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Kinetics of Oxidative and Non Oxidative Metabolism of C'‘-labeled
Pyruvate in Liver Slices of Normal Rats.

g 3FaL 9
<z]_1;_ 1}k
o]
sxge] 5% CO2 At Ao wHstol
HoERFE ol skl dlad Al A e

i
% o4
%»14 8 mAdAE CU-zETe
299 o450 9A 484
de Qe u ,,m = G 44 B CO, AL
o o 20%¢ C0,7 %4y o TEFIA F43
Qa0 AETE A7 55 AL oF 0% BF
coz oRFEARY Cl-xERA fATE B
o SlolA wi vhst el g 2ERe Y4 4
AW mE AE Aol A A iR A FJ o] 20~
0% FaATY S elA g iR quAE =
ek olole] BB A4 WAsy o2 ¥E G
a2 olEg Ad4de A7 pREHAA B
Chaikoft $9¢) gtsh 2 Aol gk 18 234H
& CH—zEergvida) A7 W aksiel fululel C
—2Eg 5% C0, 2 $AAS A7E AFaaA
o Ee BASYE v FALFHE 28 AT
0% el e, o Aol e 2L ol F2 oA g

7b geb 7l X“l M dyrdezs
gzl g CH—xxdst kg asA v 443
Al o] o] B pgo CH—zxwho] “steady state” =
Atk & #Ed Aoz, ditmadA A Bt
s} Ze], oW FE oo 4 CU-2EFFE

7 HAEAE A g mxdz dF C-xxw
o e AT FgE solH AN & xol
) Aok, old Hwistel A A AL o]
dAFFAYANA A2 LA E o3 B4F 7

o] -3 9l 7] e, AAY mwiA
) (Competition) o] e}l Az & Ay
.ﬂ%o AR e Fel ok woh gzl gel -
EEgur d g ek ek sheh & zxwel
Abshel AbabA o) 3 A Y A4 A2 S A ne upel 2

of AAg ] wiebA Aol E wolA el b Rub
ohzh A ed 249 maAd YA H4EE
53 zxwe] 2% CO, = 443 g & HAlazy
o] ulA o7 od#H A 9 Embden-Meyerhoff I
IR HEFLEFREA Krebs cycle ] 574 Abs)
A& ol dkgo] ofFejAletd Mi=i FRAEA
o Pyruvatei A “Flc’l AYsA ek, 2y
2ol 5%C0, 2 W3y
b Ao Ealele Faid
A e Ad e Hr}%ﬁm o7 47 44
L x99 Glycolysis At®al CW-Pyruvate & o] &
Shed A A AHE AL G2 A A T o
o Ll C“—Pyruvate 7t 2% CO, = g &= o Af
gy & FHTo A BEHE 3 A AR
delA & COzi A AR E = A AgE A =
#shel LS
o HydY

HE =S : 32779 Sprague-Dawley & 317 ] 743
% 8719 M9 4Zo2 teynh 244 CPyruvate
o Sl gL A F v 2 SEob 4
ofstgeh A 1¥-2 10, A 2F-& 20, # 3F-2 30, Al
4{1}% 40 mg/dl = C“-Pyruvate 7} So] & <Ay

ol 2o (Phosphate buffer) <o) A uj oF5} ¢ v},
C“-Pyruvate 2unj : Pyruvate—2—C"* (New Engl-
and Nuclear Corp.) 2 50 #C ¢} non radioactive Na-P-
yruvate & @5 50ml 2 3 48] o] L Pyruva-
te =55 20mg/ml 2 utEo] z 34 CH-Pyruvate &
Hoz Hyt

o ofel] = C'-Pyruvate &-of = A @A el 24§
CH"-Pyruvate £99-¢- 22 0.5 1, 1.5 2ml¥ ==
A 2 ga ol 4k 2 2l (Phosphate buffer, pH 7. 4) 2

— 53 — 349




0 gd"d g4 C

2 3435 100ml = =50 C*-Pyruvate £+
Pyruvate %%3% 10, 20, 30, 40mg/dl 9] F=&
A2 53 e,

£l 2] Cl-Pyruvate ¢] Specific activity(SA)& =]
74 C“-Pyruvate ¢ 1ml & Van Slyke-Folch®
o2 CO, = AFAA o1& o] E BaCO, = HAAHA
Geiger-Miiller counter 2 A 2314 =},

