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FFERIT 31 B fF Glucose-6-phosphate dehydrogenase,
6-Phosphogluconate dehydrogenase # X t¥ Citrate
cleavage enzyme i & OIEHtEAIC 2> T

g #
RLASESRE AR RS (EE  NRERKER)
K¥pees H JC #w
(R4 3 A290 £F8)

#

FREHcELN AFOEHTEDNER, BE
RCE T 2 A oBA & RiITRBICRESNTE
T03YE, HRHDAFLAEL TS, BEE—KH
RWFORERFL LT,

1) forbdEx = 3 VRIBERER (non-esterified fatty
acid) DF~DFA DM

2) FFNcORRE: OB ARDLE
3) FolIBEBLEDET

11

O YV REALLCOFEL DRI AAR T 5 8

BoME
BEZONTHAS,

chom> b, hiklelha Uk o BE SR
REDROEANUERE &h, ME(LREEE T
v MO E£3HEYT 5 LI bEERRSE S
BB, —F, BHRAROTERIEHFOREIC
BELTW2THkiEd, BRS04 oy FRIERFIC
B BB ARICEE L FRROE® LRSS
RENTNED, b FOFRERBHICE LN I
Ot EICdD, FRD4SOERBBET S &
EZZoN5M, HREOSHE,SATHHES LI
X5, ELOBRNRIVBETHBLEZMD 2O
EOMFELERT 212131835 { OREEEDTH
5,
ZHIFRERICE DN 3 FOIIILE ORF %
BT 2—BME UTC, IBIRAROITE L LICH
Wy, HERERARRIC TPNH: H#HADETHES LT
¥» %4 Glucose-6-phosphate dehydrogenase (J/ FG6-
PDH) 5 & U 6-phosphogluconate dehydrogenase (1)
¥ 6-PGDH) Hic, EIBAROHTHB I bay
FUT7TACEDERICAN SN D Acetyl-CoA %

B, EHBRAROAELRRL CHNT 2L 0b
NTN BN Citrate cleavage enzyme (L TFCCE)
%t O TRIEL, Bl sigihbE s ®
BEIC B THRETE A /2.
MRENRBLUHE

1) B
UAMABRDHERREERFTHE, chbOR
KHNTONTIR, BEFBERET, ERSEREL X
UREHGFRR T > TN ERED Lica
AP GREHD) 642, BBt kiss, JEE
ERHRF K118, FEEL4E, 7o —vikelF
2 48 L OBERAHOIEIF 1 ZERE L.
EERENL, B, BEREEBRALRYSKER
BRARAET, +EBEE 2, BEsHTHhA.
2) WERHE

a) FF LR OIER

e REEORNER, BANARRELESHT
REEERERCERTARIC L OTES IR T
# 30~50mg o T, TrAMAREEZONT
13, FREFCE S N FFEBO—R (30~50mg) ic
DT, B, Bohafkickbsn
Tk ) KO KD 20EREICE 2 X 5 icm
%, Potter-Elvehjer & teflon h8mogenizer % U 5
S600EIREDESEC 1 5378 (GRHI5ERIIALL) homo-
genize U7z, LEOBRER TN TKETCITED%.
ROT, 185 N7 homogenate £0~4°C 7605330,
000g CELKRLERETIML, EbICERELD
WE AT,

b) FEEREHORE

B G6-PDH, §-PGDH EHDOREIRE 1 KRTK
[ %E R, 3T°CTTPNDBILA spectiophototetric
ICEREHICHE L. B8R0 5 ALINOBERS 5
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Table 1
Assuy -System of Liver G6-PDH and
6-PGDH Activities

Blank. Control. Test.
H0 0.55m! 0.40ml 0.30ml
0.2M Glycylglycine
Buffer (pH 7.5) 0.25 0.25 0.25
0.1M MgClp 0.20 0.20 0.20
3mM TPN _— 0.05 0.05
Liver Supernatant e 0.10 0.10---
25mM G6-P* or6-PG** | —— _— 0.10
Final Volume 1.00 1.00 1.00

* : Glucose-6-phosphate  ** : 6-Phosphogluconate

BUBEBEERWe (FE1).

