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FCESBD BXBRBRMHERER X D LR
EBR A EDSIEE 5 » MF mitochondria 2 4 LT
YD Taib swelling fEA 15 D, [HIC mitochon-
dris ORMLMIBRR L EHET 2 HERE L. O
BREBHE LEEOKRY IXHRHFRRBB OB
FEEICEBAME D, 45IC lysophosphatide ASiEfHL,
% /- lysolecithin A% mitochondria DE{LAIBERE(L
YHETEIHAZAOShIC LA, S 5kX, BBEOW
¥ RXRRAHEETY (Ehrlich BUKERIKR) ©
Bz Ehrlich il OB LSRR HE T 5
MERRE L, £hih lipid fraction €H 2 EERE
L7, WAERRICET 2 —EOHED S oD
< BENR S D4 HFENFERICIIBO TREKSH S
OHHY, THEBHROARTROEENIEHT
HLEEZEINE, BHOLFNEREREHATS
BREERORBLE@ML L OHRERELEZ ON
3 EERcoRAOEMERO—NETH 5
mitochondria @ swelling YEFlIC B L, 4 &5
Bo7 v PR U = 24F, Ehilich AKEMARD
mitochondria @ swelling I KIZT EBICOWTH
KL, BONKBRIESVTRET 5.

HERUF®

¥l EERC A L7 mitochondria {3 Hogeboom
& Schoeider®), & 3 \V3HRED SOHLIcEE, F
v b, = 2FRYF Ehrlich BkEiL (BaH
IBHOEAR, RUSHHNABIEE 20 BEEO ER
) XDHE LIz b0, BIC Lehninger® FOHE
O LD FET 433 U7 mitochondria % X 5
2 3[6) 0.25M sucrose FEICTUML7-SDT, £h
# mitochondria % 0.25M sucrose {C suspend L
(7 v P2 1g B # B © mitochondria % 2cc I
Ehrlich 5 T2 1g % D O mitochondria %
0.4ce i2) stock mitochondrial suspension & L 7z.

BRI LI isREES 12 RSO lauric acid,

myristic acid, stearic acid, parmitic acid, oleic
acid, elaidic acid, richinoleic acid, linoleic acid,

linolenic acid, docosanoic acid T, B BITHE
TR LbOTHD, ATP |3 Sigma #HODHOD,
antimycin A |3 Sigma LD, azide, KCN {37l
2@, amytal FUZABEOLOEHER L,

N OREIZTT ~T 0.15M KCL-0.02M Tris
buffer (T (pH 7.4) R L, A L.
XMz Na & UTHER L.

FEk

1. mitochondria D swelling test : £& L T
Lehninger® O FHEIC E < Bl 5,0.25 M sucrose-
0.02M tris buffer, % % {3 0.15M KCI-0.02M
Tris buffer pH 7.4 O¥f 4.85~4.4 ml hic B UK
THIR L7z 1~4 mM J5E5EE D 0.05~0.5ml Z/nA
(kR BF 0.1~0.4mM), Z T stock mitochondria

0.1ml %0%, 73 HIC Bechman SEREEEITT
520 mp DR TRILEDELAE 5 FHIRTEE L,
swelling test DRI MR E KD .. 128, IBITROR
B2 EREMICE U TR L, XBOLERE
IR 37°CL Ltz JE I BT X A mitochondria
D swelling FAEDOEERIIZ amytal (ImM)
antimycin A (107/5¢c) azide (5mM) KCN (1ImM)
EMABET 2, BEORY YRV TSERT N2
HRCERLUTHE L. XEHRICKD swelling
L 7= mitochondria @ contraction O SEBRICIT test
system tfiC 5mM MgClz, S5SmM ATP, 2mg/ml @
dmET M7y (B.S.A) 2RI 520 mp @
B EOEERD:.

2. B ARG IAERE : 4Bk mitochondria
OMERICKT B IEROMEBIR T — v TV SRR
IZCRD incubation mixture thTTRED,

%28 : 1.92 ml mitochondrial suspension (1g FF{H

#3% » @ mitochondria/5 ml)
0.3ml, 0.04M anJBY—4
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0.3ml Krebs Ringer phosphate solution
(KRP)
BUZ : 0.2ml 20% KOH
flIE : 0.28ml 0.4~1mM Na-oleate
Cot R ERNT I3 A A k)

KARZESR 38°C I TRIE L /-,

mitochondris D 410P 2 @ P ORGAICHT )5
R OEBIIRD incubation mixture thiZT test
L.

