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TuoFEY U NIy MIERTAZI VA VAR XX NY 92

(R &)
INKR — @ﬁ@ﬁ
Ng A= k' L
BFR RFY ARSFHETF

BN SERERT EREY AB

BE TeXVUAELET v bo [U-1C] glucose 2HEL LT VA VAERA M) w7 38—V
FEFERAEERENES (L L EMT R L, UToRREEE .

) PHELERICBIZ7 V4 VAR A NY v 7 52— —0Bik, FRERBREEELLR
WHEBE2SEE® bhuiz.  peak time (PT) 1%, 7 v X% L #kE#% 10~20 3 TRREE3HMICH 50, TDHk24
B & T3 R0Bh 72, peak height (PH), yield value (YV) 133tz #5654 30~40 3T v b v —)LED 1/2
WIET 225, 24FM%ICIXEIE L. —HiTRIEREESR, 4512 hexokinase (HK) X 30~40 43pf%ic =2 v

b —EDHK) 507, & TRl S hic.

2) UIEMEERIC T 2 MBEED BRI, FFHK ORESEIC L 2 Z L ATRS W,
3) FUFVAERRA L) =, BEFCST 2ERBERETIFRLFRLAVBIILAIIASL

Nel ol

I. # E

VA vara 2 by — (LLF RRM)-O3, 7
I AERNRBERBR A BIRT 22 Lick Y, e
AR, EENEREELI-FRELTED
b 5. 4ic CCly % 3-Me-DAB 50 JFic{5E
PHIXMEEREE LT v MZonT, [U-14C)
glucose DARPNIABE X% — % RRM ¥ & fln
TRBLIRER, FICRB2MHERRERIEME &
RRM BT X 28T~ &7 — v O I B I BfR 3
HHZLERELILO, KERTIE, 7Texd
VBT Yy bOMFEHEOEE & RRM % — D
FEMTR X O REERTEE OB E I 2 v T, in
vivo, in vitro DEBRZRL, TeXy L H 5 7
HICED b2 oIiEmEER o [U-14C] glucose

* MRARFRFMRA R AR E
R AFRE RN R RE
255828250
BAFARAT 1554830
BIRIFERSE 1 5% || SRR A S ERARBEET ~HR A 1091-1
(B199-01) FHRARFIRFI A RMERE
N B R =

BRBEIP R 2 — o L FTRERE R SR TR ORI —%
DRMER Bl THETS.

IL RBHHEELUVHE

1) skEREMH Donryu %7 v (HEAZ v b
BIUOZWHoR)EEH200g 20200 18
ME SR (CE-2, BAZ v7) LAKEH B ICH
A TCFPHABTLI2OL, FEEMOIERAL DL
BOERICHLZ.

2) 7ax4r0ksE 7Tex¥r (FlHis
T¥) 100 mg # AFAHK 1 ml [ZEME LERK
L L, 100 mg/keg {kEE FT#E LTz,

3) MIEORE AL brAPr - Y BE
(O-TB )W IZX WV JIE LT, HOALHAEREIC
X BREMEIC RIE T ME RER, GRE, 26
BEMERER I UREOFEL R L, UTOX
SREHTCHERZTR . Thbb, xv7%
—VEKEET D5 v F OEBIREIFIC X ViRMLLE
B TI0~155 /R E%, =8 (3,200 rpm) LT
mE#ES. 0 0.05ml (4°C PLTRTE, Rk
20 SEFURNICER) KAV F AL Dy o &
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VEBEARIE Sml &inx, 80°C T 10 4HMNE
%, EBICHAKTS HHBHIL, & 525 2K
BRIERIK 2 %HRIC 640 nm (23315 2 WL SGEE % )
EL, REREL Y MEELZKRD. 7k, WEE
DOFFMIT 9% U ETHh Tk,

