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7 v b DERMEETIC &1 28R SRR
REELREL, BEF CIIFICEENEZGlu-
cose 6-phosphatase (G 6 Pase), glucokinase
(GK), fructose- 1, 6-bisphosphatase (FBP-
ase), IF& pyruvate kinase (PK-L) DEEFRiE
AR L, FIIFICIERFRM 4 hexokinase
(HK), glucose 6-phosphate dehydrogenase
(G 6 PD), prototype PK(PK-M.) »EERiEH
AT 32 2W5 LY, ZhERKED
IFEERIBENEIL S, b P DEMRITE, 18T
KB LUIFEEFIOF BT AN 2L %
WELTELD, 20X EEEF RS
BEXRESFA SN B Z L, BEFIITHIE
DREFMELZ->TVWAZ L LEEL, FER
FLLTHORKEZEDEELHRRFELERS
hTwzd, SEe FOBEEFICET 3ERME
BERBENEZXWS 22T IEHMNT, HEFT
RETOMBENFIC L ZFHEREL NS
B 5 2BREEOTE #xtL L, +HE
s X CERSFFIICEDRE 2L 7.

HREFE

1. xt%

ERRATAES T ISR T £ /2 13 FERIC, TR
(CONT) 11481, =4 AT &8 (AH
(ict)) 4 5, WEIEH (AH (conv)) 9, 3—u
w353 4849 12X 5 chronic persistent hepatitis
(CPH) 2045, chronic aggressive hepatitis,
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type moderate (CAH 2 A) 1941, chronic
aggressive hepatitis, type severe (CAH 2 B)
315, BFEHMATEL (LC) 20 I, FF4ERas
HCONFDEF 25772, ¥/, ThEElR
Bz BAE Mok - L AHTREZE (LCsj) 1 7, [R5
AR EATEEE (Sheuer @ 3 #1) (PBC) 14
L 838, 23 AN, FATELM, ALPETH
Shr 2 FIORBBIFIZOWT & IFEERENE 23
EL 2 BEMIRR, RETRAINE» 5B
HLE —BEDLT AT IF—CHEOERE
ERERL, WREPELh THEREETL
=BT, BARAGHEBFENELLEAD s o8
D% CONT &L ZOWFZEEAR - EECiFREE
2265003 5 3z HCC M3 %58 7-. 14
1 LCsj B CAF4HEM%24F 3 » A#%IcHCC ¢ 2
frah, o245, 141 (LC-HCC1) xiF4:
BRIBAET » AR IZHCC D Fi% 21, ol
51 (LC-HCC2) | 3FF4mk 4 €11 » %1z HCC
TFEC L /= (Table 1)
2. HRAEEHRFEORE
BEOHMBZEAREICHWARD 04 RITHE
#WAEESLIZ, 0.154M KCI1-0.32mM KHCOs;-
4mM EDTA, pH7.50 4 EET, 0.5mlo A
5 AK€V + 49— (Kontes Glass Co.) %#1#
HAL, 0°C, 800r.p.m. T17, 15%&1210%
RIRIEVESARE VA XL G 6 Pase {4 5.9
CEHBED 2AEVA-FTHIEL, BV
AEVA—bE 2°CT25000Xg, 60 4R
TkEsn-EFICOE, BHBE, G6PDY
(glycylglycine 32 & O H D 1250 mM Tris-
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Table 1 Activities of key carbohydrate-metabolizing enzymes in limited number of cases?
Subjects Cnzymes
G6PD HK high-Km [BPase GGPase PFK PK
HK
Fetal liver (8W) 54.0 9.9 0 11.4 ) o i (0l 5 529.0
Fetal liver (23W) 5518 4.5 2ol 18.9 IRIES5 74.0 N D
PBC 42.8 3.0 1.0 75.6 32.14 49.3 742.0
LCs 64.0 83D 30 iMiok 2 28.9 (S 986. 1
LC-HCCl* 38.1 10.0 4.4 76.6 40.0 N D N D
LC-HCCZ* 38.5 92 1.4 65.7 21.9 N D N D
a: Activities are given in mU/mg protein. ND: not determined.
%! LC cases in which HCC developed later and these two LC cases are included in Table 2.

