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Table 1. Effect of cepharanthine on radiation-
induced lipid peroxidation in egg-PC

liposomes.

Lipid peroxidation G o
{nmol MDA /mg egg-PC/3h) Inhibition(%)

Control 0

Irradiation 1.044

TSy 0.804 23
+"+ ?-’l‘soﬂc%herol 0. 965 8
Frrelseeeet 0 83
+"+ Ces%lrﬁ)nthine 0. 688 34
T CoRparanthine o425 59

Liposomes were irradiated at a total dose of 124.2 Gy.
Each value represents the average of two experiments.

LEE-720Co BEHC L 2L DD H BHY, =
NFHENEERE, 50, 200MTUO%E% T
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Bewh EHEL .

(2) Zffigkic k> CHEINBIEEBRILK
Bt 7 T FickalE . XBREIZ L
- THEKRT 2iEHEFZIC0,-, OH, '0:%%
EZ2 L5514, Ml THEEINLB
BRI Z N L ) HEEERIE» D Ti ],
BAA L LBERNDEANKRTH 5 Perferryl ion
(FeO3:)2* %2 Ferryl ion (FeQ)2+ 7% K DR 5§ #E
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REBCTLBELRERBET S Z EoHbL
NTBN T TICHBEZI TV 31019,
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Fig. 1. Effect of cepharanthine on lipid peroxida-

tion in mitochondria and consumption of
Fe?+,

Mitochondria were incubated in medium
containing 0.15 M KCI-10mM Tris/HCI
buffer(pH 7. 4) at 25°C in the presence of 50
u«MFe?*,  Concentration of malondialde-
hyde formed and Fe?+ were determined
spectorphotometrically. The methods are
described in the text. (0), Control ;(e®),
Cepharanthine 5 ,M ; (A), 10 «M;(A), 50
~M.

BEXN T (Fig. 1), ZolE: Mgk
€777 rF B MoroREELE

LTk, 777 F o »ERICERL,
Z DIz ZAfigk & BHR & o UG P & iz
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kDA T s 7o F AL NVEEIN
TwZ emrbHEES N (Fig 2),

(3) 7vakia/AZ/—/HORE RS
S NBRTOREBRILEIG L7770 F>
DHEBIZOWT I UENESice7r T FY
HNRY =R bar FYTEnoRERT
NIEEBBILRIE2BET 22 LIZHL,TH
57 IREX) RV —LD LS tEEELRL
T VRETOREBRILEGICN LT 777
PFDEDL ) B ROMITEERD HH
BTH) ZORT 21T 172,

Fig. 33l E# B ic—ayic AL h Ty
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Fig. 2. Effect of cepharanthine on consumption of
Fe?+,
Fe?*(50uM) and cepharanthine(5 uM) were
added in medium 0.15M KCI-10mM Tris/
HCI buffer(pH 7.4) at 25°C in the absence of
mitochondria. Concentration of Fe?* was
determined spectrophotometrically. (0),
Control(Fe?*); (®), Cepharanthine (Fe?*+
Cepharanthine).
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Fig. 3. Radiation-induced peroxidation of egg-PC
dissolved in MeOH/CHCl3/H:O.
Egg-PC (2mg/ml) dissolved in MeOH/
CHCls/H20(V/V, 2/1/0.8) was irradiated
at a dose rate of 0.69Gy/min at 25°C. Mal-
ondialdehyde formed was determined spec-
trophotometrically. The methods are de-
scribed in the text. (0), Control; (e), Irra-
diation.
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Table 2. Effect of cepharanthine and e-tocopherol
on radiation-induced peroxidation of egg-
PC dissolved in MeOH/CHCl3/H-:0

Lipid peroxidation Inhibition
{nmol MDA/mg egg-PC/2h) (%)
Control ] —
Irradiation 4.33 —
+ (13 OC:%aranthine 2.98 31.2
F b opherel 1.31 69.7

Lipids were irradiated at a total dose of 82. 8 Gy.
Each value represents the average of two experi-
ments.

0.8) 2T Egg-PC o X igBEHC & 5881k
RiGERL722bDTHE, BERHEHE L & LIS
MDAfEN B A58 & 1, 48RS T8 nmol
/mg Egg-PCoHMDAfE%RL 7z,
CHRDBIC LT FTFEHFMLIZLD
Tit, VRV —LDFRI by FIVTORT
RENFE ) LwEWCEERBO LN -2,
—F, ba7ze—nzHmMlLizinTld,
D& 5 MDA DERKICH L T% D il EKEME
NIEWHAEHIFFH LN (Table 2, Fig. 4),
LI TBERUNTHOET7 P T F > DEH
EOWTELICRETT L7280, 25/ —NLwT
N Fe? FHEIC L 2 BBRILEIGICNT 2 HE 2R
L 72, Table 3iegg-PCoFe?+tz5i¥iic L 3
BEACREZRL7200TH S, 1mMFe?to
#7E T, 0.181nmol/mg Egg-PC »» MDA 74
BAEBEH LN, ZORDOHIZ, 77T F
Y, PaT7zo—nEZHEmMLAL 0 TIE Table
3, Fig. 5iIcRTHERELE), ta7zu—n
HHRAAERRTOICNLTE77 T+ 03
HEZRS Ld o7z,
DEAZ/—n/27vais/HQOFRE 4 %
/= NRTOBEBICIEH MDARK TA 5 R
N, 2777 F P RELH»RE THEE
LRI E LTOBESH DB 37 20— i
HEZRLAZEE, Q77T F itk
fbFlE L CoiEER L 22w, HBEWIEHW
BETHIEIE, @t 77T 50 BE(LE
HEB(EETERNE, JTEY—LRPI 2
YFYVTHEHIZ, BEF—EDHEE LIRS
RRLNBZLNDZRETRTZ2LNERBbN
2. L#L, ZOBRNARLI-TET7 75>
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Fig. 4. Concentration effect of cepharanthine and
a-tocopherol on radiation-induced peroxida-
tion of egg-PC dissolved in MeOH /CHCI;
/H.0.

