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Resumo

Estetrabalho apresentaosresultadosde ensaios
in vitro contra formas extracelulares de Leishmania
(viannia) braziliensis de onze derivados de
dibenzilbutirolactonas i solados de plantas ou obtidos
atravésdesintese. Destes, s0 doismostraram atividade
biol 6gicare ativacontrao parasita, asmisturasracémicas
de methilpluviatolide,: 1C50 = 496 M e (-) -6,6' -
dinitrocubebin: 1IC50=510,4 M. Assm, pode-se sugerir
gue o caminho metabdlico responsavel paraaatividade
bi ol 6gi ca destas combinagdes contraestes génerosde
parasitadiferedorelacionado a Trypanosomacruz para
0 qual estas combinagdes foram bastante ativas. Este
fato também sugere fortemente que essa classe de
combinacdes € mais seletivo contra T. cruz. Dessa
forma, deveriam ser obtidosoutrosderivadosdelignanas
para permitir a completa avaliagdo desta classe de
substanciascontral eishmaniose.

Abstract

Thiswork reportstheresultsof theinvitro assay
against extracellular forms of Leishmania (viannia)
brazilienssof eeven dibenzylbutyrolactone derivatives,
ether isolated from plantsor obtained by synthess. From
these, only two showed rd ativebiologicd activity aganst
the parasite, theraceme mixtures of methylpluviatolide:
ICs = 496 mM and (-)-6,6'- dinitrocubebin: 1Csy =
510,4 uM. Thus, it can be suggested that the metabolic
pathway responsiblefor thebiological activity of these
compoundsagainst this parasitegeneradiffersfromthe
one related to Trypanosoma cruz, for which these
compounds were quite active. This fact highly also
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suggeststhat thisclassof compoundsismore selective
against T. cruz. Nevertheles, other lignansderivatives
should be obtained to allow thefully evaluation of this
classof lignansagaingt Leishmaniosis.

Leishmaniosis is an infection caused by a
protozoan of the Leishmania gender that presentsahigh
social and economicimpact ontheworld 4. According
to the World Heal th Organi zation, 88 countriesare now
affected by thisdisease, accountingfor 122 millioninfected
people plusaround 350 million peoplewho areexposed
totherisk of contracting thisdisease . Theannual rate
incidence of new casesisapproximately 2 million, from
which 1.5 million are counted for coetaneous
Leishmaniosis and 500 thousand for Visceral
Leishmaniosis 6. Although, those numbers are
underestimated, onceLeishmaniosisisoneof thesx most
important parasitosesintheworld 3.

Leishmania (Mannia) brazliensis, ethyologic
agent of American tegumentar Leishmaniosis is a
digenetic protozoan whose cycleisaccomplished intwo
hosts, being the vertebrate host the most important one
with respect to the dispersion of the disease, since it
includes adiversity of mammal groups like: rodents,
marsupials, canines and primates, including the man.
Trangmitted in Brazil by femalesof the Dipteraorder, of
Lutzomyia genus, Leishmania is considered an
Important zoonos sthat imposes, asitsmain pathogenic
characterigtic, aninfection that variesfrom benign cases,
which can be presented asalocated cutaneouslesion,
to cases of facia disfiguring in infected individuals.
Frequently, these cutaneous-mucouslesionscan become
more virulent reaching deeper tissues, leading several
timestheinfected individuasto desth.

American Tegumentar L eishmaniosistreatment
wasintroducedin 1912 by the Brazilian physician Gaspar
Vianna, with the use of antimmonia emetictartar - drug
that wasused in therapeuticsfor many years. Today the
pentavalent antimonies are the drugs in use for the
L eishmaniasi streatment, being effectivein 80% of the
cases. Although, it displays some problems, such as
toxicity, theneed of parenterd adminidtrationand difficulty
In establishing variableamountsof antimony intheused
solution. In addition, the Amphotericin B, medication
used inthe second treatment lineishighly toxicwith low
tolerance, leading sometimesto parasitic resistance®.

