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Kinetic Study of Oxidative Metabolism of

C!4-labeled Glucose in Liver Slices of Normal and Alloxan Diabetic Rats
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| %3] =xY wjo] fructohexokinase W32 FFg W Aol A gtrstEdl A By oty AuifA @ A
) A ¢E A4 =2 2ol insulin - specific $}4 glucohe- A AR AP T pHdor HolgdE wdFAul
xokinaSe ¥h-2elul 222 2 Ach? A4 Z insulin + insuline] AW <18 HA3 /1ARA FA ) 9l
o] hexokinase 43 ©]9]8] & wb3AA EFIE Ao 2gg = Ao steted oA HAF 7HR
< sbdarst Aol G & Fehe AL insulin 2 uiZb glvh, el A 2et wbel 2be] insulin o] o F& F
) o] 91-& W ZEAFIE At Soskin®Fe] 4@ = 48 wSAFAAER 53 Add AR T
g4 g FEHAPot 2ol kA CH mel £ o w5 energy 9422 494 J& x2xge & =x ¥
3+ 5 (Cl4-labeled carbohydrate)2- o] &35+ 53 CO2 COz 28 otd A A o] Fnnle] 2] P %]

29 gAdAatge] oF4 37 (quantative measure- AARA et Ad-2 FuyAFL o2 At =
ment)e] ZHESHAl & ol F Ty ool Cxree 3 mi RFEE olde v E40 BAFLE X]Z%%—‘F
¥ COzze Stz A #44-5 FAT B2 A¥A fow o2zt insulin Aol R-Ed vehte oA
A2 A g}t 2= Stetten?S-2 AFAA, Wickl>  wAe] WA S A sdteny FuyiA A
. 52 x719 A, ChaikoffiD 1252 Me]A 7k C= g Zleishd A Aolvh. Zert oldl JT 93] 44
o] 3§ COz 29 Aatef AbshAd -2 e T AR AP =t Adz7d aet e opF
AR AT AHE 2R} insulin B3l glov Fde FH AFE 24 A 2dde A4 Al

14 o] 2F COzz8) LAAHMAL o] AAH exan Px¥ A9 FAERL o] &5t Feje] war-
2 zx}e] 974 AR A hexokinase ¥H-5-¢] burg manometric technique & ]33 Wz Cx

— 91— 289




—The Seoul Journal of Medisine: Vol. 2, No. 3, 1961—

= 8o 9} o] A7k 22 incubate .02 A
7%}/&] Z] B4A L C4 mxcolal sbd 53 At

] o] FAY F C¥ mx}e] “steady state”d} Abab &
% Aoleh. & 49 CH 2x2gE 5§ COz 2 A3A
AL 5 vladFdad T4 Sd
& & 243 Alloxan =¥l wlm
=24 insulin 2% o] gi&we] == A==t
of F3ted nAsH

a3 gy
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o Jﬂhﬂ Yol £ NaOH o] 547 =A% CO:

oy

Stet=x=%f EE.‘%}' Zj °°¥°ﬂ—:—3 Somogy122> 2 Nelson?®
2 £ A25t3 COz 24&2 ol 5dd FAR
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| ¢issue Slhices
—{ 40~ 50 mmHg

Incubaling i ;
Syringe
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A M4 S Y

EEAAE : incubation A ¥ zxd ¥zs &
At o7A od& FEAe] incubation £ $3
2 S ol A 23 A2 Atd mg =&
#M/hr/gm of tissue 2 EA 3}

COoO: HME: ol FAHA FFA2
carbonate E2-2 BaCOz 2 AAAA o FAE 234
3 o] & BaCOse] -2425(197.3)22 A3t mM =
¥ uM/hr/gm of tissue & F A+,

Relative specific activity(RSA) : °]A-& w43t
A COz el gl &9 CU z=telA 7]gdd CO:z 9
F-&& zA% 2% CO:22] SA 9 incubation £
el C zzehe] SAste] w2 AR,