MERE: 2 T A A3 AA4EH o 2~3gmE
50ml A7) ¢ 2% 5o CH-Pyruvate-£+7] 15mlg}
o 20ml 9 &9 A YAtz 38°CE {AT=
FezyoA #1F 608 F 5 A gE At A 54
7+ WA 647 Fot FEIAS. AHR T Lo
C'-Pyruvate o] 559 SA & 93354 #2157 ¢
o ¥ Azt A g G AbAE A2 At 2
ek o] Aol AESaYd 4 LA A
S Ae) A Q] gaAA L o] Eq FA W A7
2ol Mg EE dof Pyruvate 4 lactate o] % 9
CO, 4 4+& o CO. ¢ S g =

&t =& : Pyruvate Friedmann % Ha-
ugen ¢ W47, lactate 53 4] & Barker ¥ Summerson
o] g Ahgstg A s 2 o] Fwhd alkaline
carbonate sample 24 d-& CO,+ BaCl, # Whatm-
an o 3}x] (No. 542) $]¢] BaCO; = A =A]# BaCO,

it*@ﬂ

o -

o FAE 2% W A7 CO, 4 A& A4t
EAd o] TEL o435t 55 CO,9 SAE Geiger

-Miiller counter & A &3¢}, ¥WAl5A&2& =T Ba

CO, =28 =}7}&<(Selfabsorption)o] of 3 a4 & 3}
s+,

H A : = 2] 78] Pyruvate 2] i*‘;_l%% i oF A
0] FEd wjorgrle 448 % g

o] RAE A o]—Cti pM/hr/gm of tissue 2 Z A

lactate ] &4 % Pyruvate £4-& &3 2 o
Woz AAstgch CO, 24 & shA A o] Tk
A ] A 7ke] w4 3F ElAA) 45 alkaline carbonate
sample 24 d i o] & BaCO; = HAAHA FAE &
A ste] BaCO; o Exlafo g st 4 FAlo 23
o] CO, 4 %4 pM/hr/gm 2 245151 =

4 —*—"ﬂ 3+ C*-Pyruvate = ¥-5] -3 St COxL
A& 2 CO Ao WA w&E A w4t
%(re]atlve specific activity, RSA)o] =} §tgl.o, A4t
2 F9 b uabse] wgm sgsh 3§ CO = A
sty 4sld 4 445 Pyruvated &8¢ relative py-
ruvate disappearance to CO,(RPD.o,)= 4#H 9o+
et ol Ashel s,

CO, 4] & X RSA
Pyruvate £41-8-x3

RPD.cor=

350

C-“pyravate o] =) Af5}3 of

e 4

AY
lactate = 3-9 3 Pyruvate o] 23l Lo SHoA 4
415 Pyruvate 9} 2]
arance to lactate (RPDiactate)d 28 0¥,
243 lactate = =T -gu C*-pyruvate ¢ 4

£ 4-& relative pyruvate disappe-
o 714
719l =]

gt 7} ke lactate o] 2§ 9 pyruvate o £
Age] wg 7y
4 E4dH

2t 7o 7+ WG 50ml FA o AR 2 EE
C't-pyruvate &+ 8} 54 7k%-qF wjoFsr » = T
.8 A7 w2 CU-pyruvate o] 44§, lacta-
, A AHg, o 4w Cltpyruvate 7} 3
= oshe =9 Abshge] Ad YA E Al

C'-pyruvate &) 442 28 164 B wpepgho]
Z F A A A 2T 5L e Rold Az
of wet A3kl 347 o F lmd 94 e
Hole e (platean) & o FA et 27 19 Hwk
AE 71 Fozsle] Lu CH-Pyruvate ¥% o ®2e

2482 0mg/dl 55 H 1HA4 4
7 4.2 ¢M/hr/gm, 20mg/dl FE (3 24 7.1
¢M/hr/gm, 30 mg/dl 3% (4] 34 8, 84M/hr/
gm, 40 mg/dl = (3 44 10,0 #M/hr/gm ¢

I

Pyruvate 2]

16
o—0: !OW; wnpy»m/dtﬁ
47 2__Z;£% .
fomi
b O
giop %ﬂ
sl
E‘ \):~——~_~
\?.6. C\O-S/)/
£ 4 T
3
2.
R I B
Chrs)