HCI, pH7.5%%i&# % {£ ), HK, high-Km HK?,
FBPase!®, phosphofructokinase (PFK) 11,
PK2) 15k # EX@IciEBa n = HEICiE-> T
BIE L=, BREEOEIEIXLTIT°CT05X
E1.0ml DHERRICERT, S84 DEMIZHT
% NADH Xi3 NADPH 0 ##i# # Gilford Model
20 HEE DL X FER CREL TITo k. BRIE
% 1% milliunit (mU) (1 SRI2ELL = EE D
nmole &) #ZEHETKH L 7~ mU/mg protein
TERL A FEEN-FHEE» NS LT, B
DETHEBRFEESBETE L - HERLKR
HoxHEE L
3. MFEELFEI & SITHEERE
MmFLCILEY FEEILE Y (TBID, Ei

By n ¥y (DBID), F€— VBB (TTT),
g EMREBRRG (ZTT), LEHAEA (TP), In
L7y (Alb), y-7a 7~ (Gglob), 7
V7 i/ a7 v i (A/G), GOT, GPT, GOT/
GPT 7uhy7+RxA775—¥(Alp), a1 >~
T R77—+ (ChE) ff # FFEMRAT2BELIAIC,
indocyanine green Mg iE%&¥%E KICG) & a-
7xbh7a74 v (AFP) 3fFEMRAETL1 » BLA
ICHIEL 2D ERW.
4. HRHEEIRENT

BADEL > ITREBMOBREEOERE
MEIZ/ »787 2 M) v 7% BHW/: Mann-
Whitney @ U-test® TfT-7%. l 4 OIFE &
WD BB DEEICOZBRIEEMOMEEL R
37-%izit rank correlation test!® % v,

fISFRICEBOE A 0 IIBEE DO FETHE
FEEFELA RS2 microcomputer
(PC-8001; NEC, Tokyo) % R\ 5|F3X#RS o)
77T LD—EEEELTHEAL .
5. R

BEREHNEROER L #EFRIE Sigma
Chem. Co., St. Louis #t D4 7 %, HHIL-BER
i3 Boehringer Mannheim, GmbH#t » %4 & %
fERALZ MoRFEILT, AFTRELHED
EOWLDERW,

= xR

1. MO HERBE IS

CONT R U #TEIT R B TOMSEEEER
& % Table 2 127FU7. G6PD & HK &Mt
BMEFARESICSELRL, REHIETL
7. BUERRETIZZOEREIZRE->T CPH,
CAH2A, CAH2B, LCmligiz, 18HFFL»5
FFREZEREN L NEKIEME A 0L, HCC TR EE
%/RL7%z. HCC tG6PD &%z, AH (ict) %
BR v 2 fhDBFR B N T B EIZEL (p<0.001),
HK E L ERKICEELRL, BEFZEIAT
ol BB TH-7 (p<0.05—0.001). BIFEL
72 T EBEOEAHEEERON, HKIEMI B
EADEL--FFREOHTHEREZ (p<0.05—
0.001) /R, ZhsDIFRE*ENT 22 L
ATE

High-Km HK, FBPase, G6Pase i& 1% I3,
G6PD, HK M4 B A & L OBHIFAD
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Table 2 Key carbohydrate-metabolizing enzyme activities in controls and patients with

liver disease?

Subjects Enzymes
GGPD HK hizh-Km HK FBPase G6Pase PFK PK
CONT 20.3 2.9 10.6 96.7 45.5 58.9 653.5
3.4 0.8 2.8 1185 (ol 8.1 119.6
QD) (10) (9) (9) (7) (5) (6)
\H Cconv) 33T BRI 8.5 (RIRIREE 4158 69.3 628.0
9.6 [FAT B0 el 7.8 28.9 141.5
9) 9) (3) (8) () (1) (7
AH Cict) 4G6.3 10.7 8.0 92.5 10.6 18=3 844.4
BIN3 1.2 6.5 29.1 115501 113156 N D
(1) (1) (4) (4) (4) (4) (2)
CPH 27.6 1.0 8.4 RINIRES 40.5 54.3 657.5
TUoil] b Mo T 11952 fifn ) W5 166.5
(@) (20) (20) (16) (D) (8) (8)
CAH 2A 32.1 Do i 5.8 103.4 39.8 il DS,
BT 1.9 3e06 19.6 0l @ 10.9 58122
(QUP) @1 1) (16) (12) (5) (9)
CAN 2B 38.5 7.4 1.7 105.4 42.1 B 642.6
9.9 o) 3.0 26.8 1216 1i8ts8; 246.7
(31) (30) (29) (26) z21) (14) (16)
LC 43.6 8.1 3.6 92.9 322 Gilal 583 .l
15.14 D3 2161 19.9 Wils T ol 246.6
(18) ¢19) 1) (16) (15) (9) (10)
HCC 100.1 19.7 4.7 10.7 20.6 68.3 2072.4
705 150 5) il 40.4 20.6 WA 5 1328.7
(@R at) (1) (@hb) (JB) (8) (6)

a: Activities are given in ml/mg protein.

