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bIEETBELTVS,
3.Fe*icka:ta> F) 7K ok
cepharanthine |z L 5 £
Fet ®imicf£9 3 F 2> F) 7HEEE A8

RISz 2 b ar ) TED KY RKEEHR
“FL, 2 barF)THRICHELET S K el
THMEEMEAH S, B L CabTvaml
Ihar k) 7o ATP AlERICIZRED 4 F
CXEE S LEL L, Mitchell n{baEEE 5112
RYBF UL HY B4 4 > DERETTEIZA-

TP ARENET22LTEEL LN B2, F
7z, ATP &kfgicis H* @8 & %L 22K+
DEEULEETHLILLBALIICENT
519 EEMS5IRTMC I b a> Y T3K
Fettiz k 2 MDA®SIC - T K+ @ AT
#EENG, 22T FetoBRmMENTWE WS
Far F)7Ty Kt oA RBOHLNTNS
A, Zhid K EBRTRIG%N K 2RIET 3
f2eb, I harFYTEIY CBBEPICEES
BTN BILiZEBLNTHS, ki Fert
ka3 har ) 7o MDAFRICHES K
DHEH IZEELEILER D& 5 cepharanthine3®
(ER2777) BTG Fo—FE) &
ETICEBELIGLRO NS, WnFFE LB
HLCEBFEBCI L2 F)T:2 7427
AN oe— A LB L T KT 2 EH 250
cepharanthine A5 { [HET 2 Z & #@BH T
SWHAIMANDHERELZNEBH T L { —HFT

’



1018 HH O OE #1135

06} . o
[5*Fe¥"(MDA) 1
H J10
F(ATPase)
4 [

~~

N

/

{/ Control(Al Pas
0
/ Control(MDA)

ATP HYDROLYS‘IDS tw moles/m%pro.)
MALONDIALDEHYDE (n moles/mg pro.)

o
|

TIME IN MINUTES
X3.Feticka7 v b bar P 7o Mgh
—ATP ase {FEENESE)
0.15M KC1—10mM Tris—HCI (pH7.4) »ia
we2mmEL 27y PRI P2 V)T %O,
15M KCl—10mM Tris—HCl (pH7.4) 5mM
Mg Cl; ##51225Cic T incubate | 70.M
Fer# L 728 MDAE ¢ Mg—ATP ase
EENEBERT.

N
o

e DNP-ATPase

@]

L Mg?-AT PGV |
(o]

s 4

10 20
MALONDIALDEHYDE (nmoles/mg pro./10min)

H4. v Far P THRICEREALM-
DA & + Mg—ATP ase i§lE A%
EBREHBE3ICEL
DNP—ATP ase (3 RG#Hic 5 X10~°M DNP
FEmMLUREINS,

%7 ATP ase {EME 4 7T,

ATP HYDROLYSIS (u moles/mg pro./10min)
)

o
(o]

00— OA—-O

T2LDTH5,

1601 - Jritonléo-

e

120} ’ém%g)(/°
Y

©

o
~80r e
iy ®
E (2ontrol.L /_e
£ //e
w 4 0f y /
m
§ /’49/ 8;:& * Cepharanthine
W 20f / /Z R+ Cepharanthine(80uM) 1
. g
x '/

(-]
Vi
0! " n 1 : —

0 10 20
TIME IN  MINUTES

K5.Fetticka7y MFI bar FUITHRKY @
WEH{E# & cepharanthine|= & 2 [E
RUEN2ZF7v PP FIUT%0.15M
Choline—10mM Tris (pH2.4) =T 2 @#HE
L, EL#E®SP, 25CICT incubate L 72354
OBEHEF O KT RENEILETRT.
IOBEBRPTIRI I F)TRK ZEHL
B, 80uM o) Fet*C e B @B 1L G % 4T
JELNBHEAYRESNS, ZNIIHLT
cepharanthine (3 BBEER 277,