Duetothearisen of parasitic res stanceto drugs,
aswell ashighdrugtoxicity, severd researcheshavebeen
invedtigating thepossihility of developing dternativedrugs
holding lower toxicity, mainly fromnaturd originincluding
vegetal and animal. Also, it should be considered the
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synthetic compoundsbearing activity for other diseases,
such asthe Chagasone.

Inthisregard, cubebinwasinitidly isolated from
the crude hexane extract of theleavesof Zanthoxylum
naranjillo Griseb by Bastos et al 2 and was evaluated
for analgesic and anti-inflammatory activities?®. This
compound belongsto the dibenzylbutyrolactonelignan
group 2, whichiswiddy digtributedin the plant kingdom
® and hasbeen investigated by researchersfrom different
fields of expertise, leading to the isolation of several
compoundsholdinginteresting biologica activities.

The am of this work was to evaluate the
leishmanicidal activity of fourteen derivatives of
dibenzilbutirolactones, obtained by total and partial-
synthesis, against promastigotesformsof Leishmania
(Mannia) braziliensis.

Theobtained results show that compounds9 and
14 were moreactive against the promastigotesforms of
the parasite. Despite of the lower biological activity
showed by thetested compounds against thisparasite, it

still have potential. Also, it wasdifficult to establish the
correl ation between thestructure of thetested compounds
anditshiologicd activitiesinthisprotocol for Leshmania
Ontheother hand, Bastoset al * couldfind acorrelation
between chemica structureand trypanocidal activity for
thisdassaof compounds, for whichthe(-)-metilpluviatolide
showed ahigh selectivity activity against Trypanosoma
cruz.

Therefore, other dibenzylbutyrolactone
derivativesshould beobtainedtodlow afully investigation
of the potential of thisclass of compound against this
parasite. Likewise, the enantiomericisomersobtained
by synthesis should be separated, to allow a proper
establishment of theactivity. Nevertheless, itisclear that
the metabolic pathways of Leishmania regarding the
activity of thesecompoundsisdifferent fromtheonein
Trypanosoma cruzi, once the tested compounds
showed amuch lower activity for Leishmania. Onthe
other hand, it suggests agood selectivity for T. cruz,
whichisquiteinteresting.

Table 1. Resultsof the evaluation of dibenzylbutyrol actone derivatives compounds against promastigote forms of

Leishmaniabrasiliensis

Compound Concentration (UM) x % delyses (= SD)

IC50 (UM)

8,0 32,0 128,0

7 16.7+7.0 16.7+7.0 24.6+ 9.5 38,066.0
8 50+ 38 78+ 31 122+81 36,503.0
9 6.9+57 82+10 258+ 45 496.0
10 89+05 11.2+50 140+ 6.5 3.9x 109
1 45+58 228+ 4.0 232+ 39 1,636.0
12 59+51 17.7+83 183+ 22 9,607.0
13 57+10 9.6+34 136+52 4.0x 107
14 108+ 35 195+ 17 33147 510.4
15 25+ 0.2 78+18 136+ 19 3,567.0
16 93+31 13.1+4.2 149+ 3.2 1.6x 106
17 11.0+£6.0 11.0+£ 56 11.7+ 15 1.2 x 1029

Positive control -amphotericin B (1Cso= 31.58 puM)
Negative control - parasites treated with 1% of DM SO solution

Material and Methods

Preparation of dibenzylbutyrolactone
derivatives
Synthesis of compounds (7-17): The acid 4-(3',4'-
methylenedioxifenil)-3-methoxicarbonyl-3-butenoic (3),
acid 4-(3,4'-methylenedioxifenil)-3-methoxicarbonil-3-
butanoic (4) preparation was previously described by
Landais et al, 1999. Lactone (5), the raceme
methylpluviatolide (9) and itsintermediates compounds
(7) and (8) are displayed in Scheme 1. The Scheme 1

displaysthe undertakenreactionsfor obtaining hinokinin
and its derivatives by total synthesis, by changing its
chemicd structure: Compounds (10), (11) and (12) were
synthesized according Landaiset al. 7. The compound
(13) and (14) were prepared by reduction of (-)-6,6'-
dinitrohinokinin by using H, PACin20atm (Schemel).
Cubebin (15) derivatives (16 and 17) were synthesized
using benzyl bromideand dimethylethylaminechloridein
NaH/THF and in sodium ethoxide, respectively.
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Scheme 1. Synthesisof dibenzylbutyrolactone derivatives
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Drugs and reagents. Gentian violet (Merck, Co.),
Amphotericin B (Sigma, Saint Louis, MO), Sdine(NaCl
0.9% solution - Glicolabor, Ribeirdo Preto, SP), DM SO
(Merck, Co.)