In each disease group, the top row represents

mean. the middle SD and the bottom in parenthesis number of cases., respectively. ND: not

determined.

EREEIICWMERL D123 L, #HiZ, B
%#m~ L 7. High-Km HK i& ¢ 1 CAH 2 A,
CAH 2B, LC, HCC ¢ CONT 2l LEED
P (p<0.01-0.001) #/RL7=. ZhEEF&RA
O, high-Km HK i&M4i2 LC ¢ AH (conv),
CPH, CAH 2A 12l LAEREIZ (p<0.05—0.001)
&<, BEEERL, HCC Cix CPH itk L &
B2 (p<0.01) KEERL DA T, FRIIK
LHCCTLC kY& AR L~ High-Km
HK &4 HCC T2 D & 3 I LB EE 2R
L1213 HCC ¢ HK isozymell 7 iFid14
MAFEL T3 TCGK iEHIk3LDT
B0 L&z 5h-,

FBPase i&ftix HCC T AH (ict) 2B/
OIFEBIZHELEREIZ (p<0.05—0.001) {£1E
#R L7 G6Pase{EMIXLC TCONT Iz L
HEIZ (p<0.05) &<, HCC TiZ CONT, AH
(conv), CPH,CAH 2A,CAH 2Bizlk L EE
12 (p<0.05—0.01) {KEZ L .

PFK iFiti2 AH (ct) CHEEZRL 275, 1t
D RETORERLZENEIRD N h ok,

PK %413 HCC ©CAH 2 A,CAH 2B, LC iz
HWLEEL (p<0.05) BiEE2RL 7.

PBC, LCsj TOBER/ 5 — > DE B3> LC
LR TH-7= (Tables 1, 2). HCC To@EE/ s
5 -V OEFIBRFOZ nizfllTtnzz, Ly
L4 DERICRALTIFHCC TGN EE
IES D&M AREL, WMEBIFIOEWNELZRT
DL H -7

CAH 2B THBsAgH) ¢ HBsAg—) 5l T &
BREEZHBU A EHMICEREITD SN
Lotz LC-HCC1HnFHiiH2 15 5 h /- 1008
BEITOBERIEIEL (G6PD, 37.8; HK, 15.0; high-
Km HK, 0.5; FBPase, 188.6; G6Pase, 78.4mU/
mg protein) Th-7/. ZhzEHHOHCC
DRERE L TW 2 WTFEED S DIEEOBRIE
% (Table 1) &HNAERTIE, BEEEFT
WWHK EEAEIMLT—/RIZE bR T 208
oA RS hi-LEREEZ, FBPase, G6P-
ase DG LI LBHRERRONMb -2 2
#m L7z —%#, high-Km HK i3 80 % =
L. BE#ICHCCORIE % R/-IFEZE 34
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Table 3 Correlation coefficients among the activities of key carbohydrate-metabolizing
enzymes in liver tissues in controls and cases of benign liver disease?

Enzymes G6PD HK high-km HK FBPase GGPase PK PLK
ik ¥ ¥

GGPD 0.719 -0.321 -0.025 -0.061 0.370 0. 268
tk c

HK -0.472 -0.167 -0.088 0.368 0.190
¥+ kX c

high-Km HK 0.322 0.380 0.039 0.253
¥ f b

FBPase 0.227 -0.029 0.128
2 d

GGPase 0.145 0.011
¥ ¢

Pk 0.449

a: Number of cases in each item is more than 50 except for cases with the following remarks: b. 487

e 495N d a5 S et 20 e T A n AN g a3 O)F
¥%¥, p<0.01 and k%%, p<0.001.

