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Utilizacdo de medicamento homeopatico em infec¢Oes parasitarias: Modelo

Trypanosoma cruzi.

RESUMO

O benznidazol é o unico medicamento disponivel para o tratamento etiologico da doenca de
Chagas no Brasil. A eficacia deste medicamento na fase cronica da doenga é limitada, e
efeitos adversos importantes podem comprometer a adesdo do paciente ao tratamento. O
encontro de novos compostos com acdo sobre a infeccdo ou que otimizem a acdo de
medicamentos ja existentes pode oferecer beneficio aos pacientes. A homeopatia vem sendo
amplamente utilizada em todo o mundo, e neste sentido, pode se tornar uma alternativa para o
tratamento de casos onde a acdo do benznidazol é limitada e/ou seus efeitos adversos
interferem na continuidade do tratamento. Este estudo é composto de trés artigos nos quais
abordamos os resultados de experimentos com medicamentos homeopaticos no tratamento da
infeccdo pelo Trypanosoma cruzi. No primeiro artigo foi realizada uma revisao com discussao
critica sobre os aspectos da homeopatia em doencas parasitarias e infecciosas. Os principais
aspectos dos efeitos, o esquema de tratamento e/ou dinamizagOes utilizadas em diferentes
publicacées sdao discutidos. Os bioterapicos constituem a medicacdo ultradiluida mais
utilizada contra parasitoses. Assim, no segundo artigo, foi testado o bioterapico T. cruzi 17DH
em diferentes esquemas de tratamento em camundongos suicos, infectados pelo parasito. Os
resultados mostraram que a administracdo constante do medicamento resultou em beneficios,
com reducdo de parasitemia, periodo pré-patente e maior sobrevida. Em um terceiro artigo,
foi testado o efeito do benznidazol ultradiluido em diferentes esquemas de tratamento,
associado ou ndo ao benznidazol em dose ponderal, em camundongos suicos infectados pelo
parasito. Foi observada diminuicdo dos efeitos adversos do benznidazol em dose ponderal,
com melhora clinica nos animais tratados com o medicamento ultradiluido, administrado
quatro dias apos ou concomitantemente ao inicio do tratamento com o medicamento em dose
ponderal. Em conjunto os trés artigos mostram que a utilizacdo de medicamentos
homeopaticos em parasitoses no geral e na infeccdo pelo T. cruzi em particular deve ser
melhor explorada.

Palavras-chave: medicamento homeopatico, infeccdo pelo Trypanosoma cruzi, tratamento.



Use of homeopathic medicine in parasitic infections: Model Trypanosoma cruzi.

ABSTRACT

The benznidazole is the only drug available for the etiological treatment of Chagas disease in
Brazil. The efficacy of this medication in the chronic phase of the disease is limited, and
important adverse effects can compromise the patient’s compliance to the treatment. The
finding of new compounds that either act on the infection or optimize the action of existing
medications can offer benefits to patients. Homeopathy has been extensively used worldwide
and, in this sense, it may be an alternative treatment since the action of benznidazole is
limited and/or its adverse effects interfere in the continuity of the treatment. This study
consists of three articles in which we show the results of experiments with homeopathic
medications in the treatment of Chagas disease. In the first article we develop a bibliographic
review with a critical discussion about some aspects of homeopathy in infectious and parasitic
diseases. The main aspects related to the effects, the treatment scheme and/or the
dynamization used in the experiments are discussed in various articles. The biotherapics are
the most widely used highly diluted medication against parasitoses. The issue tackled in the
second article was a trial with the biotherapic T. cruzi 17DH in different treatment schemes in
Swiss mice infected with the parasite. The results show that the constant administration of the
medication brought better benefits, with a reduction of parasitaemia and the prepatent period
as well as longer survival periods. In the third article we test the effect of benznidazole highly
diluted in different treatment schemes, associated or not with benznidazole in a ponderal dose,
in Swiss mice infected with the parasite. Results show a reduction of the adverse effects of
benznidazole in a ponderal dose, as well as a clinical improvement of the animals treated with
the associations of the medication in a ponderal dose and highly diluted. Therefore, three
papers altogether show that the use of homeopathic medicines in parasitic infections in
general and, particularly, in the infection with T. cruzi should be further explored.