Biological assaysStrain of Leishmaniabrasilienss:
The compounds were tested against Leishmania
(Mannia) brasiliensis, strain that was obtained from a
lesion of a sick woman from The Clinic Hospital of
Ribeirdo Preto, Brazil.

"Invitroassay" : For theinvitro assay, theaxenic culture
medium Liver Infusion Tryptose (plus 30% of calf
newborn serum) was used. Amastigotesformsobtained
of infected mousewereinoculated intheculturemedium
(10° parasites/ml). After 6 days of initial inoculation
(exponentia growth period) promatisgote formswere
obtained. The compounds were added in different
concentrations 8, 32 and 128 UM, in microtiter plate (96
wells) and it wasincubated for 24 hoursat 22°C along
withthe parasitesand culturemedium. Thedetermination
of thebiologica activity wasquantitatively obtained by
colorimetricMTT method®.

Amphotericin B wasused aspositive control and
dimethylsulfoxideat 1% in 0.85% of sodium chloride
solution as negative control. The positiveand negative
controlswere performed using thesamedilutionsused
for tested compounds. Both thein vitro percentage of
parasiticlysisand theinhibition coefficient of 50% (1Cs)
werecarried out.

References

Bagtos, JK.; Albuquerque, S.; Silva, M.L.A. Evauation
of thetrypanocidal activity of lignansisolated fromthe
leaves of Zanthoxylumnaranjillo. Planta Med., v.65,
p.541-544, 1999.

Bastos, JK.; Gottlieb, O.R.; Sarti, J.S.; SantosFilho,
D. Isolation of lignansand sesquiterpenocidsfrom leaves
of Zanthoxylumnaranjillo. Nat. Prod. Lett., v.9, p.65-
70, 1996.

Berman, J.D. Human leishmaniasis: clinical,
diagnostic, and chemotergpeutic devel opmentsinthelast
10 years. Clin. Infec. Dis., Chicago, v.24, p.684-703,
1997.

‘Carvalho, P.B.; Arribas, M.A.G.; Ferreira, E.I.
Leishmanias s What doweknow about itschematherapy
? Brazlian Journal of Pharmaceutical Sciences, v.36,
n.1, 2000.

°Kato, Y.; Munakata. Dibenzylbutirolactones: In: Rao
C.B.C. (Ed.) Chemistry of lignans, University Press,
AndhraPradesh, india, 95, 1978.

*Kayser, O.; Kiderlen, FA. Invitroleishmanicidd activity
of naturally occurring chalcones. Phytotherapy
Research, v.15, p.148-152, 2001.

‘Landais, Y.; Robin, J.; Lebrun, A. Tetrahedron, 47,
3787, 1991.

8Marsden, P.D. Mucosal leishmaniasis ("espundia’,
ESCOMEL, 1911). Trans. Roya Soc. Trop. Med. Hyg.,
v.80, p.859-76, 1985.

*Muelas-Serrano, S.; Nogal-Ruiz, J.J.; Gomez-Barrio,
A. Setting a Colorimetric method to determine the
viability of Trypanosoma cruz epimastigotes. Parasitol
Res., v.86, p.999-1002, 2000.

1OWHO Leishmaniasis. In: Tropical Disease Research.
Thirteenth Programme Report. Geneva: p.100-111,
1997.

* Autor paracorrespondéncia

MércioL.A. Slva

LABQUIM - Laboratério de Pesquisasem Quimica
Universidade de Franca

Av. Dr. Armando SallesOliveira, 20

Pargque Universitario - 14404-600 - Franca- SP
Emall: mlaglva@unifran.br

21