Two cases of PBC and LCsj were not included. %, p<0.05:

Table 4 Correlation coefficients among the activities of key carbohydrate-metabolizing
enzymes in liver tissues in all the cases studied®

Enzymes GGPD HK high-km HK FBPase GGPase PK PFK
EE & ¥ % k23 EE 24

G6PD 0.877 011 -0.423 -0.396 0.897 0.248

k24 E 23 EE 2] ¥

HK -0.263 -0.477 -0.427 0.884 0.279

E3 L&

high-Km UK 0.285 0.279 0.022 0.194
k2 3] $%

FBPase 0.482 -0.570 -0.133
¥ b

G6Pase -0.349 0.050

¥ c
PK 0.434

a: Number of cases in each item is more than 50 except for cases with the following remarks: b, 45
and c. 35. Two cases of PBC and LCsj were not included. #%. p<0.05: %%, p<0.01 and %%, p<0.001.

DEER /Sy —V 3D LC DEEFR /<y — izt
HickxaZ3@vohihror.
2. HERBEEEREEROMEE

Table 31ZHCC 24 % 2 Wl CHORERM
DiEMNIE %5 T. G6PD, HK, PKE &L U
high-Km HK, FBPase, G6Pase {&{£ |3 &4H
WiEnERELMHEE %R, G6PD, HK thigh-
Km HK 3 EZE2&DHEM%ERL A PFKik
PK L DA ENHEERL, OBRIEELIIE
ErERIRZAD Shi»-7z. Table 4 iz HCC
B0 AR & L SBEEROEEOMHEE
#1~¥. HCC 28 % 2 Wi LA, G6PD,
HK, PK &£ high-Km HK, FBPase, G6-
Pase B3 &4 EVWICIENER SHBAFRS
7. %512G6PD iz high-Km HK, FBPase,
G6Pase t ERLADHEKERL, PFKIEMER

PKMizHK ¢ $ EDOfHBEE2R L= Blb
G6PD, HK, PK, PFK »# ¥ & t*high-Km
HK, FBPase, G 6 Pase M & D EEFKiF 14 13 T
EH&UHCC tHUOEH % =T, FBPase
XU G6Pase TIFHCC 280 TIZUHT G6-
PD, HK, PK ¢t &0 M4 R 5h, HCC Tt
EEETIRENLELTHEIZ 2R Lk
Zh5BEMOEEIITRELETOA LS
TEADRLE S IHRBNTLRADSh S E
ShERB D, BIFEANTIOFLLEORIE
B4 2 EERMOIEE DM % rank correla-
tion test TNz 2R, G6PD & HK
EENEE 2 1HM % CPH, CAH 2A, CAH 2B,
LC D&FEABNTRD, Tz, Rxhifso%
#RTHCCATLERD /=
3. BERBMEEEBERIEE & FFHEORE L 0N
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Table 5 Correlation coefficients between the activities of tissue enzymes and the values of
blood chemistries in controls and cases of benign liver disease?

Enzymes Blood chemistries
TBil Alb Gglob A/G GOT GPT Alp KICG AFP
¥ ¥ E2 33 % EE ¥
G6PD 0152228 =10/51(66 0.241 -0.072 0.425 0.302 0.058 -0.359 0.256
% ¥ %% b3 EE EE 23
HK 0264 -0.258 0SB0 2081195 0.492 0.309 0.146 -0.422 0.195
¥¥% ¥ $i% $i% ¥ ¥k ¥
high-Km HK -0.092 0.420 -0.285 011355 0[S 30N 055231 IO 13 3 0402y =0%315
¥ ¥ L2 ¥ ¥
FBPase -0.143 0.316 -0.280 0292 -l015:227" " =0/.2:38" =10/, 2114 o W& =0 1G5
¥ ¥ ¥ ¥
G6Pase -0.024 0.298 -0.253 0.299 -0.151 =0.L 118 -0.172 0.308 -0.224
b © d e
PFK 0.244 0.180 0.015 0.117 0.094 0.110 0.014 -0.033 -0.190
¥ ¥ f g h
PK 0.400 -0.006 0.292 -0.038 0.207 OR1522 0.214 -0.109 0.028

a.: Number of cases in each
remarks: b, 44; 115 d,
¥%%, p<0.001.

©q 3Nl 3l

item is more than 50 except for cases
£y A8 g
GOT/GPT was omitted because of no significant correlations.

with the following

43 and h, 46. %, p<0.05; %%, p<0.01 and

Table 6 Correlation coefficients between the activities of tissue enzymes and the values of
blood chemistries in all the cases studied?