(1) K G6-PDH FE:DRIREICIE, Glock 35X U
Mclean D10) Glucose-6-phosphate (LI TFG6-P) & 6-
phosphogluconate (SLF6-PG) OEEEEFUXIE
% T G6-PDH ¥ X{f 6-PGDH FEEDMAERD 1K,
6-PGDH 7k & DEZRHHED G6-PDH {EE 2K

1

HEHEND L, EZEORETRE, BEoiit+s
NTHhOEBEBESmMB 3 M idEhl kicking,
MEEEZRS L BOEER 6-PG BMOBADE
HICEODL UABL L2 REEB TN S, T2
Rl 7z 2.5mM OREEME I G6-P BETELL
7o iEMED 80~90% 0%, £ NENOETBEE 2.5mM
K BNTETRD G6-PDH [EiEICHY L, G6-P
B CE O E% G6-PDH EE LTRES
ERFYEEZ LN,

BREERF LEES g 3D 0 1584l

TPNH D mumole THFbH U 1z,

¥ CCE 7EHEDBEIEIL Srerel?) DHEA Ao
WTHRETLE 2 DRIGEK T3T°CIZ BT spectro-
photometric 177807z, BRIEHR 12 HEORKL
EOZE b oRD, HEEEA mg %7200 15
i L= DPNHg D mpmole TR L 7z,
JF L7 GPT FEHEDRIEIT Reitman-Frankelpt 13 i
#DT 37°C TITEW, FLELEEH mg Y¥ho
Karmen Biff tE DU I,

FLEEOBHEAEITE, LowryS) 0hELR

Wi,

Table 2 REIC U - G6-P (Naif), 6-PG(Balk)
Assay System of Liver CCE Activity (# 2), TPN (Nak), Co-enzymeA, DPNH
Control Test (Naif) BXU ATP (Nadf) i3 Sigmad
H0 0.46ml  0.41ml AT H5, X, malic dehydrogenase {3
1.0M Tris-HCl (pH 7.5) 0.10  0.10 Boehringer ORAE ML 1.
0.4M Potassium Citrate 0.05 0.05 (& 2) NalfICEZTHEA.
0.2M MgClp 0.05 0.05 & "
0.2M 2-mercapto-ethanol 0.05 0.05
0.01M CoA —_ 0.05 1) E%E DO G6-PDH, 6-PGDH Hk
7.5mM DPNH3 0.02 0.02 O CORFEHE:
uuin o 0% MB amsscasessy, ows
0.1M ATP 0.05 0.05 BEHCOREERDTBRELSTENS
' - 5 ZOEHE S L UEERERR 3 ORY
Final Volume 1.00 1.00

* : malic dehydrogenase
Water is used as a blank.

Table 3

Activities of G6-PDH, 6-PGDH and CCE of Normal

Human Liver

G6-PDH 6-PGDH

CCE

Unit

Meam Values
Standard Deviation

49.7
7.27

11.6
3.53

myumoles/min, /mg. protein

1.28
0.42

Th3.

G6-PDH % X ¢ 6-PGDH EHIcELT
i3, AFFCREShi#Ebis h EEOR
P & 132 —ME L T 16101, AFFOCE
BRI RER T v FFOK Vo THAF
HEBRISEERTNHEIB,

'2) FHE S OFRERE O ELL
B RIEE ORI ERE L, &
U 2IGRTED T, ThbEIPWTH
RKHE @ =0.051C B TRESRTRIEN
R, 2R (B4 T 13 G6-PDH, 6-PGDE
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BLU OCE OBEROEME LREEDE, HREL

TR GPT FEHICREED LEEZEDILpOL.

ORERETIE, WIhOBRK OV THEROER
bohispor,

Fig. 1

Liver Fatty Infiltration and G6-PDH Activity.
Liver G6-PDH Acnvity

moles/min./ng Protein
10 i IO BSSOR | E—
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Hemanratavdl § 88 8

D o) DS
[ o]
leznc P :s ] oo &
Farry :‘
LivER

ATALCOHOLIC D:DIABETES S:TREATED WITH CORTICOSTEROID

The extent of fatty infiltration, as revealed by
microscopic examination, is divided into the follo-
wing. four groups.

O :No fatty infiltration

© : Slight fatty infiltration

@© : Moderate fatty infltration

@ : Marked fatty infiltration

Fig. 2

Liver Fatty Infiltration and CCE Activity

Liver CCE Actviry | . .
mumoles/min./mg Protein
00

2o —Bp
Normac CIVERS 0 o [+
AcureHepatms|
(CONVALESCENT) ° ® o bt
Curonic DS o

® (]
Heparivis active 0 oe © oR° 000 5
Chronic ©o 000 o o o
Hepar

P! s o
L"’Eﬁclmws ©oeece © oo ®

Farry . e e °
Liver

O, ©, @and @ : See the legend to Fig. 1

3) fF G6-PDH{ 6-PGDH 7EHEEEEH:
BIRAEMIC 3517 3 G6-PDH L 6-PGDH & (D4EHE
RBERD B L, REFR (kEE) 7=0.63 1
R (BEEE) v =0.66, BHIFE GEERHE)
7 =0.53, FFEZE 7 =0.47Th 2. chdDHE
REDS b, FEEREABERT RICBEOTDOIEEMRS
Aok,