49 STHLAREOAMY— BEH™Y 0EEB
Z vy, D-[U-14C]-glucose (HehisfE: 1.72 mCi/
mg, #58: 2.5 4Ci/0.25ml) 2 BRBE XA L LT
RRM #%1Flvy, MEE 14CO: Dotk 157z,
EITIIERER V1T - 2. + 72 b b, peak
height (PH), peak time (PT), yield value (YV: 2§
MFER MCO2 B/EHER) D3 oD 35 2 —2%
Rz,

5) BREHOME IHSIEO 5y AN
Texp o gEH#—-ERAICZRAERDOT v b
BRFRL, WAERKKCHERLIZF O —i %
0.25% sucrose THEL F A4 XL 10% KET 2 —
k2R IE B IS ENE L2 BE (30,000 g, 1 BERE)
L TR B2 BREHIERE L Lz, JIEL
TR B L OREFR 1 ml oKL TIiC R 3
LBV THZ. BRIBEEBRNTERIEE T
3°C, 2 M7 v A ¥k a—~— %, HE BN
AT 340 nm (2313 5 WHEE DA B BEFE BT
ZoRDTo. IR 1 g M7c ) OEEFEHAR L
L.

Glucose-6-phosphate dehydrogenase (G-6-PDH):

Glycylglycine Buffer (pH 7.6) 22.5 ¢ mole, MgCla

4 pmole, NADP 0.11 ¢ mole, Glucose-6-pho-

sphate 1.4 ¢ mole
Hexokinase (HK): Triethanolamine Buffer (pH 7.6)

80 ¢ mole, Glucose 220 ¢ mole, MgCls 6 2 mole,

ATP 2.4 pmole, NADP 0.11 # mole, G-6-PDH

028U
Pyruvate kinase (PK): Triethanolamine Buffer

(pH 7.6) 90 £ mole, Phosphoenol pyruvate 0.525

pmole, ADP 4.7 pzmole, KCl 10.0 ¢ mole

MgSO4 0.025 g mole, NADH 0.12 ¢ mole,

Lactate dehydrogenase 4.5 U
6-Phosphogluconate dehydrogenase (6-PDH): Tri-

ethanolamine Buffer (pH 7.6) 80 x mole, MgCls

17 7% (1980)
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0 A b
0 1 2 3 4 24
Time after alloxan administration (hrs)

Fig. 1 Blood sugar levels of the alloxan treated rats.
100 mg of the alloxan per Kg body weight was
injected subcutaneously into the rats. Vertical
lines indicate standard deviation (n=35).

5 ¢ mole, NADP 0.11 ¢ mole, 6-phosphogluco-
nate 5.3 # mole

6) 7oXYUOEBERICHTHHRE (invitro
test) FLHEEZPRWICEERIUSRNICT v ¥ U8
Wamz, 37°C, 2 H5MRES®tk, EAZM
AT, 340 nm (231F % TR DR K Y BERTE
HEERD .

m. # £

1. m %% &

7 v 9 RG24 % O M EO LB & Fig.
1iZ7;R L7z, 100 mg/kg RED 7 v ¥4 L #E5#
30~40 5yc, L7fEoMEEEL %Y (FIHEILEE
#) Z0%, HBerICEFHEIZLES (4~8 hn),
BE%SHEEZBEZ ZANLFUVLERL, 245
MR IERED 2.745 0 MFEE 2 7R U iz Gefctt:
=iinki2: G

2. SCHLAEOA LY —

7 XY U R4 E TO RRM AR 2 —
Z—D%t#% Fig. 2 [Z5R Lz, Fig.2 X VAL
rolc, BEH10~2045TiEI PTOR % v 2%
bT»icabhnd s, To% PT BN HERAIC
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o—e PT
-O----O- PH
W YV
200f

Percent of control (%)

{
¥

0 1 2 3 4 24

Time after alloxan administration (hrs)

Fig. 2 Peak time (PT), peak height (PH) and yield
value (YV) after a treatment of alloxan.
Rats were injected alloxan subcutaneously at
a dose of 100 mg per Kg body weight and pre-
pared for radiorespirometry. [U-14C] glucose
was used as a substrate in a dose of 2.5 uCi.
Results were calculated as percent of control.
The control was arbitrarily taken as 1009%.
Vertical lines indicate the standard deviation
(n=35).

botz. £72PH, YV 3 & LT 30~40 43 TIE
HIEOK 50% RIRICIET 3225, 1 Rz
FIEEMEICHL Y 57, B, PT,PH, YV OEE¥
Eix# h Fh 30.3+1.7 (min), 1,376+68 (cpm),
552+2.0(%) Tho1z.