Enzymes Blood chemistries
TBil Alb Gglob A/G GOT GOT/GPT Alp KiICGEE A RPN
R ¥ LR 3
G6PD 05-000" F=0 1477 0.144 -0.140 0.106 0.313 OFI0BN=0152/53 0.404
¥ ¥ ¥ ¥ ¥ ¥ ¥t¥
HK 0.116 -0.194 0.204 -0.193 0.213 0.310 OFRLIDI0E=10/32/7:2 0.491
EE 3 % EE % ¥ k¥
high-Km HK -0.091 0.358 -0.264 (W8 =Ws2El s =W R0M 051l OB L= 03T
f¥ E2 3 % EE 3 L3 ¥ EE 3
FBPase -0.325 0F'3/598 ==I0/513/58" =0/ 11501 =I0RNISI0NREI0R313:2  We=I0/2721014) 015263 =0/, 437
;. ¥ % L2 EE 3 EE ¥ ]
G6Pase =0-243 0205 =01129:3 IS8 =00 EE = 0R R0 =00 Qs 3215101338
b © d e
PFK -0.154 0.042 0.029 0.002 0.126 0f= 0328 =0 S GAN = 0 0BT = 05236
EE EE ¥
PK 0.071 -0.128 0.098 -0.150 0.120 0.379 (e ctBm. =), 01815) 0.318
a: Number of cases in each item is more than 50 except for cases with the following
remarks: b, 5 c, 49; d, 44 and e, 40. %, p<0.05; %%, p<0.0l and *%%, p<0.001.

GPT was omitted because of no

HCC % &% 2 R MEFRAH COMRHE
HERTEN & FTHAERE & DFERE % Table5 12
AL7%. G6PD, HK &3 TBil, GOT, GPT,
GglobZEDAFHEE % \» U IXFF RO BMAL THEMN
THRERB L ENHMZRL, #i KICG
TLLBFTRERERERL, FEETE T IRE
HEL ANEM 2R L. PKigESEIROMERE

significat correlations.

%#m L7, —%, high-Km HK i&1%12 G 6 PD,
HK i&tE & ix#12, GOT, GPT, Gglob ¢ &0,
KICG L itED#ES 2~ L, FBPase, G6Pase
yEIDEmERLE. HCC 285 WHITY
AFPIG6PDEHLIENDAEE L (p<0.05) 46
%, high-Km HK E L &0 EE % (p<
0.01) RS &R L /. ‘
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Table 6 ixFlf%ic HCC 2 B2 EH 2335
i x R0 TH5. G6PD, HK, PK &4
12 GOT/GPT, AFP k3 2 irifank 3k ®
ME LR ITRETEE CIEOHEBEE2HEL, #I,
G6PD, HK &2 KICG @ & 5 Z AT T
FTREHEE LADHEM %R L. high-Km HK,
FBPase, G6Pase if4ti3, L20EeR & ki,
Gglob, GOT/GPT ® & 5 ZAFR & THEM %7
THREHEHLAD, Alb, KICGH k) 2D %
ATREEALIEOMM%ZRLE HCC 2 &
2 WEFITIXGOT, GPT L EERIEHOBD
A D 5 hi-d, GOT/GPT LDOFEBILER
H5ht, Kxfic HCC 6l % & CiERF ¢ld GPT
LHERIEB 5 Tt LA GOT/GPT & &4
xR L7= GOT/GPT I HCC #7453 x$ 88
FTtEiEx E->THYD, HCC Ailibo7=2 &
12&0 GOT/GPT 0 & 5 I &EFIA M b- 7z 7=
H, BEOMHMIBshZEDEL L THHATE
3. iz, GPT f&ix AH Get) ¥ & E R L,
HCC TidtgMiFL & $EWEL & VITOE
FEEO AP RIEIIEWESR Lo 20, HCC
A B TOMBIZEVL DL ol E %
~T.

L2l E&n HCC % EUREFITORMORE 2 5
FFEERIEEDED T GOT/GPT AFPnk5%
FrHRan R > LDIEE L 4 2REHE L HESY
@ 5h, HCC 2B -ER oMM
THGPT D& ) 2IFEENIREL 5 3HE L
HEERL, —20RL23EEIZLB LR
shi-.