4) FfF G6-PDH & CCE iEH: RStk
FIREHIC B} 5 G6-PDH & CCE EMEDEMEIE
BERDZ L, 2WTFR (KBH) 7=0.40, 18

B (GEEpiE) 7 =0.09, BHAF% GEEEE) 7
=0.43, FFEE 7 =0.23TH o8, choDiEE
FREICRERERA SN PO,

5) FFolghhith® 2R &G6-PDH 35 L ¥ CCE &

M,

FFO&FRREREIC 1) 2 Malfith s ORBE & T G6-P
DH ¥ XUCCEFEEDSH%ZAZERL, BIUR
20T, DWINOBRENE L OMIC S —EDH
FERDIEhDT,

% #®

Rl ERBORLHBREERLTED, Fid
DETBEERBRERIEFEL D EBRINTHE..
RICIRIEFC B TE2OBFELD 2RREHS hIiC
NTRHY, b FOFREEREDCRELNIFO
HEMFEED K 2D TOBFEDOAFIC DN TR ML
DEBBHBICLTH, EROREERIIERT,
ZORBPITIIFEETRSCHEEL T 3,

ZeTEBIcOMBEORRD—BE LT, FO
TeBREEL DB, IBRARITEERE: L Ti#En
THEOODNTO I FOHEEREEEREL, KE
$AREENARR & O BBIT B TR AT Ok,

F TR EKRON G6-PDH 3 X0 6-PGDH jEkE
OFEBIIBICHE SN T B 0L®, aHFRTRR
BROEE ERZRUIH, BEHEBERETSE,
EED LR BEZ 2 BEERD LR A S his T,
%, JEEEERMERR, FEE, EUFcR, &
BOFEEERS 2V ETERDE MO,

FF CCE FEMIEHEIFR UREH) IcEEOLR
ZRUTO S0, hOBERICBOTREERDEE
LRLETHEDUEH Ok,

i, eSO BEREE L SRES OIS
DEE & DBEEBREZRET Lichs, —EOEAIIAED
ot cDClid, BRERCBY 3FEDNE
Pk EROEERIRRIRABETH5DICRL, G6-
PDH 5 & U CCE {EitiZaHicos RO LA %
RLUTHWBZEDLHHLPTH S,

Ff G6-PDH 3 XU 6-PGDH |3 A RASBEREIRKIC
B UHEE TPNH, 2EE T3, AREDIRITAR
iCid TPNHz BUETHD, choBR LIRIRA
Bk & DRI IS BEN B B ¢ LG s hY,
ISR DS HEMIC G6-PDH, 6-PGDH DFEMD
BIMBHoNE CEMRINTOED, LpL, T
DEMIC Z>TEREINS TPNH 13, EBLUAE
BUEEIC BOTRATIRIZIW, thoBkRk (FIZ
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¥, malic enzyme) SBESLTNEHDEHEZ S
h®, et LAREDHTHERRINTLSD),

—%, CCE 133 Fa Y FY T TD Acetyl-CoA
RERTHCEICKY, FOBHRARICESLT
VB EEZZ o, EIHRARITEEINTEMT 5L
|EINLTVS 56)D),

EEZORETIE, RREEHRERERBT ST
N5 DI RIEE I FF O IEliThE DR & 12 RBIGR
TH0, FREKOFORHLECENT, O
IERAROAESIEREZR LTS ERELD
NIOERESL. RiT, £ VTR oD%
EoZEHI, EHBRAROKREERBL THED
Qm%ﬂnf,ik,%ﬁﬁ&(mﬁﬁ)mﬁbé
7-JF G6-PDH, 6-PGDH jEtED LHF13, tho¥F
(FIZEFOBRED) CEAEL T30 LN
20, COARASBROBERELELTHLETHS
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The Activities of Hepatic Glucose-6-Phosphate Dehydrogenase,
6-Phosphogluconate Dehydrogenase and Citrate Cleavage Enzyme in
Liver Diseases in Relation to Fatty Infiltration in the Liver.

By

Yutaka KOMOTO

The 1st Department of Internal Medicine
Okayama University Medical School
(Director: Prof. K. Kosaka)

Summary

The activities of Glucose-6-phosphate dehydrogenase, 6-Phosphogluconate dehydrogenase and
Citrate cleavage enzyme, of which increase is known to be associated with an enhanced lipogenesis
in experimental animals, were measured in the liver tissues from the patients with liver
diseases.

1) The activities of these enzymes were significantly increased in the convalescent stage
of acute hepatitis, while no significant changes were found in chronic hepatitis (active or
inactive), liver cirrhosis and fatty liver.

2) No apparent correlation was found between the activities of these enzymes and the
degree of hepatic fatty infiltration in these liver diseases, suggesting that hepatic lipogenesis
might not play a majar role in fatty change of liver encountered in the course of the liver
diseases. Alternatively, the increased enzyme activities might reflect some other metabolic

alterations associated with hepatic injury.