Keywords: homeopathic medicine, Trypanosoma cruzi infection, treatment.
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1.1.1. Epidemiologia atual

A doenca de Chagas, também conhecida como tripanossomiase americana é uma enfermidade
atual, global e negligenciada'. Foi descrita pela primeira vez, em 1909, por Carlos Chagas,
médico e pesquisador do Instituto Oswaldo Cruz?, e até os dias atuais é considerada como um
sério problema de saide ptblica.

A Organizacao Mundial da Satide estima que oito milhdes de pessoas encontram-se infectadas
em todo o mundo, com aproximadamente 11.000 casos de ébito por ano”. A doenca é
endémica na América Latina, em paises como Argentina, Belize, Bolivia, Brasil, Chile,
Colombia, Costa Rica, Equador, El Salvador, Guiana Francesa, Guatemala, Guiana,
Honduras, México, Nicardgua, Panama, Paraguai, Peru, Suriname, Uruguai e Venezuela®.
Estima-se também que a mortalidade nestas areas endémicas é maior para a doenca de Chagas
do que para doengas como maldria, esquistossomose, filariose e leishmaniose®.

Os processos de urbanizagdo na América Latina e os movimentos migratérios tém aumentado
o numero de casos da doenca em areas ndao endémicas, incluindo paises do Continente
Americano (Canada e Estados Unidos), Europa (Alemanha, Austria, Bélgica, Croacia,
Dinamarca, Espanha, Franca, Holanda, Itdlia, Noruega, Portugal, Reino Unido, Romeénia,
Suica, Suécia), assim como regides a oeste do pacifico (Australia e Japdo). Nestes locais, na
auséncia do vetor, a infeccdo se propaga verticalmente, por transfusdo sanguinea ou
transplante de 6rgaos”.

O aumento na transmissdao da doenca nestas regides envolve novos desafios além dos
relacionados a satde tais como: epidemiol6gicos, econdmicos, sociais e politicos, tornando a
doenca de Chagas mais do que uma simples zoonose, um problema de satide global®.

No Brasil, a situacdo epidemiologica da doenca de Chagas foi alterada como resultado das
acdes de controle e em fungdo de mudangas ambientais, econdmicas e sociais®. Dados do
Ministério da Satde mostram que, entre 2000 e 2010, foram notificados 1086 casos de doenca
de Chagas aguda, sendo a maior parte dos casos registrados na regido norte do pais, nos
estados do Pard e do Amazonas®.

A transmissao vetorial pelo Triatoma infestans foi interrompida e formalmente certificada no
Brasil em 2006, pela Organizacdao Pan-Americana da Saude. A certificacao representa a
eliminagdo da transmissdo do parasito, especificamente pelo T. infestans, e ndo a interrupgao
definitiva da transmissdo, alertando para necessidade de acdes de manutencdo do controle de
vigilancia’.

De acordo com o Consenso Brasileiro em Doencga de Chagas', & medida que foram sendo

controladas as formas de transmissdo, até pouco tempo consideradas corriqueiras, como a
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vetorial e a transfusional, emergiram ou, se tornaram mais aparentes, mecanismos de
transmissdao onde a participacdo do homem poderia ser considerada acidental. Deste modo
observamos hoje, que alguns mecanismos de transmissdao passaram a ter importancia, como a
transmissao vetorial extradomiciliar. Ainda, atividades laborais ext

rativistas, e o consumo de alimentos in natura, contaminados pelo protozoario, tem se tornado
importante via de transmissdo, com numero crescente de casos de doenca de Chagas aguda,
sendo conhecidos, principalmente na regido Amazonica. Em especial, a transmissdo por via
oral, é hoje a forma de transmissdao mais importante e prevalente no pais. A transmissao
congénita, ainda que possivel, ocorre em niveis muito baixos, com alguns casos identificados
no estado do Rio Grande do Sul®®.