4. PECHEREERIEM L T
aHr

BlzohsNEBEEEENEHORRGT T2 T
370, 7¥—5—0BE#%ED % PK, PFK 2Kk
7= 5 ONEEE L 1I5FBEOIFEEREEE DF20
OEH LAV, ThsDERBIF 2 THETE.
Fre &40 (CONT 245, AH (conv) 4, CPH
71, CAH 2A 41%i, CAH 2B 8, LC 7
7, HCC 8%) 1z > & XA A &1T- =17,
ChENNELLBV-REFSEIIEL K
FT34.6%, H2EXSETTL9.9%, £3 X
B ETT59.3% Th-o7-. Fig.1 1£3RLZE
91z 5115 LEE20EH o RFAREOSMmIRE

EDOERD

B Z W

0.5
GE6PD®HK
oarp |
oGOT/GPT
.oAIG
— acs, 5!
-05 o TP.O . .hlgh -Krn HK 05|
oZTT P A ®Alb
Gy Iob
GOT.DBﬂGPT' 1
oG6Pase
04 ®FBPase
Z3
OGPT 0.6
-‘r-
TPe
*GOT
?KICG
T eChE
b GEPD®HK
1 eAlp OAFP
hlgh Km HK' 72
-05 o] 0 05
GSPuseP L Gglob oA/G
FBPuse DBi
OGOT/GPT
-0.3
3
GPTe |06
TP®
®GOT
®KICG
1 OChE
GGPDOHK AL
AFP®
*Alp ehigh-KmHK |
J052TT@ T y
05 |.TB|I1DB|I 0 oS6Pasg, 05
Gglob
®FBPase
oGOT/GPT
-03

Fig.1 Factor loadings of 20 variables of key
carbohydrate-metabolizing enzymes and
blood chemistries in the Factor 1 (ZD
and the Factor 2 (Z2), in the Factor 2
(Z2) and the Factor 3 (Z3) and in the
Factor 1 (Z1) and the Factor 3 (Z3), pro-
jected in one plane.
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Fig. 2 Factor scores of 40 cases with 20 vari-
ables in the Factor 1 (Z1) and the Fac-
tor 2 (Z2), in the Factor 2 (Z2) and the
Factor 3 (Z3) and in the Factor 1 (Z1)
and the Factor 3 (Z3), projected in one
plane. Abbreviations are: C, CONT;
V, AH(conv); P, CPH; A, CAH 2A; B,
CAH 2B; Z, LC; K, HCC.

LERS1EZD & 2(22), 2(Z2) & 3(Z3), 1
(Z1) & 3(Z3) BIAFHEIHHELLELNDTHS.
Fig. 2 12[A#12 20 8 TO40IER DOE K F score
2ERS1E2, 2¢3, 1L3NEFEIIGE
L=40Th3. Fig 1 XNE1EXFOETAR
BIZETA 20imiz KICG, Alb, ChE, A/G,
high-Km HK #'% 1) FBPase, G 6 Pase »*%
noizkins, BOhE0nEDIZIZZTT Gglob,
TTT GOT Bil##& b, G6PD, HK, GOT/
GPT. AFP# 25 kN0 AkTh-k. &2
EX 5Tz G6PD, HK, AFP, GOT/GPT #*
FEOAkENEFEMELZRL, FBPase, G6Pase
PREOSSOETAREETRL A B3 ERS
T3 GPT, TP GOT »¥EN ks vEFARE
#%L, BORFAMHERIIRLESWGOT/GPT
TH—03L ETRDHENDEAFARRIIFEL,
E2EXDICH LS FEL, B2IERHD
M\ T G6PD & HK i&4ix AFE, GOT/GPT
EHATHEARRIZHY, FBPase, G 6 Pase i%
I —IATHEREL RS D, W2 R2RIC
G6PD £LU'HK L #4#5% % L THLEL7-. High-
Km HK " EFAFMBIZTERS2 & 3 TOIEL,
E1ERD TOAFTFHEEL R TREEE TH 5
ChE, A/G, KICG, AbIGEWMIE % G- G6-
PD, HK, AFPOEFAF&IZ3 DD LD |
THLZhTREWIEWMIE &, —#E -
TH), KMLAMEERTLNLEBBRINL