Relative glucose disappearance(RGD) : o] = Me-
dium YA £48 Ctzxe] 3% CO:2 944
g F&E TAY g3 o] Ao QR
_CO- 88 XRSA
T ZEEANEXE
49 ¥AE &0 CH xeed s feste COz2

alkaline

RGD

awng ATE. AAEEH CO2 A E-& 2834
A B ulel ol A A zbe] BF 136.64:36.5 vM/hr/gm
8 2 FozgE AV et 34 FelE g=
Aefl olzxn aFdE= & HEe] gdfvh &6 Cl zx
32 specific activity (SA)et 3F COz9] u] 2%
A A+3] = relative specific activity (RSA)S] #HEo
R4 A ¥ utel zhol HA ko] WF 42.7:49.1%9]
A F-E 2olw Aak Fokestd 4AFA = A e
zolw dAsHA #Heh eyt £} Cl zmabo A 7]
a8 COzzel AztgL 27 CO2rggo] ¥oema
RSAJF 27]e] Fev e B33 281204 =2Eubel
ol 27 el ETHAT 4A%FAE COz A&
2 RSA o] WFe] glo] 4AF 2] §v Clz=
8 2% COz2e At = g4t 58 COz
SAAARD Fo CU 22T 22 27oE R
ghatel Zo] CH zExre] 4%, A CO g4 E ¥
RSAZ dA R gomzaCl 2239 53 COz 29
SAAFRAERE A ETF oy 43 ol Fo
€ 220 A 2ivhel o] wimd 43RS vis

M

M ool

2§ COz =29 relative glucose disappearance(RGD)

WA EE neln] 1848 xzewro] COzz A Aabs+
o 6EAY COx8 wAstnz CUxzar slag

°
3
COz8] &L 622 At COz2 SRS} =% 3 Ommmo (2549 2858
= p— Y CU-REEH 580039 OHD
oo 22 $e AREF Y. o] Y} T 24E 3 70 —RGo
E Y
zte} ul g T3 Medium oA £4% =z xcle] CO: S0 — 9 R
o\
2 gtgastd E24& A8 S 50
X
A4 H MdH 40 D 22
0, o a a o
AN L 100~200mg/dl 8] S=& sl Cl 30 z
‘ z2x} Lule] incubate ¥ W A zle] e Clzw 20 9
. 2o 24 7 449 fe CY mmope] gaAst st 10l e ]
‘ Aol B AAL A 1 E] UG . 0

2 3 a4 5 & 7

| Clzrgde] 4248 AAZ) JT 331437 M/ CHOURS)

hr/gm el 3 ehge] AAE FoAHAT 447 o Fol &

ZR2AA 2Ewpsl o] wlaA dA e P (Plate- F2E CUzxge] adsd 35 COzae 4%

Table 1. Oxidative Metabolism of CM4-glucose by the Normal Liver Slices

time of sampling (hr) ' 1 ‘ 2 3 4 5 6 7 8

no. of case 12 18 18 18 18 12 12 12
glucose consumption late (uM/hr/gm) 33.1 45.5 53.3 60.7 61.4 62.1 62.8 58.3
S.D. +3.7 | £16.8 | +17.3 | %129 | £12.2 | £12.9 | £12.0 | +15.8
total COz prod. rate («M/hr/gm) 136.6 99.2 92.8 94.4 82.6 87.1 85.8 87.0
S.D. +36.5 | +33.3 | £28.4 | £24.0 | +23.3 | £25.9 | +9.6 | +24.3
. RSA (%) 42.7 53.2 59.9 67.4 65.6 72.1 72.6 74.5
S.D. +9.1 | £10.8 | +14.0 | 8.0 | 84 | £11.9 | +6.5 | +6.2
COz from Cl-glucose (uM/hr/gm) 58.2 52.8 55.6 63.6 54.3 62.8 62.3 64.8
glucose disappered into COz («M/hr/gm) 9.7 8.8 9.3 10.6 9.1 10.5 10.4 10.8
% of glucose (%) 29.6 19.3 17.4 17.5 14.8 16.9 16.6 18.5
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alloxan B x¥ 337 ZFERAA Cl z2de] 24F
9 &% CO: 29 AstdiAtzbael gk 49442 A2
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g A Cl4 zE}s) £4§2 alloxanFny 17
Aol A4 AAF Astigos AFnARe FF 61.1/
¢M/hr/gm Q1] 813t Sxd EEAAE FE 6.2
#M/br/gm, & —= 2 A®ssich incubation 27100
E Gelleo] 9ol o] pAEMAAN EEZFe] incub-
ation &v) 2 $3H o] & L) xEx} FES} incub-
ationd HEuvth F7Hs & 4L AL

