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SUMMARY ¢ The results of our structfure-activity relationship study on

the antlcancer drug 9-hydroxyellipticine for its antloxydant properties
show that 6-hydroxy-1,4-dimethyl carbazole has a remarkable inhibltory
action in several In vltro peroxidatlve systems. The effectlveness of
this carbazole is one order of magnitude larger than that of promethazine
in the iron ascorbate or cysteine initiated systems.

INTRODUCTION : The process of |ipld peroxidation has been suggested
to play a major role In the progresslion of a wide range of pathologlcal
disturbances. An extenslive literature concernlng the Induction of

peroxidatlion, both in vivo and In vitro exists (1,8). Several compounds,

Including a number of natural and artificlal antlioxldants, e.g.vltamin E,
propyl gallate and promethazine, have been shown to Inhibit lipid
peroxidation to varying extents. Generally, however, the concentrations
of these compounds which Inhibit rat liver microsomal Iipld peroxidation

systems by 50 % (EDSO) have been found to be greater than 1 uM.

During a recent Investigation into the mechanlsms of action
of some cancer chemotherapy drugs of the ellipticine serles (9-11) we
observed, that 9-hydroxy ellipticine (9-OHE) reduced the toxiclty of
NADPH activated rat |lver microsomes towards Walker cells grown
in vitro (12)A paper (6)suggested to us that this effect could be due
to some antioxidant properties of 9-OHE and a structure activity relatlon-
ship study was started. Quite unexpectediy this has now led to the
Identification of a compound closely related to 9-OHE, 6-hydroxy, 1,4
dimethyl carbazole (HDC, Figure 1)which has aremarkable Inhibitory
actlon on several In vitro peroxlidative systems greater than or equal

to the activity of any other compound of which we are aware.
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FIG. 1 : Structure of 6 hydroxy, 1,4 dlmethyl carbazole (HDC)

MATERIAL AND METHODS

HOC was syntheslsed by Dr. E. LESCOT according to previously
publlshed methods(13).lts inhibiftory action has been examined in the
followlng stimulated |1pld peroxidation systems :

1) Ferrous sulphate/cystelne(14,15),

Peroxidation of 1.5ml of a 1.5 mg/ml microsomal suspension in a 1:2
mixture of 0.1 M Tris buffer (pH 7.4) : 0.15 M KC! was initlated by
the addition of cysteine and ferrous sulphate fo final concentrations
of 500 uM and 5 uM respectively. Samples were incubated at 37°C and
peroxidation stopped after 30 ' by the addition of 3 ml of ice-cold

10 % w/v trichloroacetic acid. Following centrifugation triplicate

2 ml samples of the supernatant fluld were removed and added fo 2 mi
of 0.67 % w/v thiobarbiturlc acld (TBA), incubated for 15 ' In a
bolling water bath, cooled and the absorbance measured at 535 nm In

a 1 cm cuvette. Control absorbance values, a measure of uninhibited
peroxidation, were In the range A = 0.83 + 0.07. inhlbltors of
intferest were added to the microsome suspension prior fo the addition
of cystelne or ferrous sulphate.

2) Ferrous sulphate/adenosine dlphosphate/reduced pyrldine nucleotide (4)
A method similar to that for the ferrous/cysteine system was used with
the exceptlion that NADPH (final concentration 120 uM) and ferrous
sulphate and ADP (final concentratlons 5 uM and 400 uM respectlvely)
were added inctead of cystelne and ferrous sulphate. Confrol absorbance
values were In the range A = 0.67 + 0.10,

3) Ferrous sulphate/ascorbic acid (5).

A similar method was again used except that ascorbic acld (final
concentration 500 uM)was added to start the peroxidation and the
incubation time was only 15 '. Control absorbance values were In the
range A = 1.16 + 0.05.

4) Cumene hydroperoxide (16-17)

A similar method was agaln used except that cumene hydroperoxlde (final
concentratlon 100 uM) was added fo Inltiate the peroxidatlon. Coniro!l
absorbance values were in the range A = 0.31 + 0.07,

5) Carbon tetrachloride b

The method described by Slater and Sawyer (7) was used with a microsomal
suspension concentration of 2.25 mg protein/ml. Control absorbance
values were in the range A = 0,24 + 0.14.

RESULTS AND DISCUSSION : The extents of lipid peroxidation in tho absence

and presence of Inhibltors were measured over a range of concentrations.
Percentage inhibitfon of peroxidation versus drug concentration plots
were determined for HDC, and for the well-documented protective agents
propyl gallate (PG) and promethazine (PZ)(Fig.2.)ED 50 values derived

from such plofs are shown In Table 1. Promethazine is one of the most
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FIG. 2 : Inhlbltion of llpld peroxldatlon In rat llver microsomes.

effective compounds known to us In preventing lipid peroxidation due to
carbon tetrachloride and Fe II/ADP/NADPH{lS)and has correspondingly
received wide attentlon., It can be clearly seen that HDC is an order of
magnitude more effective than promethazine in the iron ascorbate or
cystelne Initlated systems, and in all systems considerably more

effective than propy! gallate.

The fact that HDC works at such Jow concentrations is inftriguing
particularly as unlike 9-0HE it Is non-tToxIc toward L 1210 cells even at
concentrations of 100 uM. [t seems [lkely that some mechanism, such

as the Intimate Involvement of the drug wlth the slte of peroxidative

Inltiatlon, operates In addition to free radical scavenglng.

Financial support from CNRS (LA.417) and INSERM (U.140), France and

from the Cancer Research Campaign and the Medical Research Council, U.K.,
Is gratefully acknowledged.

Table 1 E05o values for inhibition of 1lipid peroxidatiaon

Cumena

ey
Agcorbate Cysteins

FUII
ADP
NADPH

CCls
%ng

hydroperoxide

HOC 0.26 0.31 0.30 0.20 12.5
274 13.1 8.2 0.74 0.19 14.9
PG 5.3 4.4 4.5 1.6 46,7
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