De acordo com estes dados, a doenca de Chagas na regido Amazonica, vem sendo
reconhecida como uma importante antropozoonose emergente. Somente nos anos de 2005 a
2010, dos 703 casos agudos da doenca notificados no pais, 93,0% ocorreram nos estados que
compdem a Amazonia Legal®. Nesta regido, a epidemiologia da doenca envolve uma série de
determinantes bioldgicos e sociais. Fatores biologicos ligados a grande diversidade dos
reservatorios silvestres de T. cruzi, resultam em intenso ciclo de transmissdo silvestre. Fatores
socio-econdmicos que envolvem atividades laborais regionais como o extrativismo de fibras
de piacava e consumo de alimentos in natura, contaminados durante seu processamento,
resulta em transmissdo oral com altas cargas parasitarias, que levam a doenga aguda grave®.

A mais de 100 anos de sua descoberta, a doenca de Chagas apresentou avangos em termos de
conceitos e aplicagdes, mas o tratamento e a transformacdo social ndao se tornaram pratica.
Hoje, deve ser considerado, além dos pacientes agudos, o grande contingente de casos de
infeccdo chagésica crénica que ao longo de muitos anos foi sendo acumulado. Diante desta
situacdo epidemiologica, grandes desafios devem ser enfrentados nos procedimentos de
vigilancia, controle, diagnostico e tratamento da doenga de Chagas®.

1.1.2. Formas clinicas.

A doenca de Chagas apresenta duas fases distintas: a fase aguda e a fase cronica. A fase aguda
corresponde a fase inicial da doenca, de curta duracdo, com alto parasitismo tecidual e
parasitemia patente'’.

Na maioria dos pacientes, a fase aguda é assintomatica ou oligossintomatica. Entre os
sintomas mais frequentes apresentados pelos pacientes nesta fase da infeccdo podemos citar
febre, sonoléncia, mialgia, diarreia, adenomegalia, hepatoesplenomegalia, conjuntivite
unilateral (sinal de Romafia), edema e taquicardia''?. Em alguns casos, pode ocorrer o 6bito

do paciente devido a complicacoes diretas da infeccdo pelo parasito, resultando em
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miocardite, meningoencefalite ou ainda, em complicacdes secundarias tais como
broncopneumonia®,

Ap6s o estabelecimento da resposta imune especifica contra antigenos do parasito, o
parasitismo tende a diminuir e a falta de sinais e sintomas clinicos pode tornar a infeccdo
despercebida na maioria dos pacientes. Este fato explica porque na maioria dos casos agudos
o prognostico da doencga é benigno, com remissao completa de sinais e sintomas num periodo
de 60 a 90 dias, com ou sem interven¢do medicamentosa''?,

Apos o término da fase aguda, o paciente passa a fase cronica da infeccdo. Nesta fase cerca de
dois tercos dos pacientes apresentam a forma indeterminada da doenca, assintomatica e sem
alteracoes do eletrocardiograma ou radiografia do térax, podendo permanecer assim por toda
a vida'*",

O outro terco dos individuos infectados, na fase cronica da doenca, desenvolve complicacGes
cardiacas, digestivas ou mistas. Estas manifestacdes podem ocorrer anos ou décadas apds a
infecgdo inicial, num estagio da doenga onde o parasitismo tecidual e sanguineo é escasso'.

