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Resumo: Varios compostos metalicos, reconhecidos como potentes agentes antitumorais,
tém sido desenvolvidos e testados in vivo e in vitro. Entre os primeiros complexos meta-
licos empregados no tratamento de tumores sélidos pode-se citar a cisplatina. Contudo,
é frequente a perda de eficiéncia do tratamento com esses complexos, em decorréncia
de seus efeitos toxicos e da resisténcia dos tumores, o que acaba levando a formacado
de tumores secundarios. Os complexos de ruténio, um dos metais do grupo da platina,
tém atraido muita atengdo como possiveis agentes antitumorais. Estudos pré-clinicos com
alguns compostos de ruténio [KP1019, RM175, MMI/ONCO4403, RAP, NAMI, NAMI-A,
ditionato de cis-tetraaminoxalatoruténio (III), cloreto de cis-tetraaminodiclororuténio (III)]
mostraram atividade promissora no tratamento de tumores, uma vez que sua agao sistémi-
ca possibilitou o0 acesso a metastases e tumores liquidos. Entre os medicamentos testados,
0s compostos de ruténio mostraram-se promissores por sua propriedade antimetastatica,
0 que representa importante marco no desenvolvimento de novas drogas antitumorais.
Considerando o DNA como alvo, varios compostos de ruténio foram desenvolvidos e suas
propriedades de ligagdo estdo sendo testadas. As duas propriedades atribuidas aos com-
plexos de ruténio - ativagdo por redugdo e transporte seletivo via sistema transferrina
- podem explicar suas caracteristicas antitumorais. Nos estagios iniciais de descobertas
farmacéuticas, quando o minimo é conhecido sobre as propriedades de uma nova mo-
lécula, simples triagens preditivas sdo apropriadas. Assim, no presente trabalho foram
investigados os efeitos genotdxicos do cloreto de cis-tetraaminodiclororuténio (III), em
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diferentes concentragdes, em culturas de linfocitos humanos in vitro, utilizando-se indice
mitotico (IM), aberragbes cromossémicas (ACs) e ensaio cometa. As culturas de linfocitos
humanos foram tratadas com esse composto de ruténio nas concentragdes de 1, 10, 100 e
1000 pg.mL?; cloridrato de doxorrubicina foi usado como controle positivo e meio com-
pleto como controle negativo. As concentragdes de 1, 10, 100 e 1000 pg.mL* mostraram
IM de 5,9%, 4,6%, 3,9% e 0%, respectivamente. Foram encontradas aberragbes cro-
mossOmicas consideradas espontaneas (1-2%) nas concentrages de 1, 10 e 100 pg.mL?,
apresentando resultados estatisticamente diferentes quando comparados com o controle
positivo. Para o ensaio cometa, as laminas foram preparadas em duplicata e 100 nucleos
foram analisados (50 nucleos para cada duplicata). Os cometas foram classificados em
classes pelo software CometScore 15. O resultado deste estudo demonstrou que o cloreto
de cis-tetraaminodiclororuténio (III) ndo possui potencial genotdxico in vitro.

PaLavras-cHAVE: AberracGes cromossOmicas, cancer, cloreto de cis-tetraaminodiclororuténio
(III), ensaio cometa, indice mitdtico.

ABsTrRACT: Several metallic compounds, recognized as potent antitumor agents, have been
developed and tested in vivo and in vitro. Among the first metallic complexes used in the
treatment of solid tumors we can mention cisplatin. However, these complexes frequen-
tly lose their efficiency due to their toxic effects and tumor resistance, which leads to the
formation of secondary tumors. Ruthenium compounds, one of the metals in the platinum
group, have been calling the attention as possible antitumor agents. Preclinical studies
using some ruthenium compounds [KP1019, RM175, MMI/ONCO04403, RAP, NAMI, NAMI-A,
cis-tetraamineoxalateruthenium (III) ditionate, and cis-dichlorotetraammineruthenium(III)
chloride] revealed promising results in the treatment of tumors, since their systemic action
reached metastases and liquid tumors. Among the medicines tested, ruthenium compounds
showed promising results due to their antimetastatic properties, which represents an im-
portant milestone in the development of new antitumor drugs. Considering the DNA as a
target, several ruthenium compounds have been developed and their linking properties
have been tested. The two properties attributed to ruthenium compounds - activation by
reduction and selective transportation via transferrin system - might explain their antitu-
mor characteristics. In the initial stages of pharmaceutical discoveries, when only mini-
mum information is available on the properties of a new molecule, simple predictive tria-
ges are adequate. In the present study, we investigated the genotoxic effects of different
concentrations of cis-dichlorotetraammineruthenium(III) chloride in human lymphocytes
culture in vitro using the mitotic index (MI), the chromosomal aberrations (CAs), and the
comet assay. Human lymphocyte cultures were treated with this ruthenium compound at
the concentrations of 1, 10, 100, and 1000 ug.mL*; doxorubicin chloridate was employed
as positive control and complete medium as negative control. At the concentrations of
1, 10, 100, and 1000 pg.mL* the MI were 5.9%, 4.6%, 3.9%, and 0%, respectively. We
found chromosomal aberrations considered spontaneous (1-2%) at the concentrations of
1, 10, and 100 pg.mL?, presenting statistically different results when compared with the
positive control. For the comet assay, the experiments were carried out in duplicate and
100 nuclei were analyzed (50 nuclei for each duplicate). The comets were classified into
classes using the software CometScore 15. The result of the present study demonstrated
that cis-dichlorotetraammineruthenium(III) has no genotoxic potential in vitro.

Key worbs: Chromosomal aberrations, cancer, cis-dichlorotetraammineruthenium (III) chlo-
ride, comet assay, mitotic index.