Zh 5 G6PD, HK, AFPERIZ# L G 6 Pase
¢ FBPase A FAMRIZHEIZ0 S &3t frs &
LEmBofiEs S0 TeED, 2hsniEHE
DR LFRL Tk SEADOEENLL
IR EE b L UBEREEE: 2hFho
HTAFROEDOF » 5K /- RIEGIO K EX
2i2x4¥ 5 score % Fig. 2 1Z7RL/-. Fig. 1 @
FER LD X425 ZERSDOBEKRMIT 24T
3¢, 1 EHSTEIZCONT LUMFEE
DEMEFIFEL, AIZHCC #LULC, CAH
2B £, HWADEBELZWLEREZ, &2
EHAIIEIZ HCC Hl A% < HCC &t B4
FRA2LORXAE, H3ExIIE, BHEFEXR
oI 2EDBRNI0% EHAT AT 820
PEDEE L 2L DIBEITFRFA L, FE
BEREOEEXTIIRL TV LDLER SN,
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FFHReIE % & U R EITR AFI O 517
AFERBERBEREELAET 32 L10LY,
BF%, BFEECIIFICHRENZ28E (high-Km
HK, FBPase, G6Pase )DiEEET DAL 5T
A 2 BE (G6PD, HK) DiFiEihn»32
Hoh, fEkhSDEKED 2ERT 2L HT
X7, BREEIEARLLDCRSATVS
DT, BIIFFEEIC X IFO#ictRia B
T32HIL, IhSOBEREEOERIEZ S
DTIEENWILERL TS, By —-0D
%#3 CAH 2B ¢HBsAg (+) & HBsAg (-)
NDETEHF %L, BREBHEFEE, BAE
MBIz kA FEE L ERRBENEE L DM
TR/ — VDBV RADSNEL -8 L
D, TOFEE4ERTIERIIZE s> TLE
Fy— v OEMIZELLTWE G6PD &
HK (3184 DR% - LIFRENTHEWIZIED
HREERL, BEXRZIIHTEIh5 208
FORFAMBIIFERLRILEZ L > TEL -
NEBEH LD T, BERELEEOIESDED
FEHIZKEWHCC® T4 G6PD & HK DIED
AR EED S hi.

IhsDELEERFMICR S &, FEERD
LI ROEEN L MEMO LB » 5 b
B EIIIAHATHY, BLIZHT SEENL
ShA-THRREROEREY Li3R% 5. Watanabe
2201359 NEEFTHOG6PDIEMD EFIX
FERERBE COBEARMBORE I L 3HEN
EAAGHDOAEICEBZLERLT WA, F/-,
TaketaZ2 135 v FEEFICL S I 5 BR
NG = DB OBREBEOTEELEIZRS
NBLDEIDLERATHEZ L SIFEATR
ShABE/ Y — DEHE, BIFEFICHE
3 FE4E TOHETFMag oM % KBL Tw
A3LDTIEZ2nELTWA,

BEZMOERE T, HCC:2&% 5 WITHE
EZFCHICEFRAZEBRIZAEVIIERL
FofEEERL, HEMNLZEBRLZEAHEVICE
BLIEOMBERLEY, ZhsDBEREN,
WEN 4 BEM Tt high-Km HK UStER L2
M ETREE ol EEROIFEERIIZHCCHI

EZ W

0 2 =B DM Tik PFK & PK #B5\ /05
&, BEMN, FFEMNLBEEROEMEED L
THETH . ZOERIL, FEETOFIC
#2447 FBPase, G 6 Pasei&EnEiPix, FF
1ZJEgR a4 BERIE sz el ¢ 3, HCC,
LC TR LSHTHEELEBAERL, —7F, high-
Km HK iz h 5 DRI LAFEECITICHE
B R 4 BERIEME ORI MG U CIEME AR
HL, WFhFEEOHEEL L TAERAZ2Z
EARL 7=

