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Fig. 1 Diagram of isolation process of ascites tumor mitochondria. The preperation solution
contained 0.25M sucrose, 0.1mM EDTA, 10mM tris-HC! buffer (pH 7.4) and 0.05 % BSA.

All processes were carried out at 0°C.

Ascites tumor cells

(Was}led with 0.25M sucrose or 0.9% NaCl with 0.1mM EDTA)

Treatment with proteinase in the preparation solution at 0°C, 15 min.

Washed with the preparation solution

Homogenated with Teflon homogenizer

Centrifuged at 800 x g for 8 min.
f

|
Residue Supernatant

Centri.fuged at 10.000 x g for 10 min.

[
Residue Supernatant

Washed Wi'l;h the preparation solution and centrifuged at 10.000 x g for 10 min.

|
Residue Supernatant

Washed wilth 0.25M sucrose and centrifuged at 5,700 x g for 10 min.

]
Residue Supernatant

Mitochondrial fraction resuspended in 0.25M sucrose
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Table 1, Activities of oxidative phosphorylation in rat liver mitochondria and in ascites tumor
mitochondria linked succinate, The ADP/O ratio was calculated from the amount of oxygen
consumption by the added ADP and respiratory control index was indicated by the ratio between
the rates of respiration in the presence of ADP and in its absence,

Mitochondria

Rat liver

Rat liver (20 hours aged at 0°C)
Rat liver (isolated using proteinase)
Rat liver (id, 20 hours aged at 0°C)
AH-130

Ehrlich ascites tumor

BRICAVTZOEEZHE L. B, 5 v M F
WREELHOEICKETS F A X LD, Thic
ToFT—E%Hia 1g XD lmg DB TMZ, 0°C
BAERBE®R, MBI o7 7T —E2MABND
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FUT2SHEL, EEDF Y I tav FY 7
DanyBEETORANE, 90° XiKkELEt, A
LEBREECY Y S Y R 7 LAF FOBRLETD
trace FX 2ICRTINL TH B, CDIFEA, ADP iR
ik HRER SN 2 ADP/O KK USSR AL i
ZhZh 2.1, 3.8 THb, —hH7u7r—RNE
EADI bav FY7DENIT ADP/O K 2.1, OF

Fig. 2 The aging effect on rat liver mitochon-
dria. Swelling-shrinkage change (trace A),
oxygen consumption (B) and oxidation-reduction
of ‘pyridine nucleotides in relative fluorescence
intensity (C) were measured simultaneously in
the medium contained 0.1 M sucrose, 0.02 M
KCl, 1mM MgCly, 0.1mM EDTA and 10mM
Tris-HCl buffer, pH 7.4 at 25°. Uper traces
refer to control mitochondria and under traces
to mitochondria isolated from proteinase treated
liver, Left traces were recorded at the time of
one hour aging and right traces at 20 hours
aging on 0° in 0.25M sucrose.

(A)
90° lignt-
sealtering |

(8)
Oxyoraph |
SOmyatoms
Y] Proteinase- |
treafed il

(©)
Relafive
fluorescence  Profeinase-
infensity treated 3mat [ ! \

Olidnlmnl i i i )
A o |
(©) [/ e (S iy
oy T SR @ 1
\ N7 ) =L -
Time Soo—=s AR e

ADP/0 ratio Respiratory control index
2.1 3.8
2.0 2.5
2.1 3.5
. 1.2
1.8 3.0
2.0 3.0

RBHL3.5THOT, BELVER S SN
(K2), XE2sDREKICXIBHEEBRUEYY
YRIVEFF FORIBTOESEOAEETE
L&A SN D, Ui L24FsR 0°C0.25M
Sucrose FITOD aging IR WWI b2 FY 7T
{3 ADP/O M 2.0 &53BERs ERISRDIEENA SN,
BENBEOESE 12018 2FRRIIIE 2.5 &
HRENICBD Ut icBE D, R M a
¥ F ) 7Tl uncoupling H3& 5 IR HIT1.2
ERDELOBHH LA ST ADP/O Hild
oxymetric 1CI3 Hl E MR 78 D7z, T D aging I
EHBOTHBERBELRVEY S VX7 VEFF
OERLELE b TOESKHRBEERBICHEIN
7z (K2). COREIS, SEREICET S SO
FT—EOMEIISEEI NI bav F ) 7B
BRCER SN, EESEOItavy VY TE
RHEDOERILE Y v ERILEENEEYD 51, XERHICEHR
Bi#E, VYV RILVAEF FORILBTELDIER
SEEI bav MY T EEEOREERD SN, £
EUmICBNT intact & A EMBAOHER
D7,

KM L DS I by FY TOMR
7057 — B O TE - v e EKERER
FOAEINIItavy EYTOans B, a-r
NN E—-ER, TRANE VEREETORENS,
EREIEEL, vY YR vEF FDOEZFORE
WERZEERSICRT., anI B, a-r oz
— VBT X a e VEBEET O ADP/O idHE R
2:3:1TCHa8z—N)yEILaV/FITO
ADP/O H, WERBHiHIZ o7 BEET 2.0, 3.2,
a- SNV E—VEEBEET 2.8, 3.5, TRa L
VB 1.5, 1.5 &RL, ADP £ &3 i A
BB EX, BV YV R I LvATF FORIL



636 B OB OB T

Fig. 3 The records of oxygen consumption (trace A), swelling-shrinkage change (B) and
relative fluorescence intensity change (C) in mitochondria isclated from Ehrlich ascites
tumor, Incubation medium are as shown in Fig, 2 except 0.05M sucrose.
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Fig. 4 Effect of large amount of oleate on
Ehrlich ascites tumor mitochondria, Conditions
of measurement are as shown in Fig. 3 except
that incubation medium does not contain MgCly,
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Figs, 5 and 6 Simultaneous traces of swelling-
shrinkage (A), oxygen consumption (B) and
relative fluorescence intensity (C) of rat liver
mitochondria (Fig, 5) and of AH-130 mitochon-
dria(Fig, 6). These traces were recorded at 25°
in the medium contained 0.05M sucrose, 0.02M
KCl, 1mM MgClz, 0.1mM EDTA and 10mM
Tris-HCl buffer, pH 7, 4,
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Studies on the energy metabolism of ascites tumor cells

I. A method to isolate the mitochodria from tumor cells
and their biological activities

By
Keiko NISHIKAZE

Department of pathology, Okayama University Medical School

SUMMARY

The method of separation of tumor cell mitochondria (Ehrlich ascites cell and rat hepa
toma cell, AH 130) by treating tumor cells with proteinase, by which the mitochondria are
retained in a biologically active state, has been reported. The mitochondria thus obtained
proved to have the normal activities of oxidative phosphrylation and respiratory control.
The respiratery control of these mitochondria was nearly the same as those of liver mitochond-
ria from normal rat but rather low in ADP/O ratio than the later. The tumor cell mitochondria
also showed nearly a normal potency in the swelling at phase I and the oxidation-reduction
of pyridine nucleotide, but the swelling at phase II which is induced by adding uncoupers
such as oleate and Ca**, was markedly low as compared with that of rat liver mitochondria.