2.6ml 0.15 M KC1-0.02M Tris buffer pH 7.4

2.5 ml stock mitochondrial suspension

0.6 ml 4~1mM Na-oleate (HRICIZLER)

0.3ml PR % 10 uc 232 KRP ¥

B3 Ze4 20°C, 30 4 incubate LE HICK®,
0°C ITHIVT 14000X g i TR LFHEL, 0.25 M
sucrose [ZTPE#EHLBIC 5% TCA 3.0ml %
mz 0°C, 30 4B L, 700xg K THELGHEL,
ZOLE 1ml 2 LOVERBENRD T Pi KU PR
DB ERLE, L5 bR 1 ml iC 1.5N HpS04
1ml %< 100°C, 10 g L, BKKEIC TP,
PZ DIRAHEEERNEL, 410P ORIEERTIEDI,

3. mitochondria ERiA{EBER(LAZ O P32 DL
AR : BEISERIC & 5 mitochondria DELAEHERERAL
AYHEAZ D P2 OBGAMEAR~L DT v M
mitochondria %R incubation mixture {L T 25°C,
30 4} iucubate L, FMAP OFEICHREL, BRIFHESW
240 Dowex1 (X4, 200~400 mesh) @ formate
BicHBE LY, B, M7=V CTHENL,
BREET TV avaLy F~KTRRL, 20
th P2 DIATREEBIE L 1.

incubation mixture (I

3 ml 0.25M sucrose {T suspend U7z 5g JFia#

{CHY4F % mitochondria

1ml KRP # pH 7.4 (100 uc ® P2 %45¢p)

1ml 0.2MansBy—4%

5ml 0.15M KC1-0.02M Tris buffer pH 7.4 IT

TR L 72 1~4 mM Na-oleate
GHIBICIE Na-oleate 344U 72i)
Tha.

5 HERLAHA D PR QOHGAME :  Na-oleate
i€ & % mitochondria (D organic-phosphate com-
pound %D P2 OFGAREDERICIIRD incuba-
tion mixture | 25°C 30 43fif] incubate L, Schmidt-
Thanhauser-Schneider® #:1C T Pit+acid soluble
phosphate compound, phospholipid, RN-phosphate,

phosphoprotein IC4 1 EBEED KU Allen?
T Pt OFER%E, PR OB GM counter
(RAET# 1318 wTAE L.
incubation mixture |1
0.5ml Na-oleate 10 mM (0.15M KC1-0.02 M
Tris ICTHHR)
4.5 ml 0.15M KCl1-0.02M Tris buffer pH 7.4
3ml 0.25M dhiZ suspend L7z 5g DT v b
#F mitochondria
1ml P2 100 pe %283 KRP &
1ml 0.2M ans/By—%
ZER L,

6. mitochondria RKABORIE : IEHBICL 5
mitochondria @ swelling I & $7% 9 mitochondria
AKBOEB)ZHET % BHTIRICRT incubation
mixture {£ 25°C 304} incubate L, 0.25M sucrose
12T 2[Ek#EL, 7L mitochondria % 2 ml O
4 A v JKIT suspend L, LML, £D 0.1ml
% tween 80, 0.08ml &iLiciRit, BiA -+ v kicT
5 ml (T volume up ULRIENEEIHC T KBORES
e,

incubation mixture |3

2ml 0.15M KC1-0.02M Tris buffer pH 7.4 {T

400 mg 5 v b P4 B/ D mitochondria
% suspend L7cb D
2ml 0.2 mM Na-oleate(0.15 MKC1-0.02 M Tris
buffer ICTHIWL 726D, HRITIZ oleate
EHOIHD)
TH5.