EEFRE 12 CPH £ 5 LC N & @ IEIFR BDER
LB T, ThoBE/ Sy — v OFEBEI HE#X
REFPKRELLY, LCE, LCAERLEW
CAH 2B#), HCC &, k&% D HCC D4k
HendLCR TCOBRIEHOEEH I L MUT
W3 ZLIFBIRIEG, 202 & IIFTREE SRR
RETHEZLETERL TR ERZZLHFH
KBH, BESY—VOEHTIRLCIE—FT
12 AH (ct) 1238<, AH Gct) TR 3EER
75— DEBEIZCONT IHEVER /Yy —V %
£+15AH (conv) iZR5NB &) IZT[#NTH
D, Th5mMENITERAIZ, ThEBRFLED
ELASRTLBREMIBEL->TE. ZDA
O LC nEERIFEEAHCC LU TEZ DA
51 LC A ATBIRETHE LI E 2 2w, LC-
HCC1BIninEEEF CIIBER/ 5 — v 0EH)
EHTFL O HCC nREELREH-7:LC T
DEICHL TEORMEEIE LT, IFEE
A5 HCC A & #EiaIcBR/ Sy - AL DR
ML FEIIERTE2DOTIEL2VWE S TH 3.
BATEERIEME LT EERE c0FM T HCC
FEB L AFREGA ToOBREIZE T GOT,
GPT WAIFEEREMH L AR LHBERL 274
GOT/GPT ixvwwh % 3 BHE L LHEME RS T,
HCC %0 z 7=fEf ¢, ¥z, GPT »'iTE
ELEBLZHMETR T, GOT/GPT »¥EE %
FMERTEIIES 2D LIZGPT TR
EZnfEEELEL %, GOT/GPT »#*HCC Rk L
BEL-BRERZTUB 2L E2148bY, 2
NSIFEREEOEHIIFEEIC L3N EE
k2L DL IHEILRRITE T, wWwFho
BERICE->TH IS DBERELOEE » 57~
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AFP i3 HCC I #BR5 L 72 EHI Iz B1F 588
T ITEERIEME & 55 /B8 %R L 7= 45, HCC
BlEMzseBicEHuiEME % DIFBER LR
Lz, ZHIZAFPAIFEECLEENENE
AL, HCCTEIzEZ M+ 5 2L L —FL,
FFEERIEMES AFP LRIRICAFEE T L EEL,
HCC THAOBREIZE{kTsLERLTW
5.

FRAFNCREFER L) 2BHRN50% %
SRALIBIEL, E2EXSOFETIE, KEE
KETHARETERBRIKREC 4 >OBIZIFTS
n3, Bl%, ChE, KICG, high-Km HK %%
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GPT28URMLEERT LEZ SN AEL %
N st Bz D2 LE % 5+ G 6 Pase, FBP-
ase DFTHS. ERFH>H T, G6PD,HK,
AFP BE1 25830 NER S IIKT 3 E
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b, ETOERFT, E4HVIEVLER
gi$ T % FBPase, G 6 Pase & x{FrfizfiL
Bl Zhs0#ERX0G6PD, HK, AFP
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RRBLTWEEEZS503. LALRERICIS
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NDEE+2BELTWVBEE 25, High-Km
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Y, FIIFEELRBLTVWAEERLE
A, Zhix HCC T GK & 1x51iz high-Km
HK HHEHEfE 2R L 2BICR2E T3 £ 2
s5hi=.
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FIDIFRERE I ORHEIEL 2. BEFXL,S
LC~DEEKRM % B 12 - T high-Km HK,
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EHERIIFEEYENLDE HCC 12k 3%
DL YIS h G o2,
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Lhr,

. B
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AREIERE L 2HBEBITET. FA5MmIT
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Hepatic Key Carbohydrate-metabolizing Enzymes in Benign Liver
Diseases and Hepatocellular Carcinoma
Junnosuke SHIMAMURA
First Department of Internal Medicine, Okayama University Medical
School, Okayama

(Director: Prof. H. Nagashima)

Patterns of seven key carbohydrate-metabolizing enzyme activities were examined in
liver tissue from 125 patients with various liver diseases. Along with the progression of
chronic hepatitis to liver cirrhosis (LC), activities of high-Km hexokinase (high-Km HK),
fructose-1, 6-bisphosphatase (FBPase) and glucose 6-phosphatase (G6Pase) decreased, and
those of glucose 6-phosphate dehydrogenase (G6PD) and hexokinase (HK) increased. In
hepatocellular carcinoma (HCC), similar alterations of these enzyme activities were observed.
The extent of enzyme alteration was greatest in HCC and fetal liver, and slightly less in LC
and the icteric stage of acute hepatitis. Phosphofructokinase (PFK) activity was increased
in acute hepatitis, and pyruvate kinase (PK) activity was increased in HCC. Principal com-
ponent analysis showed G6PD and HK to be located close to a-fetoprotein and the GOT/GPT
ratio. G6Pase and FBPase were distributed symmetrically to G6PD and HK. Thus, the
factor loadings effectively separated HCC from the benign liver diseases. The results indi-
cate that the determinations of these enzyme activities are useful in the clinical assessment
of the progression of liver disease, which is not revealed by routine blood chemistry.