3. RMERBFEHLD

Fig. 3127w ¥ 4 5 % o G-6-PDH, HK,
PK, 6-PDH & D#ERZ{t % control {Eikizxt
F2% TR LTz, 10~200TCix, "5 vFikE
LIBoEYV LEEERDD LTV, TREE
Y UERIBR DELSE TdH B G-6-PDH, 6-PDH &t
DTN ERLTWAERARADNS. LAL,
% 51430~403 %843 &, HK 3B 50 iE
BETL, thoERLbTMCEEHETERLE.
ZOEMET S, 24Rf%ICE, IEEREICE
E L7z (Table 1). 28, FEEREDT ¥+ L HBE
14053123817 % control fif 1 g Y7z D DOEEFE BN
BEIKITRTE B Y ThH 5. HK:2.52+0.680

200

Percent of control(%)

0

0 10 20 30 40 60
Time after alloxan administration(min)
Fig. 3 Levels of the liver enzyme activities in alloxan
treated rats.
Results were calculated as percent of control.
The control arbitrarily taken as 100%. Vertical
lines indicate the standard deviation (n=>5).
Qreerer 0=G-6-PDH; @——@=HK;
A——A=PK, E—--—E=6-PDH.

Table 1 Enzyme activities in the rat liver at 24 hrs
after a treatment of alloxan
(dose: 100 mg/kg)

Control Alloxan
PK 0.574+0.01* 0.544-0.17
HK 1.11+0.19 1.1340.10
6-PDH 0.314-0.04 0.27+£0.02
G-6-PDH 0.26-+0.04 0.214-0.02

* Units/g liver. A unit of enzyme activity is defined as
utilization of 1 gmole of substrate per minute at 37°,
Each value is the mean 4 standard deviation of 5 in-
dependent determinations.

[IU], PK: 1.07+0.069 [IU], G-6-PDH: 5.12+
0.721 [IU], 6-PDH: 1.144-0.104 [IU] 7-77 L&
1% mean+standard deviation (n=5) #7x3.

4. 7OxHUOEERICHNT B%FR (in vitro

test)

Invitro ¢, HK 37 u 4 2 X D iEHER M
#l&hsz L% Fig. 4 15k L. 6-PDH i1, 7
v X B E 103 fEiI23 5 L iEHEIEH (50% M
i) 2B o B2, PK, G-6-PDH (37 v x4
VIRE R EFTHEELMHE B Oh ST
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Fig. 4 The effect of alloxan on rat liver HK activity in
vitro.
The values are expressed as percentage of the
control value. Concentrations are expressed
as pmole/reaction mixture.

HK (3 OfFFEREEFE L VIKBE DT v 4 1T
Yo TS hiz.

Iv. = £

EELIIINETHAOMEFEEZAV7 v MC
ERIITFEEZERL, ZhofER, b
FEEIBRTOEH IS Vva—2 2 AL Lz RRM
Ny =R REEE L L EEATREL
TE™0, ZoE0HETENT, DaCostal?
iz k V/NEMFREEZ RRM EETRH L 72 ]
ERNDTMCHEDOHRTHSE. FERICBWTI
7 v Y U X B OIS MEE B X Ot
BIEEFHIc o T [U-14Cl glucose 2HE & L
72 RRM iz &k 3 149CO2 DG HEM 7 — %
PEAGHEERIENE L B S I RE L.

