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Abstract

A systematic investigation on the trypanocidal effect
of several natural productsisolated from Brazilian plant species
has been carried out. In this paper we report on the results
obtained fromthe screening of 26 diterpenesfrom natural sources
or of synthetic/microbial transformations origin (mainly
derivatives of kaurenoic acid) against trypomastigote forms of
Trypanosoma cruz, the causative agent of Chagasdisease. In
the in vitro assays, kaurenoic acid, kaurenol, acutifloric acid
and stemodin showed a complete elimination of parasites from
the blood. Therefore, such diterpenoids can be considered as
starting materials for molecular modification in the search for
lead compounds for clearance of infected blood to be used in
transfusions. Blood previoudly treated with active compounds
was submitted to an infectivity test. Samples proceeded from
treatment with kaurenol and kaurenoic acid showed to be
completly clean from T. cruz as no infection was observed in
mice inoculated with contaminated blood treated by these
compounds.

During the last decades, many efforts have been done
aiming at the discovery of a suitable substitute of gentian violet
for sterilization of chagasic blood. Among the active compounds
resulting from these works, amphiphilic cationic drugs showed
invitro activity against trypomastigotes of Trypanosoma cruz.
However, none of these compounds was able to substitute
gentian violet and new lead compounds are still to be found.

Kaurenoic acid (1), a diterpenoid that presents some
interesting biological activities?, has been reported as active
against T. cruz®. However, we have observed that, besidesits
low solubility in the media used for the biological assay, its
activity is accompanied by some erythrocytes lysis. The
trypanocidal activity of kaurenoic acid (1) wasfirstly described
with no reference to the erythrocyte lysis®, that has been
systematically observed in our experiments. In the same work,
sodium and triethylammonium salts of (1) were prepared and
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tested, but no improvement of the trypanosomicidal activity
was observed.

We have synthetised some hydrochlorides salts
derivatives of kaurenoic acid(1). One of themwasabletoreduce
erythrocyte lysis, but without improvement of the trypanocidal
activity compared to kaurenoic acid.

Inthiswork wereport the biological screening of severa
derivatives (and related compounds) of kaurenoic acid (1),
obtained from plant sources or by chemical/microbial
transformation, in the search for compounds active against T.
cruzi without the inconvenience caused by erythrocytes
damage.

Complete elimination of T. cruz trypomastigotes was
observed for 4, out of the 26 tested compounds: kaurenoic acid
(2), kaurenal (3), acutifloric acid (21) and stemodin (25). The
EDiowo for these compounds are shown in Table 1. Lysis of
erythrocytes was again observed for the experiment with
kaurenoic acid. When compared to the gentian violet activity,

all tested compounds showed lower activity. However, in the
"in vivo" infectivity tests, used to check absence of
trypomastigotes in samples persistently negative in "in vitro"
assays (see Materia and Methods), two compounds showed
to be promising, kaurenal (3) and kaurenoic acid (1) asacomplete
clearance of blood trypomastigotes was confirmed. Mice
infection was observed for those inoculated with blood treated
with acutifloric acid (21) and stemodin (25).

Tablel. Invitroactivity (ED1oo; mg/ml) of diterpenoids against
trypomastigote forms of Trypanosoma cruz Y strain

Compound ED100 (ug/ml)
Gentian Violet 130
Kaurenoic acid (1) 1363
Kaurenol (3) 1.386
Acutifloricacid (21) 1599
Stemodin (25) 130
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Partial activity, indicated by areduction in the parasites
number in relation to untreated control, was observed for
isosteviol (24), kauranol (9), 15-hydroxykaurenoic acid (4) and
its methyl ester (5), methyl ester of xylopic acid (2) and 16,17-
epoxy-19-kauranal (8). The remaining compounds showed no
trypanocidal effect. Activeand partialy active diterpenesare of
interest for novel chemical and/or microbial transformationsin
the search for more effective trypanocidal compounds. Such
structural modifications of these compoundsareinteresting since
some of them have antifungic activity* and it isknow that some
antifungal drugs are potent antiproliferative agents against T.
cruzs.

Material and M ethods

Of the 26 tested diterpenoids, 6 were obtained by our
research group on Natural Products at the Departamento de
Quimica and Faculdade de Farmécia, UFMG, Belo Horizonte,
Brazil (compounds 1, 3, 9, 21 and 22)°. Epoxides6, 7 and 8 were
prepared by reaction with MCPBA in CHCIs followed by
purification on silicagel column chromatography. Compounds
4, 12, 13-20 were prepared by chemical and/or microbial
transformations. Spectroscopic data of these compounds have
been published elsewhere”®°. Methyl esters (2, 5, 7, 10 and 19)
were prepared of the corresponding acids by reaction with
diazomethane . Stemodin (25) was kindly supplied by Dr. P. B.
Reeseand Dr. M.R. Wilson (University of West Indies, Jamaica).
Compound 26 was prepared from gibberellic acid which was
purchased from Aldrich Chemical Company. Dihydroxy-
isosteviol (24) and compound 11 were prepared from the
corresponding methyl esters by reduction with LiAIH4 in dry
THF. Compound 10 was prepared from kaurenoic acid by reaction
with NaBH4/BFs/THF and compound 23 was obtained from the
acid isomerization of kaurenoic acid.

Invitro biological assayswere performed according to
Chiari et a™. In vivo infectivity tests were used to check the
absence of trypomastigotes in those samples persistently
negative in tests. Samples of blood that showed absence of
trypomastigotes, after treatment with the diterpenoids, were
inoculated to outbred male Swiss albino mice (18-20 g of body
weight). T. cruz blood stream trypomastigotes formswere used
asan infective sample. After 7 days, hemoculture (LiT medium)
and serology (indirect fluorescent antibody test) were performed
in those animals which did not devel op parasitemia.
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