P S

Resumo ' 7

Vérios estudos, in vitro e in vivo, tém demonstrado que as células neoplasicas sdo
muito susceptiveis ao calor. A rede vascular que envolve as neoplasias solidas apresenta
grande vulnerabilidade quando aquecida a temperaturas elevadas, ao contrario do que
acontece com os capilares dos tecidos normais. Da destruicdo da rede vascular neopldsica
resulta a faléncia do tecido tumoral por acidificacdo, falta de nutrientes e isquémia.

A hipertermia localizada é eficaz no tratamento de neoplasias sdlidas, porque para
além de provocar a morte das células neoplésicas, pelo efeito directo do calor, também induz
uma resposta imunoldgica em todo o organismo.

A utilizacdo de temperaturas elevadas (superiores a 44°C) pressupde uma forma de
aquecimento localizado e controlado, que ndo cologue em perigo as células normais. As
técnicas de aquecimento actualmente usadas apresentam sérias limitagdes, visto que
originam o aquecimento de volumes consideraveis do corpo, obrigando a que as aplicagdes
clinicas ndo ultrapassem os 43°C.

Cavalheiro et al. (Cavalhelro, 1996), desenvolveram um material ceramico de vidro
suficientemente fluido para permitir a sua injeccdo na vizinhanga das neoplasias sélidas, e que
funciona como veiculo e suporte de particulas ferrimagnéticas, permitindo o aquecimento
localizado do tecido neoplasico. Isto é possivel através da aplicagdo de um campo magnético
externo de alta frequéncia, o qual promoverd o aquecimento das particulas magnéticas,
permitindo a repetigdo do tratamento sempre que necessario e sem 0s inconvenientes
atribuidos a outros métodos de aquecimento.

A avaliagdo in vivo da compatibilidade do ceramico ferrimagnético, implantado em
tecidos animais, foi o objectivo deste trabalho.

Apbs a implantagdo do cerdmico, durante dez dias, no musculo do modelo
experimental, os animais foram sacrificados e varios 6rgéos foram colhidos para estudo
histoldgico por microscopia 6ptica, e para doseamento dos teores em silicio e ferro (principais
componentes do cerdmico) nos tecidos por espectrofotometria de absorgao atémica com
atomizacdo electrotérmica (EAA/AE). Foram também colhidas amostras de sangue para um
estudo da coagulagdo: vérios factores da coagulagdo foram doseados no plasma por métodos
coagulativos e imunoenzimaticos.

A morfologia e a andlise semi-quantitativa do implante foram estudadas por SEM e
EDS.

Em animais inoculados com células viaveis de melanoma BjgFg e implantados com o
cerdmico, ap6s tratamento com hipertermia, foi avaliada a evolugdo do volume dos tumores e
feito o estudo histoldgico de varios tecidos. '

Os resultados mostram que, nas condigdes dos ensaios, 0 objectivo principal do estudo
foi alcancado uma vez que, no modelo experimental, o ceramico ferrimagnético néo
desencadeou uma resposta inflamatéria dos tecidos normais (demonstrado pelo estudo
histolégico e da coagulagdo) nem cedeu elementos da sua composigdo (demonstrado pelo
doseamento de Si e Fe), e tornou possivel o aquecimento localizado da neoplasia por
ablicagéo de um campo magnético externo, com consequente diminuicdo do ritmo de
crescimento dos tumores e destruigdo do tecido neoplasico.

Estudo in vivo de um ceramico ferrimagnético com potencial em oncoterapia
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Tumor cells are very susceptible to heat as it was intensively verified both in vitro and
in vivo studies. When submitted to hyperthermia, the vascular network involving solid tumors
presents differential response and is much more vulnerable than normal capillaries. From the
several studies it was demonstrated that the destruction of the neoplasic vascular network
elicits the death of the tumor by acidification, lack of nutrients and ischemia.

Local hyperthermia is effective for the treatment of solid tumors, causing both killing of
tumor cells by heat and the inductién of an immune response in the whole body.

The high temperatures (understood to be higher than 440C) used in thermotherapy
presuppose a controlled and localized heating. The most common techniques used up to now
present serious limitations because they give rise to the heating of great volumes of the body,
disabling clinic aplications over 43°C.

Cavalheiro et al.(Cavalheiro, 1996), déveloped a glass ceramic that could be injected in
the vicinity of the solid tumors, and stay there, which works as a vehicle and support of
ferrimagnetic particles enabling the localized heating of the tumor. This is possible by applyihg
a high frequency external magnetic field which will heat the ferrimagnetic particles, allowing
this treatment to be repeated without some inconvenients attributed to other methods.

The in vivo assessment of the compatibility of the ferrimagnetic ceramic implant with
tissue was the objective of this study.

After implantation of ferrimagnetic ceramic in the muscle of the experimental model,
during ten days, the animals were sacrified and several organs and tissues were collected to
histological analysis by light microscopy, and for quantification the levels of silicon and iron
(the main elements of the ceramic) in tissues by electrothermic atomization atomic absorption
spectrometry (AAS/EA). Blood samples were also collected to a coagulation study: several
blood coagulation factors were quantified in plasma by clloting methods or by an enzyme-
linked immunoassay.

The morphology and the elemental analysis of the implanted material were studied by
SEM and EDS.-

In animals inoculated with murine By gFg melanoma viable cells and implanted with the
ceramic, after hyperthermia treatment, the tumors volume were measured and several tissues
were collected to histological analysis. .

The results shows that, in the conditions of the assays, the principal objective of this )
study was attained by demonstrating that, in the experimental model used, the ferrimagnetig
ceramic did not elicit a significant inflammatory response to the normal tissue.(as was
demonstrated by histology and coagulation study) neither released elements (as was
demonstrated by quantification of Si and Fe, in several organs), and enabled the localized
heating of the tumor by applying an external magnetic field, with a consequent slower rate of
tumor growth and a destruction of the neoplasic tissue.
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