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Cell growth inhibitions on human cancer cell cultures 
were determined for the indole sulphur-containing phy
toalexins cyclobrassinin, brassilexin (previously isolated 
from vegetables o f the Cruciferae family) and their syn
thetic analogues 5-methoxybrassilexin and homocyclo- 
brassinin. The most biologically active o f these products 
is brassilexin (L D 50 = 8 (ig/ml).

A series o f tryptophane-derived sulphur-con
taining phytoalexins was previously isolated from 
vegetables of the Cruciferae family [1-8]. These 
substances are characterized by powerful an tifun
gal activities in vitro and hence are considered as 
responsible for the resistance o f these Cruciferae 
against fungi. A hypothesis according to which 
brassilexin (2) could be originated from  cyclobras
sinin (1) was recently argum ented by the in vitro 
ring contraction o f 1 to 2 prom oted by oxidation 
[9]. The com m on biological precursor o f these sub
stances is very likely tryptophane as shown in p a r
ticular by the high m etabolism  o f this am inoacid in 
the cauliflower, leading to the presence o f fairly 
large am ounts o f indole-3 carboxaldehyde [10].

Cruciferous vegetables were shown to contain 
products able to m odulate carcinogenic processes 
at least in vitro, in some cases in vivo [11-16]. M ost 
o f these substances were indole-derived com 
pounds from  the tryptophane series. O f special in
terest was indole-3 carbinol, present as the glucosi- 
nolate in cabbage, cauliflower and broccoli which 
inhibits tumorigenesis in rodents exposed to  poly- 
cyclic arom atic hydrocarbons [17]. Indole-3 carb i
nol on the o ther hand was found to inhibit afla- 
toxin-B, induced hepatocarcinogenesis in the ra in 
bow trou t [18]. It has been suggested that the
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capability o f the dietary indoles to inhibit D NA 
binding and carcinogenesis, was due to their po 
tency to prom ote cytochrom e P-448 m onooxygen
ases [14].

It is in this context that we decided to carry out 
bioassays on grow th inhibitions o f hum an cancer 
cell cultures with some o f the indole-derived sul
phur-containing phytoalexins and some of their 
non natural synthetic derivatives. For this pu r
pose, the substances 3 and 4 were synthesized and 
subm itted to parallel bioassays. This publication 
reports on the results so far observed with this 
series o f substances.

Synthetic cyclobrassinin (1) [1], brassilexin (2) 
[8] and the h itherto  non natural 5-m ethoxybras
silexin (3) and hom ocyclobrassinin (4) [19] were 
subm itted to bioassays in order to determine 
grow th inhibition. These com pounds were dis
solved in D M SO  which revealed to be non toxic 
within the experim ental concentrations used (less 
than 1 %). The solutions were deposited at the m o
m ent the cultures started at concentrations of 0.1,
1,5, 10, 20, 30, 40 ng/ml and cell proliferation was 
determ ined 3 days later. The usual colorimetric
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1, Cyclobrassinin
2, Brassilexin
3, 5-methoxybrassilexin
4, Homocyclobrassinin
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m ethod using neutral red was employed by refer
ence with a standard  culture. Both hum an cancer 
cells (KB cells) and norm al monkey kidney cells 
(Vero cells) were used for these experiments. Repe
titions o f these assays in the same conditions gave 
a similar result. In all cases linear dose-responses 
could be observed and the corresponding L D 50 
were established upon the average result.

W ith the hum an cancer cells KB in culture, 
brassilexin (2) gave the strongest growth inhibition 
with a L D 50 at 8 |ig/m l (5.7 x IO“6 m ). W ith cyclo
brassinin (1), the L D 50 was found to be 22 |!g/ml 
(9.4 x 10~5 m ). The non natural analogues
5-m ethoxybrassilexin (3) and homocyclobrassinin
(4) gave bo th  the same L D 50 values at 10 jig/ml (re
spective m olar concentrations 4.9 x 10“5 and
4.03 x 10“5 m ). D eterm ination of the growth inhi
bitions for the m ost active com pound brassilexin
(2) were carried ou t on the norm al m onkey kidney 
cells and were found to be of the same order 
(L D 50 = 8 |ig/m l) than  observed with the hum an 
cancer cells in culture.

Brassilexin (2) was tested for the inhibition of 
germ ination o f w ater cress seeds and the 100% in
hibition was noticed, after a week at 20 °C, for a 
concentration o f 50 pg/ml.

The conclusion is tha t grow th inhibitions on hu
m an cancer cells in this series is noticeable, but o f 
insufficient m agnitude to justify an in vivo trans
position. W hat is m ore, the lack o f difference be
tween the observed inhibitions on grow th o f can
cer cells and o f simian norm al kidney cells is o f 
course not in favour o f a specificity and rather 
points out a general cytotoxicity.

As indeed nobody knows w hat can be the effects 
o f these substances on cell developm ent, care 
should be taken in the m anipulations. They are 
however present in trace am ounts in the healthy 
plants, their concentrations being considerably in
creased by fungal, m icrobial or chemical aggres
sions. The indole m etabolites reported from the 
edible Cruciferae such as cabbages, cauliflower, 
broccoli, do not seem to have this kind o f cyto
toxicity.
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