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Catabolic Pathway of Oxidative Metabolism of Carbon
Atoms of Lactate in Ehrlich Ascites Tumor
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Table 1. Concentration and specific activity of lactate in the incubation media
Group Substrate Medium Volume Conc. of lactate SA of med. lactate
Cu-1 Cl4-]-lactate K-R-P 10 cc 50mg% 3.19X10* cpm/mgC
C1-2 C!4-2-lactate K-R-P 10 cc 50mg% 3.18x10¢ ”
C1-3 C14-3-lactate K-R-P 10 cc 50mg% 2.24X10* ”
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Table 2, Metabolism of lactate-1-C!* by Ehrlich ascites tumor
Pyru- .
Wt | Lact. | - 9™ Wt Total | CO; | Equiv.
Bxp | of upe. |72t | of loMpl, S |S& oS4 o IRsAo:| CO: | from | amt. of RLD IRLDpy
tissue | rate | 3PP |BaCO; 2 prod R.j C*-1-L| lactate S }

rate

M/ | g M/ cpm/ | cpm/ o M/ M/
€ |hr/glhr/g| ™8 ‘ 1 \ mgC | mgC % ‘ hr/g l hr/g | brig | % | %

1,488 1.79} 0.052] 15.9] 8 711] 1.68 15,100, 31,900 47.3 10.8 5.11 170 95.0] 2.91
1,488 1.79} 0.061 18.1) 8374/ 1.84| 13,900/ 31,900 43. 6 12.3 5.36 1.79] 100.0{ 3.42
1,205 2.36 0.020| 19.2 8332 1.92 13,600/ 31,900 42. 6 16.1 6. 86 2.29| 97.0] 0.85
4 | 1,340 2.38 0.001 22.0| 7,925 2.10] 12,400 31,900 38.9 16. 6| 6. 46 2.15| 90.3; 0.42

Mean 2.08) 0.034 13,750| 31,900 43.1 14.0 6. 03 2.01 95.6/ 1.90
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Table 3. Metabolism of lactate-2-C'* by Erhlich ascites tumor
Pyru-| Wt. CO; prod| T
Wt. | Lact. Total 2 Lactate-
Exp. vate | of C- | S.A of | S.A. of R. from : RLD
No. | .Of [uptake app. | Ba- CPM | toctor CO; |medium RSAco;| CO, Clé_p- | equiv- 8 RLDpy
tissue | rate | | co, prod. R. lactate alent S
M/ | uM/ cpm/ | cpm/ oM/ uM/ | pM/ o
1 € |hr/g | hr/g . mg \ I mgC | mgC ‘ % ‘ hr/g hr/g hr/g % %
1 | 1,488 1.62/ 0.052] 18,1 191] 1.84 318 31,750 1.00 12.3 0.12] 0.040] 2.47| 3.26
2 1,488 2.09/ 0.101 19.2, 189 1.92 310 31,750 0.98 13.1 0.13) 0.043 2.06] 4.84
3 1,340 2.47/ 0.001] 25.1, 708 2.30; 1,062 31,750 3.34 19.1 0.64) 0.213 8.62| 0.41
4 |1,340] 2.36/ 0.004] 25.5 741 2.33] 1,110 31,750 3.50 19.3 0.67] 0.223] 9.45 1.62
Mean 2.14; 0.040 7000 31,750 2. 20 15.9 0.35 0.117| 5.47| 2.54
AL A4 wkxe AskEo] C-1 vh&d AgE3 2 C-34 8Tl gleJ4 CH-3-x4ke] SA & 2. 24X10
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Al3lyl £E & RLDco:=