CO & A4t ¥ 87.44M/hr/gm o) ¥l 5t
P AFARAAE FE 128 4M/br/gm, F 3
el 5% Eatarsach

RSA = A 43 F3 70.4%) w3t 1.7%2 ¥A3]
Agetget. 2dze g4 CHaxgdoz ¥8 f4%
= COz9 wdge ARAA FF A COgA-E9
70.4%2) 61.5 uM/hr/gm 2 & xelw FxAAE
BF 0.224M/hr/gm 2 Aty S 24"
Cu zxrro] 5% COz 2 fa43s £& F relative
glucose disapperance (RGD)E& A4zt ™A A7
16.9%°1% THxelAE 065%2 AT HFI}E 8
et

Aol A ket ol Hxuel A I miA
A zE=Fe o4 @ 3F COzzel AtahfAlatre]
EAGYER AT FReL 2EP] Fugdd 1
WA AdAe gedaeeot 33 488 ARG
st

a

EAY A A&7 w2 A2 Chaikoff @ Fo) 3

I

Table 2. Glucose Disapperance Rate and Conversion of Glucose into Respiratory CO2

. t. of glu-
glucose  disapperance] COz prod. | COgofrom am .
no. of case RSA 9% rate CH-glucose cosioo%%];ed RGD
mg/hr/gm | pM/hr/gm pM/br/gm | pm/hr/gm 4M/hr/gm %
control 18 11.0 61.1 70.4 87.4 61.5 10.3 16.9
diabetes 11 1.1 6.2 1.7 12.8 0.22 0.04 0.65
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Abstract

Kinetic Study of Oxidative Metabolism
of C-labeled Glucose in Liver Slices
of Normal and Alloxan Diabetic Rats

Ung Sup Lee. M.D.

Department of physiology
Seoul National University, College of Medicine
Seonl, Korea

Liver slices of 18 normal and 12 alloxan diabetic
rats (Sprague-Dawley) were incubated with incubation
mixture consisting of 15 cc of phosphate buffer to
which were added Cl-labeled glucose and 15 cc of
oxygen. Incubation was continued up to 7 or 8 hours.
During the long incubation period the incubation media
and gas phases were replaced with fresh media and
oxygen at hourly intervals. This procedure made it
possible to obtain hourly samples to determine the
amount and specific activity of COgz produced by the
liver slices during the experimental period. It also
had the advantage of presenting the tissue with a
substrate of essentially constant concentration and
specific activity of medium glucose. Data were sum-
marized as the following.

1) Glucose disappearance from medium glucose rose
during the first 4 hours and remained approximately
constant, thereafter showing maximum values of 61.1
#M/hr/gm in the alloxan diabetic liver. Glucose disa-
ppearance rate decreased to one tenth of normal va-
lue in the alloxan diabetic liver slices.

2) Total CO; production rate was initially high,
then fell rapidly and, after 3~4 hours it showed a
steady values during the period of experiment. These
steady values were taken for comparison between
control and alloxan diabetic rats. In the diabetic
cases total COg production rate was about one sixth
of normal control.

3) The rate of CO2z production derived from medium
Cl4-glucose, which is calculated by multiplying total COz
production rate with relative specifie activity (RSA),
was 61.5 uM/hr/gm in the control and 0.22 uM/hr/gm
in the diabetic liver slices.

4) Fractions of glucose disappeared into respiratory
COz, which is named relative glucose disappearance,
were calculated and found to be 16.9% in the control

and 0.65% in the diabetic liver slices.
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