7. MBEETEA L oleic acid DA
ERFERIZE T & #EA L lipoprotein AR T 2F At
EZboh, TORARELHET 2 ENTHMEL
Na-oleate % 10 : 1 DEI4 TR U 25°C 30 i~
AF v IR -5~ TELMPEL GIRIKiZ4m
HEERI0: 1 0EISTRE LRKICRET 2)pH
8.4 @ veronal buffer (u=0.1) ZkEHAK & L,
110 V IC TSR ERIK B % 1772 VY, BPBR U Sudan
black B LT L, FV ¥ P 2~ —~KTREA
HEDEALER I,

X R BB

1. PeRFBRIC X BIER 5 v MR OF Ehrlich JEkig
#IFE mitochondria D swelling :
FERi®e 12 —H#%IZ mitochondria 3 5 W 2R OER(L
WIBERR{L % uncouple § 3 & W b, XA4BHE I
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BENMICERTAEMDON TR0, z pH
i3 mitochondia @ swelling % FEiLJ 24 R %
T3, XERERI2~208 R U RKEI8O R
A8 (0.1mM) ITXBIEEF v M mitochondria
D swelling OEAZHEBLTRE L, MIKRUH1
o TH5. Hb, RAMICOVTRS EEA
14 © myristic acid A% swelling YEAIR b3k {, lauric
(Ci2), parmitic (Cig), stealic (Cjg), docosanoic(Cg)
acid DM ICYEA 2§50, —H PR 18D R taRls
B DWW THBE 5 &, linoleic acid 0tk b1EM
# <, linolenic acid, richinoleic acid DIFHICIEAIL
B, Tt cis BTH B b oleic acid D trans
BT H 3 elaidic acid {3 oleic acid L ¥ X 5T swell-
ing fEAIREEV, RLU, 2ho RERERD cis Y,
trans BlDZE S 37°C 30 43D incubation BT
R TREBEED swelling fEFDGR 341, KR
TO kinetics ZRILFT B LA 5, XARMRMEERE
ERER ALK T 58, B S RERESRo
swelling fER D3OI TN TORBRIEBIC D
TOIBIIHTH S,

4 oleic acid W% & 1, Z 11 & mitochondria
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Fig 1. The mitochondrial swelling stimulating
activities of saturated fatty acids as function
of carbon chain length.

Standard test system (5cc) contained 0.25 M
sucrose, 0.02 M Tris, pH 7. 4, and 50 mg tissue
equivalent rat liver mitochondria were added.
Saturated fatty acids were added 2t 0.1 mM and
the decrease of optical density at 520 my at

37°C was observed.
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Table 1. The effect of unsaturation on mitochondrial swelling activity of Cig fatty acids

Rate of-40D at 520 mu Rate of —4OD at 520 mu

Acid Unsaturation at 5 minutes at 10 minutes
0.1 mM 0.0025% 0.1 mM 0.0025%

Stearic None 1.84 2.5 9.8 8.0
Oleic 9, cis 50.2 41.2 83.8 68.8
Elaidic 9, trans 10.3 8.5 60.0 49.2
Richinoleic 9, 56.1 40.6 76.7 63.8
Lineleic 9, 13, cis 92.1 76.3 93.4 71.6
Linolenic 9, 13, 17, cis 80.4 67.0 91.8 68.0

O swelling 1Ef% 2 DB E R UHEH 520mu OB
REZTHEETSE, K2, 3RTML oleic
acid BEEOMITE 154 swelling fEAII L,

BICYLEERE {785, AL Lehninger® F&RY
¢ incubation medium % 0.25M sucrose-0.02 M
Tris buffer pH 7.4 {CThid swelling OEAIRM
(PR, 0.15M KCl thT 0.04 mM oleic acid
Z X1 swelling § % mitochondria & 0.25M sucrose
HTCIIEEAY swelling iFRI N, K
glutathione, cysteine, Co-A D& BiHlICLS
swelling DIAA DDA IKIC X 3% D mitochondrial
swelling {3 ATP, Mg+, B. 8. A, T#il> contraction
ARTENESHIT SHTV 5 HUOM, oleic acid

Itk D swelling ¥ LY S/ mitochondria $Z 4
5 ATP, Mgt+, B.S.A. T XD contraction 73
REN(H4L), XH5» U B.S. A £ ATP

