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The Energy Metabolism of Leukemic Leukocytes
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Table 1. Metabolic Quotients of Acute and Chronic Leukemias.

Qo: Q,0? Qare o ol Qa°%/Q0:
A.L.L 0.50%0.05 0.251:0.08 2.5710.21 87.3% 0.49
C.L.L 0.37%0.11 0.21+0.02 2.05+0.12 89.8% 0.57
A.G.L 0.3910.08 1.700. 09 3.17+9.14 46.3% 4.36
C.G.L. 0.45:0. 14 1.870.11 3.89:0.09 51.9% 4.16
Normal WBC 0.480. 03 1.8310.13 3.520.12 48.0% 3.81

Q0.: microliters of oxygen consumped per million cells per hour.
Q4% microliters of carbon dioxide produced by acid interacting with bicarbonate per million cells per

hour in aerobic atmosphere.

Qa™: microliters of carbon dioxide produced by acid interacting with bicarbonate per million cells per

hour in anaerobic atmosphere.

Normal WBC: Differential count showed 60-70% of PMN, 30-40% of lymphocyte

ad Aolgen of&Y ol A& granulocyte A 5
o Mgy AEst A Fe A%E 24

a &

Wy A dAdAl B AT g vz
A 2ol 4 1910d 9ol Grafe’ 7} 24 wWHHy AT
I ZE5EEE FY 2nng Aol HzolAnt o2 WY
¥ AZY fAgEe] ¥AHos we Aghe] #49
dae] & AL 1920035 Warburg? 5] £9]
“tumor-metabolism”9] EIJ & w w3y] A F3 £ o]
wh. & Warburg 5& ol A4+ o4 SPAEE
L AAAZ e A0 E 2 vl FEATAHE
glycolytic matabolism ] oxidative metabolism 2.t}
B4 ¢ B gz 2714 9 44 sdge] o
=3 Fom 3FJA =AAAY & F3Ee] Pasteur
effect & 7 ¥ gEcha ook

zev FAEAFAAE S, 3, @9 2 A=
A 5L oA % tumor metabolism & EF 3 w]&}
WaAEE dehhol A A3l e FAEuct ¥
o = 4A5ES} e AAs] A2} 45T Az
st £4¢ ddAY 9] vEl AL AY =
E #AZ0] A Ae] Bd AL H32 #HEE
o] Frldle Rez <eix Pk =l Warburg 5
8] A9 “tumor-metabolism™¥ EA & EgxAd gk
" AL }Ld o gAAL gt

ole gt At F& Fhabstm Wy A xo] ol A 4}
o Tk AT il'é.% A RE, 237 4F3AE
A 2714 8FatEo] granulocyte A %2 HY A
Zel A= £& F2 ot lymphoeyte A - Al L4
t AF gAY ofF 22 &2 v HelAde ¥

€ n3elq dFetm g esD, gxo] J5Ed
o g o AHES] et HH A 2uatd] wel o9
AAE wAFHT §leh F ofd maTe sEm 4
47} w2 blast form & A X A o] lymphocyte
A Feld granulocyte Al § 017 zlo]l T4 | =hzhg
<+ AF glon, weld T4 Ay o)A
WA &= £A 3] oxidative metabolism 9] RAx}telw Pu
blast form ¢ W¥ WAL tumor-metabolism o] o}
d A4 A7 A2 AL metabolism & J el
Flow, iz G2 2aPdds 429 JE5ert ¥
245 3714 H & 238 ol sk

E AT vmd JAME Yy ze o
Abgo] o eV A Y e AARY T o e E F
A2 dAE 2R Fite ATl Bod oA L 27
2 ATAEL F2gddA JYYAELE g §
ALHE AT AL stnzd Az 48 938
Avt opddd AAF Ae)A=Astl A AL FaA @&
%7l g AZAA ] AR EA ol4be] 2el=glE
Aoz AR = glucose L2 8atEy EAn =4
HFEd Asdde LfFE WRY) Aozl Az
-k

e ZHa] FAE Axe] £4F FA g g2
Pho e AYPALE 2] st fibrin-
ogen, dextran, isotonic gelatin, albumin 4510
% o] &3tz = Rl in vivost FAME E2AAA AE
7] 93t U3 A el &L YAl autologous plasma
‘& media 2 3} differential manometry %9 ulgje,
2 gz AAYEE $FE A3, pazeid
HAEE EA s A1E0] dehAl (dry weight, A2
e AXe R4 4% 2oy Ao4Ae 2w
AYY A 27t e AARES 5AAA Ae gelA




B
\
!