Percent of inhibition was estimated using
MDA formed in egg-PC after 120 min irra-
diation. The methods are described in the

text. (0 ), Cepharanthine;(® ), a-Tocopherol.

Table 3. Effect of cepharanthine and a-tocopherol
on Fe?*-induced peroxidation of egg-PC
dissolved in MeOH.

Lipid peroxidation e
(umol MDA/mg egg-PC/20 min) [hibition(%)

Control 0 -
Fe?* _
 1mM) 0.181
+ Cepharanthine
(100 xM) 0.169 6.6
+ a-Tocopherol
(100 4M) 0 100

Each value represents the average of two experiments.
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TELZWERW, Bl {22k TRET R
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Fig. 5. Concentration effect of cepharanthin and

a-tocopherol on Fe?*-induced peroxidation
of egg-PC dissolved in MeOH.
Percent of inhibition was estimated using
MDA formed in egg-PC after 20 min incuba-
tion. The methods are described in the text.
(0), Cepharantine; (®), a-Tocopherol.
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Fig. 6. Percent inhibition of nitorblue tetrazolium
assay of different concentrations of super-
oxide dismutase and cepharanthine using
xanthine-xanthine oxidase system.

The methods are described in the text.
(0), Superoxide dismutase; (@), Cepha-
ranthine; (A), Liposome-cepharanthine.

BRI, 77T F R )RV L%
RIERICMZ 12358 TLRLTH- 1,
INERILEERE, RiciRRE v, 0 &
BFRELT, FBERERGREBNZT 4 T=
CUyREBFERALLEERICBWTLESH LN,
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Fig. 7. Percent inhibition of p-nitrosodimetylaniline

assay of different concentrations of methanol

and cepharanthine using xanthine-xanthine
oxidase system.

The methods are described in the text.
(o), Ethanol; (®), Cepharanthine.
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Fig. 8. Sequential spectra of cepharanthine and ¢-
tocopherol in liposome exposed to X-irradia-
tion.

Ethanol solution of cepharanthine or o-
tocopherol were added to the liposomes.
The samples were irradiated at a total dose
of 124.2 Gy. The methods are described in
the text. A, Cepharanthine (20 xM); B, a-
Tocopherol (20 xM).
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Fig. 10. Sequential spectra of cepharanthine and
02 a-tocopherol in acidified 95% ethanol ex-
posed to X-irradiation.
Cepharanthine (100 4M) and a-tocopherol
0 2100l = 2156 = 3106 %00 (100 M) were dissolved in 95% ethanol
WAVELENGTH(nm) acidified with 20mM HCI and irradiated
Fig.9. Sequential spectra of cepharanthine and a- at a total dose of 124. 2, Gy. .
tocopherol dissolved in MeOH/CHCls/H,0 The methods are described in the text.
-exposed to X-irradiation.  Cepharanthine A, Cepharanthine (100 zM); B, a-Tocophe-
(100 xM)and o-tocopherol(100 M) were dis- rol (100 .M).

solved in MeOH /CHCl3/H:0(V/V,2/1.
0.8) and irradiated at a total dose of 124.2
Gy. The methods are described in the text.
A, Cepharanthine(100 »M); B, «-Tocopherol
(25 uM) :
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Effect of cepharanthine on lipid peroxidation
Ikuo JOoJA
Department of Radiation Medicine, Okayama Univeristy Medical School

(Director: Prof. K. Aono)

The effect of cepharanthine on radiation- and Fe2+-induced lipid peroxidation was
examined. Cepharanthine and a-tocopherol inhibited radiation-induced lipid peroxidation
of liposomes and Fe?*-induced lipid peroxidation of mitochondria. Cepharanthine reduced
the velocity of Fe?t+oxidation in the presence of mitochondria but not in the absence.
a-Tocopherol strongly inhibited radiation-induced peroxidation of lipid dissolved in MeOH/
CHCl3/H20 (v/v, 2/1/0.8) and Fe?+-induced peroxidation of lipid dissolved in MeOH.
Cepharanthine, on the other hand, only weakly inhibited lipid peroxidation in the MeOH/
CHCl3/H20 system, and did not inhibit peroxidation in the MeOH system.

The change in the absorption stectrum of a-tocopherol and cepharanthine by free
radicals(X irradiation) was measured. The reagents were dissolved in 95% EtOH acidified
with 20mM HCl and MeOH/CHCl3/Hz20 (v/v, 2/1/0.8). a-Tocopherol exhibited a change in
its absorption spectrum in both systems and seemed to be oxidized at a higher rate by
radicals. However, cepharanthine did not exhibit a change in its absorption spectrum in
acidified 95% EtOH exposed to X irradiation, and slightly exhibited a chang in its
absorption spectrum in MeOH/CHCIl3/H20 exposed to X irradiation. From these observa-
tions, cepharanthine seemed not to exhibit a radical-trapping ability.