%0 Z 7z medium b T {3 oleic acid ML K 3
swelling (3T AN S, P DRRIC oleic acid {T1E
% %/ FJF mitochondria {33 Ll swelling fEf
R HIERE < U AJF, Ebrlich B(BKE, BRI
mitochondria T334 % oleic acid @ swelling YEf]
2R UTRS L, RSICRTIML, E¥ =7 x0F
St < v AF>EKE Ehbrlich #2>EZ Ehrlich
WKEDIFIT swelling 1238<, BRBRICR TRBLA
mitochondria (D contraction DIRENB. WRID
#i73 mitochondria {3 Zh Fh REEERIC U
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Fig 2. The effect, of oleic acid on the mitochon-
drial swelling in the medium of 0.15 M KCl-
Tris buffer(PH 7. 4) solution at 20°C.
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Fig 3. The effect of oleic acid on the mitochon-
drial swelling in the medium of 0.25 M sucrose-
Tris buffer (pH 7. 4) solution at 20°C.

T T"=— . O.IMoleic.

iy

T~—  Qa2mMoteio.
\.\‘\
—~—~  0.4mM oleio.

OPTICAL DENSITY AT 520 mpu

O 35 10 6 20 25 3 3 40 4
TIME AFTER INCUBATION (min)

i |

Fig 4. Reversal of oleic acid inducing swelling
of mitochondria by ATP and serum albumin in
KCl! medium,
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Fig 5. The effect of oleic acid (0.2mM) on the

mitochondrial swelling of Ehrlich ascites tu-

mor cell (solid and ascites types), tumor bearing
mice liver and normal mice liver.
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D swelling EFRIZBHTHECHELTNSH

RO ZNREH TS, —RPBRIEIEL swelling PoOEZRLNTHS, COREERD S oleic
DEARTALTOA#TH S, COREBERIS acid iC& %7 v MF mitochondria ) swelling T
S DALBIS HREE LTV %W <, mitochondria %t UPFIRBHE K& DRRICIER§ 2 2 ERIE L
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Table 2. Effects of respiratory inhibitors on the swelling of mitochondria in various substrates. The
medium was consisted with 0.15M KC1-0.02M Tris pH 7.4 and 50 mg tissue equivarent rat
liver mitochondria. Substrates and inhibitors present at zero time and incubated at
20°C 30 minutes. The data indicates the rate of absorbancy at 520 mpu.

substrate non (lz(ml}:ﬁ;’h) ant. A(107/5ml)jazide(5X 10-3M)| CN-(10-3M)| anaerob.
non 89.0 79.5(A) 92.0 (I) 92.0 (I)
BOH (3x10-3) 73.1(A) 95.2 (I) 79.5 (1) 88.5 (¢9) 86.2 (I)
succinate ( #) 85.2 (A) 86.7 (I) 98.0 (I) 96.2 (1) 85.0
glutam. () 70.0(A) 74.2 (1) 80.8 (I) 83.6 (1) 77.0 (1)
«KG (») 64.9 (A) 81.3 (I)
oleate(8 X 10-5M) | 26.1(A) 16.0(A) 28.2 (I) 41.2 (I) 27.6 (1) 29.5 (I)

* A-.--Activation. I :--Inhibition

7ofE5%E 21C/RT N, azide, antimycin A, anaero-
biosis, CN T swelling fAEHTR &, azide DE i
BCELOERHOhICEIN. 2L amytal
B LARENTS D1 XIFR & swellingDB{R
1CRgd U R K, § 2 1 $8-hydroxibutylate(B-OH
), succinate, glutamate, @-KG FiT k3 swellingiC
xt URERBIER D EFR 2 RURE L 7o #E R, amytal, anti-

mycinA, azide, CN £ X TIC X YHAFIRS LI,

WIT oleic acid I X % mitochondria @ swelling
2 B.S A ICXDAEX H 5 FRELT B.S. A
D oleic acid S#EA L, BEHEDELERET S L
» HEORFERETCRVELTIRELEEZS
N30T, £MiEFL oleic acid D SIRELREE