O envolvimento cardiaco é a manifestacdo mais séria e frequente da doenca de Chagas
cronica, e sua apresentacao clinica varia de acordo com a duracdo da doencga e a extensao das
lesGes cardiacas. A cardiopatia chagdasica cronica é um processo inflamatorio caracterizado
por uma miocardite focal, multifocal ou difusa, com prejuizo da funcdo contratil do
miocardio. O paciente pode apresentar insuficiéncia cardiaca, arritmias e tromboembolismo
decorrentes desta patogenia. Aproximadamente 20 a 30% dos pacientes na fase cronica
desenvolvem a forma cardiaca, que pode levar a insuficiéncia cardiaca ou morte stibita em até
70% dos casos de pacientes com cardiomiopatia chagasica'®".

Do total de pacientes cronicos sintomaticos, cerca de 8 a 10% desenvolvem manifestacées
digestivas caracterizadas por alteragdes anatomopatoldgicas do esdfago e colon, muitas vezes
associadas as manifestacoes cardiacas. Nestes casos, desordens na motilidade do trato
digestério podem alterar as funcdes de secrecdo e absorcdo, diminuindo o transito e
dificultando o esvaziamento do 6rgdo afetado'®"’.

A evolugdo da infeccdo pelo T. cruzi ndo esta completamente compreendida, mas sabe-se que
a presenca do parasito é necessaria para o desenvolvimento do processo inflamatério sendo
que fatores relacionados ao parasito e ao hospedeiro exercem papel importante no curso da
infecgdo™.

A doenca de Chagas pode ser uma enfermidade incapacitante e debilitante, com grande

impacto econdmico e cultural na sociedade. Esta situacdo, aliada a incidéncia de transmissao

oral por alimentos e transmissdo transfusional em paises ndo endémicos tém sido muito
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discutidos. Embora seja considerada uma doenca negligenciada, o estudo de novos compostos
com acdo sobre o T. cruzi ainda é um dos principais objetivos das pesquisas atuais®®?'. Neste
sentido, uma das prioridades da pesquisa é o desenvolvimento de novas alternativas de
tratamento.

1.1.3. Tratamento etiologico.

O tratamento dos casos cronicos e 0 aumento no nimero de casos agudos em algumas regioes
ainda é um problema a ser considerado, embora o avanco do controle vetorial, nos paises do
Cone Sul, tenha diminuido a incidéncia da doenca de Chagas.

A elaboracao de um protocolo terapéutico para esta doenca data da década de 60, quando
pesquisadores mostraram que o tratamento prolongado utilizando nitrofuranos apresentava
efetividade na fase aguda da infeccdo experimental pelo T. cruzi®. ApGs varios ensaios
clinicos, dois compostos foram propostos para a terapia da doenca de Chagas: o nifurtimox e
o benznidazol (BZ) #***. Ap6s varias décadas, o tratamento etiolégico da doenga de Chagas
ainda conta apenas com estes medicamentos, de efeito parasiticida, para o tratamento de
pacientes, e no Brasil, atualmente, apenas o BZ esta disponivel'.

A eficacia do tratamento com BZ esta aliada a resposta imunoldgica do paciente, podendo
exercer seu efeito antiparasitario de forma mais ou menos efetiva. A acdo do medicamento
depende também de fatores que incluem o periodo de infeccdo, a dose aplicada, a idade e a
origem geografica do paciente, além da suscetibilidade da cepa do parasito envolvido na
infecgdo ***%,

Na fase aguda da doenca a eficacia deste composto pode ser observada na maioria dos
pacientes, mas seu efeito na fase cronica é limitado. O Consenso Brasileiro em doenca de
Chagas recomenda a utilizacdo do BZ nas fases aguda e crénica recente e na prevencao da
infeccdo congeénita pelo T. cruzi.

