & BEET
HFMREEOREY RN L B853SV S
2 fp 2D - Suhcellular level 12 3t % BfI2E4E D RERY
B (b & FASEMR R DBBNIFRA i & v 5 DRE,
RThs.

FFEERGIC I\ T, retrospective iRFT5% &, F
R OHEORE L MR ) Ve VET, FIHRED
BEYFHRFEcEL T, HH L FROBMKIX, BYE
FKEORETH HRIBERACHICIVTL, BE T
v VRO ETFENEL, BREREATIEY v {E
PEERB L5 THOk. LirL, FEERELESR
80fc IsiF BEERHF A, BBFHATH, FHKED
MR e Y v VER, FRBHORS L FRICIE—E
DEEY R L indyofz, Lo THE S OfNE
X, FHHHESLERENOCY LEVEOR IR, —i
wbhTwb X5, BETFEREHET S5 L OKIE
bh?, EVALE AEREGEW S ZE R HEMR
LR REEDEVE WS & ST E ot

LU, #H580 © HEHFEE & MEEEME-M O
BIRE 45 &, FINH, BEECIAEY10BE T,
acholia DFEOHKINEVWE, MBI LV 3.0
Cink ¥ TOHMTEL RoTk Y, & CWNITEERS
Rt 2 B, 48EEE ThBOBOMIC A X izt
RHBLHTHBDOT, BROCIEDHRIICETHE
HOBILLBELRRTFTHH2, TARED L BuFli
LT, %5 X 5 CHR~EEL 52 D HA &
HYEELERTTHA).

CORREEHERCRTACEL, ¥ PHESERC
FhieTaRIGE LTRAFEEO®E X W RELTA
fo.

FEER, TEtoERE s3I tavFI7H
HriX, MRE®PE IHERASBENEERTFE S
»5EWbhbhTwaH, P )rEvoRnT5iHE
HRE A BRI WEECS-2 AR I owTo 5Tk
W,

MEDLORETE, | EEREESELNEDS » MK
ERNT, BABBCH T4 VA Y YHOWEMETL
Twiehotedd, ERSBIEECETLTCVR. 25
Z, EETy VES VELAVRABRBEEEY LE v
EARECY, 8mgdlory L v e¥Ese, 16ng/d
DE YA E VT E TERIW, BRWEEL D
4 VAU vHWERTIEHI I h B 0T, BHEETETEY
NEVRERTZEZOHECONT, EVAE VIR X
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% uncoupler {F{FRAD A BRI WEIZETL, DT
WEFS b=V ) THEERLELDZE M E L bhX
5.
Poi2 T DA S WREDIET U FASM ISR DRE NI
BB LT, DMROVIZERCETL, £DETHEF
BEOBECHHIT S LMEL, Record 522 5 5 b
DEBRTHLAERLTWBERRTWS, RAEDITE
BEXRHLER0H, chbDB IR ELAT
TEBLM LI X 31, FResiF5 4 VA U v degra-
dation DETHS 5 LEbh 5™, titbd, LD
BTk, ek 54 V2 ) vHROMEHNEL bR
BRLHLT, BT 5 X 5 RSN EET
Bledi, ekt s4 vA Y vARBIH S h, It
4 VRY VERFEA LETEYT, WEELERLETY
HilgholebDEELZL LIS,

Lisl, EEES vy A~VvABLE Y A v ERE
fER R, 2B Y L e vERELTD, 1 VA
) VA WERIIB0 %I LANEHE Lis\ DT, TifEEEEDE
LTHEZOBEL AT 2 L ERIDICE IR
) AU RERICIIEO L v A Y vHMETIREKRE
METHA5.

F B ROFET RN D THiFERE L RS
X, MRGEROBBERBRCINZ , FAEFRIRC S EHER
B AbR, ILEMENLL, BEFCIEE Riien
FLETANE S L 8RR L DT, Fid ORI WEER
Tk CHAESEREOHVRCIIFEENEDE 0
BlblitwnwX 5Bbhs.

DFIT, AEEBRELTROMBEEECOWREY
BT v P CRRRTCHRE L.

van den Bergh L LUK, FHFO#MEL L CHiZMRER
CRIEEIhBEY ¥ viAkET, UDP glucuronyl-
transferase, UDPG dehydrogenase 354 & 4, #8811 —
R EAT2RTHEDDWZ3 BB X 0@ WAT
2TERLY, BnbEEIRLLELhS.

ornithine carbamyltransferase ¥Ei:4, 5@k LB T
55, 2 @A X VHEHEAEIETL, BLHAEN2
oS L, Tvr=7HEREIEI{EEIRTS
X5Ch5.