Fig 6. A paperelectrophoretic pattern of
normal cow serum
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Fig 7. A paperelectrophoretic pattern of cow
serum after mixed with 1/10 volum of oleic
acid. Centrifuged supernatant.
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KkBEC THTE U 7 #5R%6, TiiRd g,
oleic acid 23MFIC /07 Y SEich vy S0 7Y viC
BATAENEDS PIT SN . REFEE Ui lipo-
protein (3 kBHEAICHFFEL, Sudan black B [T
a3, HIHHSHIT oleic acid {3 protein Lf
4L lipoprotein DEEM B &DEEZ 5N B,

2. E{rHIBERILICH S B oleic acid DIEM : &
Dol eIz — Rk & U Chale,
%3 mitochondria D ERILIVERR(LE HET 5.
0.04mM O oleic acid L X % 7 =~ hJIF mitochondria

. OIEIRIZ 3 7 BUSET 38°C @ incubation iIZE L
| 1 8 et < WUSERIC B O TIIFROEA A
. kX4, incubation 155LI# T3 fall off DERHS
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Fig 8. The effect of oleic acid on the respiration
of normal rat liver mitochondria.

Mitochondria was aged 3 hours at 0°C in 0.25 M
sucrose solution

3 oonh
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REND. RLZDOBRISBIRIE respiratory control
DEL> mitochondria ICRRY RENDZBRTH 3.
Z DTS4 FC mitechondria 410P 2D P
BUAILH Y 2 oleic acid DIEAZRITLTRE LR
3R 7 < B 51T mitochondria D 410P XD
P2 DBUAIL oleic acid ITLDE LWBAEFIWREH
T3, 2 TLEFRERLD oleic acid ICXDK
BRI B TIEI L BRUT respiratory release
#»© uncoupling X & mitochondria Ditk#&DZE(LDHS
EorEART,

(7% 20°C 0.1 mM oleic acid DER & 38°C 0.04mM
oleic acid DIEM & 13iF% L sewlling fEAIZRL
& 410P ORIERER TR S)

3. mitochondria DEAMEBERILAYMZ D PR D
BUA B :

FS2pnin< oleic acid {3 mitochondria @ 410P
Z0 P2 ORMAZELIBHEFT 245, chb labile

Table 3. The effect of oleic acid on the P32 incorporation into 4 10P fraction of rat liver mitochondria

ratio of RA of Pi  ratio of RA of 4 10P  ratio of SA of Pi  ratio of SA of 410P
control 100 100 100
0.4 mM oleic acid 82.5 5.9 106 4.9
0.1 mM oleic acid 65.7 38.9 92 83.4

RA: Relative activity, SA: Specific activity

Fig 9. Incorporation of P32 into acid soluble fraction of rat liver mitochondria (500 mg) after
incubation 30 minutes at 25°C. The incubation mixture consisted with 3 ml of mitochondrial
suspension, 1lml of KRP solution (containing 100 pc P32), 1.0 ml of 0.2 M sodium
succinate and 5.0 ml of 0.15 M KCI1-0.02M Tris buffer (pH 7.4).
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Fig 10. The effect of sodium oleate on the incorporation of P into acid soluble fraction of rat
liver mitochondria. Incubation mixture containing 0.5 mM sodium oleate.
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phosphate compounds th & DHH X O P DRGAM
ENKRTHEDEPSLRTIENT 5g¥hD5
7 b #F mitochondria A U, G# 10m], 0.5mM
Na-cleate T 25°C 30 4fijfL¥E L mitochondria @D
RSB AMAEE N 7207 b 574 —
CTHE LESEAD P2 OBGAZ B~RIEERN9,
10 LR34 ATP, ADP, UDPG, GTP FOD4i#E
A0 P2 OBUA 248 P p B ick LTELUVHM
EWRINTVIEMBHShICI I,
4. mitochondria ¢) phosphate compounds % O
P2 DEGARE :

Judah!? £ D HIEIC L i mitochondria D
swelling {3 mitochondria [ phosphoprotein DL
KEB»THbENDNE. 4T / MF500mg K
) @ mitochoundria % 0.02M 7BV ~4 BT
Z 0.5m M Na-oleate {ZT 25°C 30 SEME L,
#% Schmidt, Thanhauser, Schneider #5iZ & D, BHA
{E448E (L4, phospholipid, RNA-P, phosphopro-
tein WA, TN OAEA D P2 DRAERE
LTRBE RAITRTML oleic acid LBIZ LD
phosphoprotein X @ P32 D HLA (L 66 %IT, phos-
pholipid Z DEGARGOZICIETH LHON, Kb