o] TF CO= skAl Akslml Alo] =z},
A 3 Foll FFatdch 2E AF

C243dF A4 &
Al 9deJA W= Ak
10* cpm/mgC 2 §-2 3wt & CO, A ALES

FEE 50mg%, SA &

= A4k

3.18X

A 15.9
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ZEe whe} e
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delA wmA AR
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C248Toll dold wialoll 4 245 H4ibe] 3F A4 7 was] 3F CO2Y Atspayel s
CO2 Astsl 24 5 RLDco,r H 5.47% &3t B0 A5 %o FAG ukek go] C-1FeA A9
shgieh. oA H—Di A At 248 Hake] CO: C-1 grael CHE EAGE o & CO, Y482 43.1
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Table 4. Metabolism of Lactate-3-C'* by Ehrlich ascites tumor
Pyru-| Wt. CO; prod|
Wt. | Lact. Total Lactate-
Exp. vate of C- |[S.A. of | S.A. of R. from b RLD
of [|uptake] CPM . : RSAco,| CO " o_ | equiva- RLDpy
No. | tissue | rate :gtpe' CBSS factor| CO, | medium ’ prod.zR. g:ta?; . lent 8
eM/ | uM/ cpm/ | cpm/ eM/ | M/ | MY o
I 8 |hr/g |hr/g| ™8 mgC | mgC ‘ % l hr/g | hr/g | hrg | % %
1 [ 1,488 1.49 0.076] 17.2| 249 1.77 438| 22,400 1.96 11.7 0.23] 0.077] 5.16] 5.10
2 11,488 1.97/0.092| 18.2 250/ 1.85 418 22,400 1.87 12. 4 0.23 0.077] 3.91] 4.66
3 11,340 2.41| 0.005| 24.5 294 2.27 446| 22, 400 1.99 18.5 0.36] 0.120{ 4.98 0.21
4 11,340 2.14] 0.004 24.1, 288 2.24 438 22,400 1.96 18.3 0.35] 0.120] 5.61 0.19
Mean 2.00] 0.044 435 22, 400 1.95 1.52 0.30 0.10] 5.90| 2.54
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Table 5. Over-all metabolism of lactate by Ehrlich ascites tumor
Total CO,
Lactate |Pyruvate RSA : Lactate
Subs- CO. derwed RLD
Group| trate uptake | app. prod. | each from equw ' RLEco, | RLDpy total
rate rate rate | OVeT -all | carbon , total lactate alent ‘
\,uM/hr/‘ #M/hr/ #M/hr/ \ l ’ uM/hr/ ,uM/hr/ \ o
\ gm gm gm gm 70
c-1 {C*-1-L 2.08 0.034 14.0 43.1) 14. 4 15. & 2.201 0. 134 5.2 | 1.64) 36.84
c-2 |CU-2-L 2.14 0.040 16.0 2,21 0.74 15.8 2.52; 0. 81C| 295,z 1,87 41.07
c-3 |C*-3-L 2.000 0.044 15.2 1.95 0.65 15. 8 2.40 0.800 40.0 2.20 42.20
Mean 2.07, 0.039 15.1 —-( — 15. & 2. 38‘ 0.793 38. 3\ 1.96| 40.00

27p C-1 Brash 28 wg2 A3tE dted CO2 13
Aotz AR C-184a24s faid CO& RSA %
o 1/341 14.4 %7 Ak R dela C2 oA A
Ae] C-2rza 4 #¥E COe % CO; 48 %
F 0.74% 7 S| C-3%oA § '&el4 Fad CO,
£0.65%7 Junz FAAez paskd A &
@5 COE CO, 448 T 15.8% & F w49
RSA el A7t "o mebd FoF 2l glolA 2
Ao 28E 8 CO, BAHER FCO, 44§94 15.8%41
2.38 uM/hr/mg & AET + dow o F HAFE
saslw BF 0.793 uM/hr/gm 7F Sich BF R4 F
4¢3 CO.2 43" A8 #£=2 RLDco
AEgh) 3F 38.3 %4 T dgich o] AddAe
FERAAY 38.3%7 £F COE, HF 1L9%7
24E5402 FA594E 1Y F oo veA
60%9 FTa A4 94 distd e A9 4 ol
o, A4k} a 2 B Bkt RSA el C-1 g49| RSA
Zroll Wdte FAY Y22 AL FE wolxnk AR
¥EE Ao w wel FokzA i A e
A Hdoz qsted A4rd 3 EE-E-L oxidative de-
oA ehily] Bae 4A TF CO.
2 A 4 glent vl 288y Fd A3
A= e] TCA cycle s 7Z+& A3 2E wrx £z
Avhal B AR FAERNA Sz o e %
A3t 4L 2l Q4 Wt

carboxylation &

o g

T AYAA e AHL AT ok Aol wo
243k WA A4 sl A 34 steady
state)ol 48] o AsiR o] ol Folgvhn ARFL $H T
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A FY gl 225 Aol ZAWe] o] u] Al
Sl wlgAd B4 EE COE Qlshe] Cl-gi Al A
AR CHOZ HASe A Ha 8 TF CHO
SAZ 48 guct A5 n A7 el wheb 24

ol ojn] A Edo] Aol v} o (washout) wjok
WA CH-xdAbsh el GHF CHOY gL B
ofAl et & FF A4 HAEE wolr A FAAzA
A oF 1I~2A7E0 95tme £ g4 Q¢
A7k F4 3F CO.9 SA & v oF 2719 314 izt
A Eoll AAY ek I gho] ol 4 A Ak zHﬂ 4
FE2A0] Zomz ol A2 A oaAE T4
T oula ashgl o

FFzA A4 FFES FT 2.074M/hr/gm 2
TEWe] FAzA AN A FHT 3 F AF A 12.8,4
el 4 17.8, wi=lzAelid 22,7 uM/hr/gm 9] 3o
1/5~1/10 0| E-3}8rx1uk Zokz Ao A mAle] oj A
Ex ol4Ed with ez deAa FoEAW
A4 34 A4 B8 A Eobgstez w4dske
dgolebrluct o599 449 445 AL = T4
AFARE QT 24 FAEe] A LHERe} 2=
2 A4 5% 2 dga G Age] et Holvh
AdA2 & A4 B dbel 2ol Txrpe] gle vl
M LFE] A4k A FzAL W A
A4zA Bl g A 4aa 3 gl4ke] o] 45
A FokzA Y gl ol 45 Ak o)A
oF 40 %7t A Akl A R siglebe Aos ol AAbe]
FEZANA A Aol A8t grol F8F AAde
= g3 44T vk At