MPEET 7T v Xy o BERELICER LD
0~4043 I REEER T L. 0%, MEEHET
BOL, 4BMBCZTEE= P re—EEZRL
7. B EA£24B5R14121X 550 mg/dl DfEESRL,
Bt EERIcBIT L Ebhs. ZhET
7 v XF L OERBEF LT LSRR TR,

1775 (1980)

MBI IRIZZRMREEZ N LT FUOBHE
ZEVEZY, ZO®T VT~V RE BHIKIRE
BERTTH, 4R Y U RZITL Y EEEERE
DRIET B LEZLNTH A, WIS A
ERFER Fig. 3, 4 TR T X017 ux 4 v EE
BE DD TIEEE CHF HK EHEF L < il 3
32k, ¥lvuxy  EEHOFT v ViR
EXSHTREBEETRT LW OIHEI NS, 7r
¥4 Off HKEWEECE S L+ 4%
z2 b 5. Houssay H19DFHIHIC X - THIHIE
MEERL BN T EBRFER D D LEE S OHERNE
FFonsd. —F7ex¥ o&EHDO RRM R Z
— VOB ERRICEIET S &, PIHELEES
ICE LWL AR O, FHEtEmmbEgH (24 iF
fR) ITixZnEiZFBEH Oz, Thbb7
w4 %7272 bic PH, YV f:izid L, 30
AETECTRIEEZ R L, MBEEBZITIEE= b
w—fEER L. 2O PT 13200 TR %
BRERTH, ZOHRLEN, 24BFMHZIIT
FhigiEar re— ) fElER L. T OHIEIE
mEEicRiT2F LA, HHKEM L B
WD B, T m ¥ L OF~OEEER
A [U-14C]-glucose /& & L7z 14CO2 MR HEi <
Z—ItRBEhZbotELZONS.

LLE, SENIAF HK EHEOMEIE RRM %
—VEbER 7 v ¥ RS HOTMIEMLEEY €
FMTR LTz, ZhET, Bx OfFEERICRT
DHERBIERENE L RRM A2 — 0 OF L2 R%E
L, ZhbofEREICET 2 R80RB0OHEFHER
EER TN ENOFEEICIVERY, ThZth
B 57t RRM ARG 32— —5 B2 LBTE.
L% HIT, BaAOFRBICRBITSEBE RGN L
RRM S — %85z Lizk Y, RRM HfFD
AN B B VI ENENEILE M ER R FE L
B EBbhs.

V. & &

1) 7ex4 o HE5RICBIT 5 RN
RRM & Fvy, FPREREIESR & ST @I L
7z.
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2) VHELERICR O RRM X5 2 —%
—OEENT, FEREBREER I {RBL
T,

3) TRETEEOLHBREL TS DI
ERHZBIT B3R LD, RRM ERFOA A,
ELFENEE XS RBL, FFREOBEICER
RFELEZZEPTRBRINT:.
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Summary

Analysis of Radiorespirometric Pattern in the Rat Treated with Alloxan

Shuji KonMa*, Yukie HAMA*, Yukio HIROKAWA**| Kimihiko DAIGO**,
Yasuko SHIKI** and Akiko KUBODERA**

*Faculty of Pharmaceutical Sciences, Teikyo University
** Faculty of Pharmaceutical Sciences, Science University of Tokyo

Radiorespirometric pattern using [U-14Clglu-
cose as a substrate was analyzed in the rat treated
with alloxan in connection with the liver glycoly-
tic enzyme activities. The results were as follows:

(1) The radiorespirometric parameters at an
early stage of hyperglycemia altered in connection
with those of the liver enzyme activities. Peak
time (PT) tended to hasten at 10-20 minutes after
the treatment of alloxan, but thereafter delayed
up to 24 hours. Both peak height (PH) and yield
value (YV) decreased immediately after the treat-
ment to half as much as those of control at 30-40
minutes. At 24 hours after, they recovered to the

control levels. On the other hand, the liver glycoly-
tic enzyme, hexokinase (HK) activity in particular
was inhibited to about 509, of the control at 30-40
minutes.

(2) The increase of blood sugar level at an
early stage was probably due to the inactivation of
liver HK by alloxan itself.

(3) The method of radiorespirometry is a useful
technique for study of glucose metabolism in liver
injury.

Key words: Radiorespirometry, Alloxan, Hexo-
kinase
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