ATP

M.

oM
an

aN

4N

Table 4. The effect of sodium oleate on the incorpo-
ration of P32 into organic phosphate of rat liver
mitochondria. The incubation mixture was 4.5 ml
of 0.15 M KCI-0.02 M Tris pH 7.4, 3 ml of rat
mitochondrial suspension containing 500 mg mito-
chondria, 1 ml of KRP solution containing 100 uc
of P32, 1 ml of 0.2 M sodium succinate and 0.5 ml
of 0.01 M sodium oleate.

fraction Pi cou: t;_ g?.te)
Pi & acid soluble. - 5362000100 )
g phospholipid 4507 | 14310( 2.69 )
§ RNA phosphate - 5450( 1.02 )
phosphoprotein ‘ 1327 1970¢ 0.39 )
» | Pi&acid soluble. - 93015( 17.4 )
2 | phospholipid 3187y | 8520 1.59 )
$ | RNA phosphate - 5070( 0.95 )
= phosphoprotein 1127 1205( 0.225)

NOSHOBSREL LTV, Wisl OSHE kIR
AT SO TIIIIODE oleic acid MIITE HILHEK
i DE (LDBEAIIA SPITRT D TH B,

5. mitochondria WK EOET) :

mitochondria @ swelling (3 active transport O
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BB LB ET2EIFNHH, ZORERIZA 4
~ @ active transport {Z & 75 S KkD passive trans-
port £ X 5 DT mitochondria § K48 DIE/{L53

TFEEhs, 4 0.1mM O oleic acid &Y
swelling L 7: mitochondria NKB Z HiE L CHR
3 EFKSICRTINL,0.15MKCl ¥ th 25°C 304

Table 5. The effect of sodium oleate on the potassium concentration of mitochondria. The
incubation mixture was 0.15 M KCl-Tris pH 7.4, containing 0.1 mM sodium oleate
and 400 mg tissue equivalent mitochondria and incubated at 25°C 30 minutes.

l rate of O.D. K meq rate rate of mit. rate of K
at 520mu of K cont. volume concent.

initial 100 15.6 100 100 1

control 100 22.0 133 100 1.33

0.1 mM oleste | 33 4.0 266 300 0.887

incubation {Z & 754> spontaneous ICi3i3 & A &
mitochondria @ swelling 2RI NIENIZ bbb S
T K 8138 U, oleic acid LB B TRELY
awelling S LICBRER K BOEMIVR I 3. AL
Lehninger!® & X D/R& N f2n, 520 mp THY
& L 7z swelling {2 mitochondria DA & 3ITFELT
LT\ 2% 05 mitochondria D BRICHTA2KE
AZEHUTRBE oleic acid T swelling L7z
mitochondria REKBRIZL LABLL TIN5,
IULIE mitochondria i€ B TIIARE LS 5720
PENCKBOBAMWRIN T 2HIIHKS 58K
EbRIEEIE BN,

x %

FREE WO ET E S RBBEL TS mitechun-
dria (3HEFEAN T AN ¥F —ELEOE & UTEELHER
NINBETHY, £OHELLSEBIBORH I
BEBEFELTOAERIPIPAL.DERT /L
5 oCk1 . BB Kaufman!®, Corwinl®, Emmelot!6),
Hunter? %) #(3 mitochondria DLAEZE(L & CFBIE
P, RO ISR L BRI OV TE L O
72434 |, mitochondria @) swelling {3 BFEiEHE
EBDTHEBECEFELE LT RHEBHEDICE N,
ABFICTR LI JETHEE D mitochondrial swelling iC
49 B PEF (3 Bl 4% mitochondria DER{LATHENRA L
SR % 4 % & [FEIFIC mitochondrial swelling D
YEM AT A3 TR THILD 2 E AR U
T A, 5S4 DEIFIEIHNER U R K 18D AN
FRElE: o R — MVEEEIC &35 v bBF mitochon-
dria O swelling L2V T8 SR T Presman &
Lardy?2D & H$1atent ATPasefEHEICH 3 55 4 BeRiEg
DEBITNDTHIFERA D, Cu O myristic acid
25  latent ATPase Gtk % stimulate L, X trans v}