F - RRACIE, A7 R4 FOXBLERCBIGR T
% cytochrome P450 %, b33 3 7 v V'~ ABFE
BEROWEER, aminopyrine demethylase, aniline hydro-
xylase #E{EDE LIz DT, Schaffner 5% |3 KIRSE
%7y b4 BHDERT, ThOLABAMETL, &

27217

< {z. aminopyrine demethylase 2K ET LCWB o &
X b typel compound &> cytochrome P450 A3pAgefdss
B L b BT B E BT %,. NADPH-cytochrome
C reductase Mz &b DORETH L HXREHHX
b, BAETLTWSA, ThilgoRiigs ok
HDOHITO% 5 #EME LT X 7= cytochrome P450 %3, 60
AERIZS0ZEBFO R LTS &, dido ®BE
2 2 AUBOBERENEL kb o bt eEL 3
&, BETREZLTHS.

ZHODET LBEBEOMZEMBRE OB X 4 1 2 T
HLTRBE, Sy FEBERLI BGRED, ¥
EARETLTWREY LE VHEAERT vE= THRE
BEL, RIBEERBUABCERTS L, BRE1E
MICRIEEFERIL 3T &y, 2:BHEURORLHE
TRTCRIEEBEY LV ST EEL RS,

=, HEERCHEERERSY B ta vy 7
B ZO=RAF —EEOE X /MR 5202 1A
5 k0T cytochrome a B L S H|EINT
WHR, HAEREERRTE, $OMBED P/O He
RCROFEMLI VBT Lic. BEBIZEFRCRAE, 2
WT P/O HAMET LA, 5 AR P/O oM &
THHx SR, I a2V ) 7T CEENELATY
BT EERLUTWeA, 140 HCHERRL &, @B
3 RCRiX, £V v D uncoupler BEERD AN B
Hh ERLAEVWORKL, BM{EEIh T P/O Hik
BRI X < EF L, PAEE 2 BHMAROMERTIL I b
2V FY 7= RAEF - EEEITAPHCERRCE T
LEBXHTHS.

FRRELDOER Lichie b soluble-GOT fEsfif
FRiZ A1 XD s0luble-GOT 4 X RIE T 50T, Eib
DORZEEEE RO MG m-GOT 2 Total GOT DF)x%
P/O [k °RCR & HEMF L TH S L, Total GOT %
P/O HRRCREMLT LS 5 EL BITLTE 2 /adD
73, m-GOTOE kL F =2~ F Y 78, & {wP/O
HoBE L I —HKLTHY, FCHIELL m-GOT
ORI P v P ) TEEE ISRBLTW:., 22T
3 2 BRI DR SR MRS X  EEXRBR IR
TV EARINTHWDEBbRS.

BlEX b, AEEREOFHFNCE LT, 546
BB Y Ve VRAROETT5 1 BERi#, v
T7 vE=T7HRBECETT 28K, 3b
cytochrone P 450 D{E T35 1 » A e rhEh K
TRdy, Sl 37 veE= 7TUHEOAXLETH
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FHRIND 2 BEGHICHAERRBRINBRETHS.
F53FHEI P2V R ) 7T =R F—EEREL TR
WIEFRCEET S L, KEFEERIRAEEI L
TTLTHAH S EBbhS.

it PTC drainage I & 5 EEBRO AL L S
RNTETCNDPOT, TEAHRTRMI ) ZhEHTL
D, FEDDEREE L b 2Th, TR —I8
BEFRTHETHS D .

AT, Bt E BRI BT 5 Frsubcellular level
DOEALD follow up 12, 4 F COMAIEET iz T
ELOBIR L1k m-GOT o JlEd: T X B A 3 b
ayvFy)7 PO HEHEEL, BRhiciEEs B2
T ERbIODT, ¥ TFBEREERE CLoXEY
BwatLk.

soluble GOT (Z#HEDFHE DRlic—EDBFR % B
WK L o7c DT, FERBEIRCHllEZh, ZOXE
4335 soluble GOT iz Total GOT oFh% 42
BT, FEEORE BRI b 2T L FE
CHEM 5 Z L RARFREEELWS. ThEKLT, #
FHLoBELY: m-GOT DL, »S5a27u<t RE
KIXEE CEES R A% 3 Karmen Bify ¥ CIFHICH
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