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ABSTRACT Probimane, dl—bis (4—morpholin—
methyl 3 5—dioxopipweazin—1—yl) propane first
synthesized in China, is a dioxopiperazin compound
with antincoplastic, antimetastatic and radiopotentiat-
ing activities. In order to evaluate the mechanisms
of cardioloxity protective action of probimane, the
free cadical induced by doxorubicin were analysed by
electron spin resonance (ESR) techniques. Ouwur stud-
ica showed that doxorubicin stimulated the formation
of semiguinone free radicals in the rat heart
homogenete and heart cell mitochondria systcms, and
probimanc inhibited the free radical formation in both
systems, with the dose—dependent and time—depen-
dent responses.  The inhibitory rates of doxorubicin
free radical formation in rat heart homogenate system
by probimane 0.6 mmol = L™ at time of 3, §, 10, 15,
30, 45 and 60 min were 44.6%, 43.0%, 51.5%, 74.3%,
68.1%, 56.1% and 39.5% respectively. The
inhibitory rates of semigquinone free radical formation
in mitochondria system by probimanc at the concen-
tration of 0.02, 0.06, 0.6, 1.2 and 2.4 mmoi < L™ were
17.07%, 29.87%, 63.95%, 64.62% and B83.64%,
respectively. Probimane had no c¢ffect on NADH,,
but inhibited NADH dehydrogenase activity at higher
concentration.
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MATERIALS AND METHODS
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adenine diducledite Y CP i3] , A& B X, &
X, AT {7, AT A Tris—KCl (pH 7.4)8 rh i
ikl N-2-BZ BERE-N-2-7 BRI (N-2-
hydroxyethyl piperazine— N'—ethanesulfonic
acid, HEPES}H [ BH B A= ¥k ¥ i f, B
THHEM AR 0.

DMSI KA B EFREBENE Wistar X
B7R,{kE258+SD 21 g, 5,ip RELZE
45 mg - kg™t BEMEJS 37 HURR O, 4°C £tk Wik,
BRI F KA, BRAESAS, FRELCILAR
08¢ A 1:4(wt/ vol) 4T ) HEPES-KCl &
® ¥ (HEPES 50 mmol- L7!, KC1 125
mmol » L7}, pH 7.4) %4, 2400 x g W5
¥, SMBIEE KRB PER. TRYTHE, &
S A (AS A RN HEPES-KClL &
ROEREA, 4 4 TS, RAES IR
MPH I 0.6 mmol - L7 50058 ETF 3,5,
10, 15,'30, 45 1 60 min MM A F R £ 128
pmol » L' fEAE XA MATERSIAE L 2
mmoj+ L7 RS, BAFEEHME P, A
ESR il BRI,

BHANSESHEME MW 264t24g
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WP (M 03 mol' L7, EDTA-Na, 2
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TO)MES K, B RBARLE D 2 HRRE,
REET M 24K BB AL, 300
x g B0 10 min, B L HZE 5000 x g B0 10
min I EMAERETREE, £ 5000 x g B
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Fiz 1. ESR specira of doxorubicin semiquinone radical
obtaloed with rat hesrt homogenate. A) without and B)
with probimane (0.6 mmol - L™")
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RESULTS
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Fig 2. Scavenging effect of probimane (0.6 mmot - L")
o doxormbicia semiquinope radicals In rat heart
bomogenate. n=3, xtSh
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Tab 1. Scavenging effect of probimene on adrdamycin

semiquinone radicals. #=4, ¥ * SD. °P>0.05
*“*P<0.05, “**P<8.01 vs control.

Probimane Intensity of ESR Scavenging

(mmol - L™ signal {mm) rate (%)

¢ 257136

0402 213+26° I7.1

0.06 180150" 298

0.6 9.3+£52" 64.0

1.2 D142 64.6

24 42+ 10" 816

¥ NADH, BT ME Tab2 RAFEN
BRI % 5 NADH, fERIE X NADH,; &
BAE, HREBROHES NADH, 81
®omE . LA NADH, i 285 & 29 0 B3 75 340
nm bR A A, BB R LA R B MR
BRACEE N B A A Tris ¥, &5 &£ 1, Tab 2.
NADH, & BB 1975 g 2 BE 893% X T i, 8
FIRKHLR.

DISCUSSION

BTE K 6 RERVE S 6 ik, B ST Rk

Tab 2. Effect of probimane on NADH, actvity, n=4,
Xt SD. "P>0.08 ‘‘P<0.05 vs control,

Probimane NADH, activity (ug » mI')

fmmol - L™ without with mitochondria
0 114,71 3.0 71.21x3.2
0.02 1164x25"* 67.0x57°
0.06 1165+ 1.0° 71.51+0.8"
9.6 116.5x1.7° S T3x17
1.2 1182118 919+t8g"
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B B B ¥ (adriamycin semiguinone radical,
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