&0 cis AL E AL D & { ATPase %
stimulate T3 & KR ELL—HKL, ATPase /&
D stimulation & swelling JERMVEIT 35 DI2H
HTHWHZBRTHY, FEHEo E(Lvs ATPase
EME%E stimulate T2 & 4% X 515, X awelling
L 7- mitochondria {3 ATP, Mg+*+, B.S.A. &L kD

contract 9" % (L, BUEABEZN FiC LD mito-
chondris RILT7 7 + 14 ¥V BREROD $5 FLH
5oz X N, Green?) %D stracture protein & B{%
L, mitochondria & ICNEHERAM—EDES %
WHOTEET 2HAERKEL, T 15 mechanoprotein
(2R & W4T 1% L T swelling~contraction %

70, B CABELICES L THBERRE

5. E1b, Pullman & Racher?2) 5|2 ER{V AL
{t@ coupling factor A3 ATPase iEfl:% &L, Ch
Hi—R swelling ~contraction I 5T 5L b E£4 5

3. X mitochondia O swelling HSIFR & %53EiCH
FBLTOBERTTRERATH S, chil
8 LT HEl5RRIC & 3 mitochondia @ swelling H3PER
PERITHSMICIE SN, £ E b IR
mitochondria IER LB & LD THWAERHENLTH 5.
NG mitochondria {3 Emmelotl?), Arcos?) %
PGRTIN — IS Hi 4 D F » FIF mitochondria €
%9 5 swelling agent T swelling LI < W EHHA
ST ENL TV B 08, BEIHERIC X 2T & [ #: swelling
IZIREEC, TNBEETHEEL 723 D mitochondria
OFRELEDFNEEEFRL THBRICEL S

13, ¥IC phosphoprotein E D swelling (& 7S

HBAR JudahiD KK D KBRS NAKMTH B0,

oleic acid JLFEIC X 3 phosphoprotein DA, i
i3 P2 OEGAETIZ, ATP ARKO MFIZH < HFD
#3% 541 swelling & phosphoprotein D B £ 12 85
SHTIW. XJEER I X 5 mitochondris WK &
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BOHMNIL, ion active transport b i5 U5 BRIC L 2
mitochondria (> ATPsse fEVEMIIN DKL B & L Ti2
55DEDOFZ HARILT 505, T D ion transport |3
104 M @ ousbsin T A< FE X1 Y" swelling 42
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The effects of fatty acids on swelling and contraction of mitochondria
taken from rat liver and Ehrlich ascits tumor cells.
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The effects of fatty acids on swelling and contraction of mitochondria taken from rat
liver and Ehrlich ascites tumor cells are studied and the following results were obtained.

1. The swelling of rat liver mitochondria is induced most effectively by myristic acid
(14carbon chain compound) among the saturated fatty acids and by cis form unsaturated fatty

acids more than trans form.

These effects are proportional to the degree of stimulation on
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latent ATPase activity by fatty acids.

2. The degree of swelling of rat liver mitochondria is proportional to a concentration of
oleic acid and is inhibited by anaerobiosis, cyanide, azide or antimycin A. These swollen
mitochondria can be contracted reversibly by ATP, bovine seram albumin and magnesium ion.

3. The swelling action of oleic acid is stronger in the following order on mitochondria
taken from mouse liver, liver of Ehrlich ascites tumor bearing mouse, Ehrlich ascites tumor
cells and solid tumor. The degree of swelling parallel to respiratory activities in those mitochon-
dria respectively.

4. The increase of respiration, decrease of ATP synthesis and inhibition of oxidative

phosphorylation are observed in swollen mitochondria induced by oleic acid.

5. The amount of phosphoprotein and phospholipid in mitochondria decreases by oleic acid
and the turnover of phosphate in bothe compounds also decreases.

6. The amount of pottasium in mitochondria increases slightly soon after adding of oleic
acid but rather decreases later on.