FFzAdl 4 A4 AR =

£ #4357 HAskd =
Ab2) 74 ghaze) whel CHz T AF AL

AR 3 o ot

shoAl 5 EelA R whsh el A C-1 BA X ”
A7 sadd fAsE CO, 4 Eo B4 C-2 8
C-3 & % a9 fuae gel wstel 453 2 3k
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ol g ol FAbst - 3uk3lgrEoe] TCA cycle
9] 27+ WlAEA ¢ fumarate =X succinate & 2 4
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L wgAstm vk A4E fElE] d Rl A4
C-1o] TF CO; WAldl dge] BAF 7138 24 &
A8 44T F Jdovd 48 a ¥ gy CO,
WA Ee] FAY JER Z2 Jor & o FokzAd
A TCA cycle & 8= A7 271 &A 8 dAsd &
4 ou)gor ojazt 2ko] TCA cycle d F7k chHAHE
AL AgAQ qk-goz A4S C-18&S CO, YA E
o] g e A& FAGse FrhEe]l I LN
ol AvAl && Aolth b A ozAE Al 1 X
S A7 vls}h o] A Aol A Ak3lLE pyruvate = oh-& b
2.0 24 C-184i7t 4 oxidative decarboxylation &
qlo] CO, & w33l o]z non carboxyl BF&E T
A5 acetyl CoA & W 8-¥o] TAC cycle & F3hAl %
I Ak B oivlate 2 F4FS 2544 A
Aol B gl A5 4 9.

a 3 B ek A9 CO, HPEL $CO, 4459
0.74 % 0.65%2 Az #Fsdx FF oF 0.7 %l
£3}34lvl. 5 non carboxyl El&d]4 7= CO:
TCA cycle & ol fais el 71358 TCA cycle
€+ Fite fEE e A duAE A4 e
F A A9 4.4 %oln] ol 95% ol A¢ Atdt
AR & R F2hd A Ao 4 C-1 g4 7} oxidative
decarboxylation 4 1-¢ & #23< s P4
C-letast Sd4 oz AZHa doj] 2 gagEe]
TCA cycle & %35l A% Ag= = ga 2o o
€ 242 420 A4Fig 1 32)L C*- 244
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Fig. 1. Catabolic pathway of lactate in the Ehrlich
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ABSTRACT

Catabolic Pathway of Oxidative Metabolism
of Carbon Atoms of Lactate ir Ehrlich

Ascites Tumor
111 Soon Moon, M.D. and Sang Dor Rhee, M.D.

Department of Physiology, Seoul National
University College of Medicine, Seoul, Korea

(Director: Prof. Kee Yong Nam, M.D.)

Metabolic pathway of carbon atoms of lactate in the
Ehrlich ascites tumor tissue homogenate was observed
in mice by means of labeled lactate. Tumor tissue ho-
mogenates were incubated in medium containing either
one of Cl-1, C14-2, or C!*-3-lactate. Lactate concen-
tration in incubation medium was maintained at 50
mg%. At the end of incubation period, gas sample
and incubation medium were analyzed for total CO.
production rate, radio-activities of respiratory CO; pr-
oduced, lactate uptake rate and pyruvate appearance
rate. The following results were obtained.

1. Mean value of lactate uptake rate was 2. 07 yuM/
hr/gm and pyruvate appearance rate was 0.039 uM/
hr/gm. The mean value of total CO, production rate
was 15.1 uM/hr/gm. These values showed no differ-
ence regardless of the shift of labeling position of lac-
tate carbon atom.

2. Respiratory C!*QO; yield from C'“-1-lactate incu-
bation medium was 14.4% of the total CO; production
rate and this proportion was larger than that of from
C14-2 and C“-3-lactate media. CMO; yield from C*-2
and C“-3-lactate media were 0.74 and 0,65 % of the

2 2 B AP TRz B 4F—

This shows
that carboxyl carbon of lactate contributes a larger

total CO, production rate, respectively.
proportion in producing respiratory CO, than & and 8
carbons of lactate.

3. The fraction of disappeared lactate from incuba-
tion medium into respiratory CO; was expressed as re
(RLDcoy)

Relative lactate disappea-

lative lactate disappearance rate into CO;
and was averaged 38.3 %.
rance rate into pyruvate (RLDpy) was 1.9%. There-
fore, about 40 % of disappeared lactate were accounted
for by the conversion into respiratory CO; and pyruvate.

It is concluded that in the catabolic pathway of lac-
tate in ascites tumor tissue CO, was easily produced
from carboxyl carbon of lactate by oxidative decarbo-
xylation as in the normal tissue, and further oxidation
of 2 carbon unit via the TCA cycle was remarkably
inhibited. On the other hand, from the fact there are
little differences in C1O, yield between C"-2 and CH4-
3-lactate medium group, it is reasonable to assume
that carbohydrate synthesis was also inhibited in the
Possible explanations for these

ascites tumor tissue.

effects were briefly discussed.
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