Na fase cronica, existem indicacdes clinicas para a sua utilizacdo em pacientes cardiacos.
Evidéncias clinicas mostram que o tratamento etiologico pode ser benéfico, evitando,
interrompendo ou revertendo a patologia nestes pacientes na forma indeterminada e cardiaca
da infecgdo cronica®***"*, Porém, estes achados sdo contraditorios e outros estudos mostram
que pacientes chagasicos cronicos tratados com BZ apresentam parasitemia persistente e
alteracOes progressivas de eletrocardiograma assim como observado nos pacientes que nao
recebem tratamento algum®,

A acdo do BZ é dose dependente, sendo necessarios esquemas de tratamento prolongados
para a observacao de seu efeito parasiticida. Durante o periodo de tratamento, o paciente pode

apresentar reagOes adversas medicamentosas (RAM) importantes. Viotti*® mostrou que estas
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reacoes podem ser observadas em até 50% dos pacientes tratados com BZ, com
aproximadamente 18% dos casos culminando em descontinuidade do tratamento, devido ao
desconforto observado. As RAM mais frequentemente observadas sao a dermatite (20-25%
dos pacientes tratados) e as alteracoes digestivas (5% dos pacientes tratados), que incluem
anorexia e perda de peso 25337283,

Alternativas de tratamento que valorizem o efeito antiparasitario do BZ e reduzam seus
efeitos indesejados podem constituir uma esperanca no manejo de pacientes com infeccao
pelo T. cruzi.

Atualmente, o aumento do conhecimento sobre a biologia e a genética do parasito tem
permitido o desenvolvimento de novas abordagens de quimioterapia especifica para a
infecgdo pelo T. cruzi ***. Neste sentido, novas propostas terapéuticas tém sido abordadas na
literatura, como a utilizacdo de vacinas®, imunoterapia utilizando vacinas de DNA**** ou
ainda tratamento utilizando células tronco®.

Novos quimioterapicos, obtidos de produtos naturais, medicamentos ativos contra outras
doencas e compostos quimicos originados de sintese tém apresentado bons resultados em
estudos preliminares, sendo promissores para o tratamento de pacientes chagasicos. Na busca
destes novos agentes quimioterdpicos para o tratamento da doenca de Chagas, destacam-se
alguns antifingicos que atuam na inibicdo de enzimas envolvidas na biossintese do
ergosterol**>4¢ |

1.1.4. Infeccdo experimental murina com a cepa Y de T. cruzi.

A cepa Y de T. cruzi foi isolada por Silva & Nussenzweig® de humano. Esta cepa apresenta
alta viruléncia e patogenicidade para camundongos e resisténcia parcial a quimioterapicos®. O
curso da infeccdo por esta cepa, em animais de laboratorio, inclui pico de parasitemia alto e
precoce, ocorrendo entre o 7° e 8° dia de infeccdo. A mortalidade dos animais infectados é
alta e pode ocorrer entre a 2% e 3* semana de infec¢do para a maioria dos animais. O parasito
pode ser mantido em laboratério por sucessivas passagens, em animais, na fase aguda da
infeccdo, sem mostrar alteracoes de seus parametros, que se mantém estaveis, mesmo apos
longos periodos de manutencdo em camundongos ou cultura acelular, como sugerido por
varios autores*®*.

Estes aspectos a tornaram uma cepa de referéncia, sendo provavelmente uma das mais citadas
e estudadas na literatura™.

Da mesma forma, o modelo murino é amplamente utilizado pela sua suscetibilidade a

infeccdo e facil manutencdo em laboratorio. Este modelo conta com um niimero importante de

dados acumulados na literatura que podem contribuir sobremaneira para a pesquisa de
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protocolos de tratamento que propdem melhorar a abordagem e manejo terapéutico da
infeccdo pelo T. cruzi °'.

A utilizacdo de camundongos suicos ndo isogénicos permite o estudo de uma grande
variedade de parametros que refletem sinais e sintomas que sdao observados também na
infec¢do humana®. Alguns parametros clinicos, ja estabelecidos em protocolos de pesquisa®,
permitem diferenciar camundongos infectados ou nao pelo T. cruzi, além de auxiliar na
avaliacdo de interven¢cOes medicamentosas.