4. Fetriz k& 2 B1bey ) > BB R TICN
I2%+¥ % cepharanthine o [ 1k {EF
Cepharanthine #*Fe"Z##&|c L2 b2 |
7oK REEELEZELET 2EiE, ko7
Nha 4 FxFeticksibarF) 7ot
NE—ERREEECH LT BRIEAICERT
LAREEERET S, TR EZICIHLT,
Fetick a3t 2> FY 7o ATP AR
FAERRIc T T 4 FOERIZOW
TRETL /-, EBRERIE, &21R7W( AD
P/Ot* RCI 7 {& T iz #t L T cepharanthine
(FFRIEEYICfERI L, X Fetic & 2Mgt —ATP
ase {EHENTLECH L THHEECERT S,
715 DNP—ATP ase icxfL CidFe 38 %
&9 % 72 cepharanthine ¢, fER L 7Zr V>,
5.Fe™icd 3 bar ) THENEEER
LRIz ¥4 % cepharanthine o) FHEE
H



P LRI L2 3 b as FYTEEENZB L E R 2757 ) L BT LAT A Fick 5 RE/ER 1019

Mt.1.4mg prot./ml

l Cepharanthine 56 uM
\_l//KyFe"aspM

AN ¥
I E1t OH Fe"45uM

Mt.1.4mg prot./ml

Succinate 1omm

\@DPBS/JM

Succinate 10mM

100 n atoms/ml Oxygen

2 min

A " I L It i n i

M6.Fettick 25 v M2 Far FY) PoRkm) > Bibito
{ETFIcx9 % cepharanthine o> 1k VER

EREMFRZR2ICRL
cepharanthine {3 7/La— Vi & L, KRG N1/2,000 LL

ToREFHRMLZ,

%2 . Feick b7 MR b avy FY 7ol MaZe ATPacs
) RACRERREIE O TI N T 5 copha Mg~ ATPase
ranthine |- k 5 iE4ERE DNP-ATPase
EBREHIRTICEL Cepharanthine (100uM ) | 2

State 3 respiration rate . . FeZ’ (75uM)

(n atoms/min/mg pro,)

+ Fez'* Cepharanthine

0 0.4 08 1.2
ATP HYDROLYSIS
( W moles/mg pro./10")

Control 64,38 3.09 1,85
+FetH (77 uM) 37.49 1,69 0.91
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Type -of Alkalold

% of Inhibition

Head to Head Dauricine 79
Cepharanthine 97
Homoaromoline 95
Biscoclau- Berbomine 92
Tetrandrine 88
Fangchinoline 98
Isotrilobine 95
Head to Tail Cycleanine 90
" Norcycleanine . 48
N-methyl coclaurine 86
Coclaurine
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Alteration of mitochondrial functions by lipid peroxidation
and inhibition by biscoclaurine alkaloid
Kaname AONO, Setsuo MORIMOTO®, Keiji HASHIMOTO",
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Yoshihiro TAKEDA*, Masayoshi MIYAKE®, Hidehiro HAYASHI",
Hisao WAKABAYASHI', Toyosato Tama1®, Yasuo MoRINO®

and Noriyuki SHIRAISHI™®
Department of Central Clinical Radiology (Chief Director : Prof. M. Yamamoto)

and
*Department of Radiation Medicine (Director : Prof. M. Yamamoto);
Okayama University Medical School, Okayama 700, Japan,
**Department of Medical Biology (Director : Prof. K. Utsumi);

Kochi University Medical School, Nangoku-shi 783, Japan

During investigation of the changes in mitochondrial function accompanying lipid per-

oxidation, it was found that a biscoclaurine alkaroid protected their functional changes. The
results obtained were as follows:
1) Fe2* induces lipid peroxidation of isolated mitochondria, resulting in deterioration of
oxidative phosphorylation. 2) This deterioration relates to alteration in ion compartmentation
of the mitochondrial membrane and an increase in latent ATPase activity. 3) This deterio-
ration by Fe2* in ion compartmentation of mitochondrial membrane is strongly protected
by a biscoclaurine alkaloid, cepharanthine. 4) Cepharanthine also inhibits the mitochondrial
lipid peroxidation induced by Fe2*. 5) The protective effect of cepharanthine against deterio-
ration in mitochondrial functions caused by Fe2* depends on its inhibitive action on lipid
peroxidation as well as on its membrane stabilizing action. 6) Cepharanthine inhibits the lipid
peroxidation of soybean lecithine liposomes by 69 0o-irradiation. 7) The action of cepharan-
thine described above is common to head to head type of biscoclaurin alkaloids which have
diether bonds.