TR

R E 2EIE AL AT 4 PP,

Aol W EAYAAE £4F F4 ¥2 A2
£ 23S SAstd 534 gelatin §4& A3
od], ANl Ae Ade 2oh FAg 232 {9
7] 93t F=} 29 Y34 incubation media 2
AL-43le] Warburg o standard manometry & 33+
¥, 2 AFE ohE AES past vzad 3
i HAEE EASE D97 2] e A A
£ 32 =rE 2ashd olE A5 WEdARst
il dAESY EAd golde THd LB W
2ELVDR dAsEe AFE sk F G4 @
granulocyte A 52 WA AZE ¥ 3714 o 971
A #34% =]z Iymphocyte Al 5o HEY AXe
we 274 AgEE 5FJos #9 lymphocyte A &
AZE 3714 =264 Fozste qUAE A A
2 oxidative metabolism o) 28t FFutes Aoz
o spte cfAtgEe] EA FE AEY A
Zd Lo AST ALlAY, =lASF AZojAY
el A APE 2 Aoz vEyrh

T B A4 S A4 BETe 60-70% 7
granulocyte Al 5 Wb AL Aot AHd
Fo] efAt8EFo] granulocyte A% W@zl F4}
g AL Rers A duypdes HYPHARe o
A7 e 359 AAdYrdde F4E FAE I
= Ao ol 7t AzE =it o]t o] o] lymphocyte
AF Y LA A E Warburg o] 5733 tumor-
metabolism 8 EFAE £ 4 gifon nFo A4
2242 weue EE§ tumor-metabolism o]k
g4 Al 2gdeon Aade

2 of

FA 9 w4 lymphocytic leukemia 8} granulocytic
leukemia =+ =z A de]Y lymphocyte ™
granulocyte A 5o W YA 2|4 TEFE(Q0:), =7
A AFE(Qa%) F 9714 A& (QaA)E Warburg
manometry 22 &4ztgon Azg goFstd oF
3 2.

1. lymphocyte A 52 WEHAEE Ads] & &
714 Hgg3 Qa%%/Q0.F oz, wuz
granulocyte 3] 5 A Xy ¥ 374 &3 Qa0
Q02§ ¥olx BIAZEAANA dojyd= 3 F a8
o] §l Pasteur effect 7} 3] 8}A] ZL3tel.

2. 9714 A F&L lymphoeyte R granulocyte A
F YAEEANA BFe] ESeh

3. AAGETY dAREE 2 TR AYPA 2
o 4T FA4E Bt

4, F& A% MEY ASel blast from ojA 1}
mature from o[ A1} tALRFL& F2 i wld

5. AlE=AY WEgs] 28 ALY EAE
FHA L FA A= et

ABSTRACT

The Energy Metabolism of
Leukemic Leukocytes.

C.W. Park, M.H., Chung, M.S. Kim

Dept. of Pharmacology, College of Medicine,

Seoul Nuational University

The metabolism of the leukemic cells taken from
peripheral blood of patients with acute and chrenic
Iymphocytic leukemia and granulocytic leukemia
was determined manometrically with the Warburg
method.

Results can be summarized as follows.

1. Leukocytes taken from patients having acute
and chronic lymphytic leukemia are characterized
by low aerobic glycolysis and Iow Q4°%/Q0O: ratio.
Leukemic lymphocytes do not exhibit the so-called
“tumor-metabolism”.

2. Granulocytic cells have high glycolytic rate and
high Qa%/QQ: ratio and show incomplete Pasteur
effect.

3. Both leukemic lymphocytes and granulocytes
have the capacity for high glycolytic rates under
anaerobic conditions.

4. It seems that the metabolism of normal human
leukocyte is qualitatively similar to that of leukemic
counterparts.

5. It appears that both mature cells and blast
forms have same metaholic characteristics,

6. It is considered that to make conclusions
regarding the neoplastic nature of leukemia on the
basis of their tumor-metabolism is improper.
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