(Fig. 1] Pyruvate disappearance rates-time curves.
Pyruvate disappearance rates decrease du-
ring the first 3 hours of incubation and
remains approximately constant showing
steady values in every group. These steady
values increases as the concentration of
medium pyruvate is raised.
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{Table 1] Pyruvate disappearance rates, lactate accumulation rate, total CO, production rates and RSA of
each group during the incubation period.
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{Table 2] Steady state metabolic data of each group for pyruvate disappearance, lactate accumulation and
oxidation of pyruvate into respiratory CO,,
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Lactate accumulation rate decreases initially and
g——-—o [0mg % el pyvuvate 5 shows steady value after 3 hours of incubation period
8l A x: : i?‘jn " , in each group. There are little changes in lactate
® @ : 40,1; % accumulation between 4 groups.
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(Fig. 8) Total CO, production rates-time curves.
Total CO, production rates in 4 groups show little
changes during incubation period.
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(Fig. 4] RSA-time curves.
RSA increases exponentially during the first 3ho-
urs of incubation period and reaches plateau value
in each group.
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tate accumulation rate, total CO, production rate

and RSA curves.

Pyruvate disappearancce rates and RSA increase as
concentration of medium pyruvate is raised and sho-
ws approximately constant values at concentrations
greater than 30mg/dl. Little changes in lactate accu-
mulation ‘and total CO, production rate is seen in gr-
oups 4,
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> Abstract<

Kinetics of Oxidative and Non Oxidative
Metabolism of C'‘-labeled Pyruvate in
Liver Slices of Normal Rats.

Ung Sup Lee. M.D.

Department of Physiology, College of Medicine,
Seoul Nat ional University, Seoul, Korea.

Liver slices of rats were incubated with Cl4-pyru-
vate incubation mixtures of different concentrations,
Incubation was continued up to 5 hours, During the
incubation period, liver slices were exposed to fresh
media by hourly replacement of fresh incubation m-
ixture. Hourly samples, obtained through the replac-
ement of medium, were analyzed for pyruvate, lacta-
te, CO, and specific activity (SA) of respiratory CO,,

Thirty two Sprague-Dawley rats were divided into
4 groups of 8 each. Different concentrations of pyru-
vate incubation medium were used for each group,
Group 1 was incubated with pyruvate solution of 10
mg/dl, group 2 with 20mg/dl, group 3 with 30mg/dl
and group 4 with 40mg/dl pyruvate solution.

The following results were obtained.

1) Pyruvate disappearance rate, lactate accumulation
rate and total CO, production rate decreased during
the initial 3 hours of incubation period and remained
approximately constant. Relative specific activity (R
SA) and CO, produced from the medium Clt-pyruvate
increased exponentially during the early 3 hours and
reached to plateau values. These steady or plateau
values were used as the reference to compare the
metabolic rates between each group.

2) Pyruvate disappearance rates were 4, 2/M/hr/gm
of tissue in group 1, 7.1 for group 2, 8 8 for group
3 and 10 for group 4, Thus pyruvate disappearance
rates increased below 30mg/dl of pyruvate concentr-
ation as the concentration of pyruvate in the incuba-
tion medium increased and remained approximately
constant at concentration of greater than 30mg/dl.
3) Lactate accumulation rates for each group were
3.3uM/hr/gm of tissue, 3.5 3 8 and 4.1 respecti-
vely. There were little changes in lactate accumula-
tion rates despite the change in concentration of me-

dium pyruvate.

4) Total CO, production rates for each group were
24, 4pM/hr /gm of tissue, 23,0, 26,0 and 27, 3, resp-
ectively. These rates also showed little changes as
shown in the lactate accumulation rate. RSA and
CO, production rates derived from medium Cl—pyru-
vate increased at concentration of medium pyruvate
below than 30mg/dl and remained approximately
constant at the concentration of C'4-pyruvate greater
than 30mg/dl. The percentage of CO, derived from
medium C'4-pyruvate to total CO, production or RSA
for each group were 7.1, 9 4, 14.2 and 14.7%,
respectively, while CO, production rates derived from
medium C'¢-pyruvate were 0, 6uM/hr/gm of tissue,
0.7, 1.2 and 1.3, respectively.

5) Fractions of pyruvate disappeared into respiratory
CO; to total pyruvate disappearance, which is refered
to RPD,,;, were 13,8, 10.1, 14.0 and 13 4%, resp-
ectively, for each group and RPD iactate for each
group were 78,6, 49, 3, 43 2 and 41, 0%. Therefore,
average of 92 4% of total pyruvate disappeared from
the medium in the group 1, 59 4% in the group 2,
57.2% in group 3 and 54, 4% in group 4 were found
to be accounted for by the conversion of respiratory
CO, and lactate accumulation.
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