1.1.5 Utilizacdo de medicamento homeopatico como perspectiva para o tratamento da
infeccdo pelo T. cruzi.

Medicamentos homeopaticos, ultradiluidos, ultra moleculares ou sistemas dinamizados, sao
sinonimos de compostos manipulados segundo a Farmacopéia homeopatica por meio de
“dinamizag¢des” que sdo dilui¢des e agitagdes sucessivas e ritmadas chamadas sucussoes™ > .
A utilizacdo de medicamentos homeopaticos cresce a medida que os medicamentos
tradicionais ndo alcancam os efeitos desejados ou produzem efeitos colaterais que
comprometem a adesdo ao tratamento. Ha mais de 200 anos, em todo o mundo, utiliza-se o
medicamento homeopatico. Atualmente, a Organizacdo Mundial de Saude (OMS), vem
estimulando o uso da Medicina Tradicional/Complementar/Alternativa nos sistemas de saide
de forma integrada com os tratamentos classicos. No Brasil, o Ministério da Satide aprovou a
“Politica Nacional de Préticas Integrativas e Complementares (PNPIC) no Sistema Unico de
Satde (SUS)”, com o intuito de incentivar e apoiar projetos de assisténcia, ensino e pesquisas
com medicamentos ultradiluidos nas diversas esferas do SUS, juntamente com outras praticas
ndo convencionais™.

Vérios trabalhos experimentais demonstram a existéncia de efeitos biol6gicos do
medicamento homeopético, entretanto, tais resultados ndo minimizam o entrave a sua
aceitacdo cientifica, que é a incompatibilidade com as bases filosoficas da ciéncia
tradicional™.

Pesquisas que envolvam a utilizacio de medicamentos homeopaticos, em modelos

experimentais ja estabelecidos podem esclarecer muitas duvidas sobre estes medicamentos,

além de consistir em esperanga de tratamento para a infecgdo pelo T. cruzi.

JUSTIFICATIVA
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A doenca de Chagas ainda representa um importante problema de Satide Publica no Brasil,
sendo funcdo dos pesquisadores a busca de alternativas de tratamento que visem a cura ou a
melhora no prognostico dos pacientes.

O tratamento convencional para a doenca de Chagas, utilizando benznidazol apresenta
eficicia limitada na fase cronica da doenca além de apresentar efeitos adversos que podem
levar a interrupgao do tratamento.

A literatura conta com varios estudos que mostram a utilizacdo de medicamentos
homeopaticos em infec¢des parasitarias, inclusive na infecgao pelo T. cruzi.

Encontrar um medicamento que promova a melhora clinica na infeccdo pelo T. cruzi ou que
reduza os efeitos indesejados observados na terapéutica atual pode constituir uma opcao de
tratamento para esta infeccao.

A utilizacdo do medicamento homeopatico associado ou ndo aos modelos terapéuticos ja
existentes pode ser uma opcdo para a melhoria de intervengdo neste modelo ou em qualquer
outro agravo.

Diante deste quadro surgem perguntas: O que a literatura apresenta sobre a utilizacao de
medicamentos ultradiluidos em infeccOes parasitarias? Existe um medicamento ultradiluido
que possa ser efetivo na infeccdo pelo T. cruzi? A utilizagdo de uma associagdo de
medicamento homeopatico e alopatico (benznidazol) pode ser uma boa op¢ao na tentativa de
diminuir os efeitos indesejados do benznidazol? O esquema de tratamento utilizado interfere
na resposta do animal infectado ao tratamento com o medicamento homeopatico?

Estas e outras questdes ainda geram intmeras duvidas e discussdes e, embora muitos
trabalhos mostrem resultados promissores com medicamentos homeopaticos, a utilizacao de
experimentos cientificos realizados com rigor metodologico pode contribuir para este

conhecimento.

OBJETIVOS
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1. Realizar um levantamento bibliografico abordando a utilizacdo do medicamento
homeopatico no tratamento de infec¢des parasitarias.

2. Avaliar diferentes esquemas de tratamento utilizando medicamento homeopdatico em
animais infectados pelo T. cruzi.

3. Avaliar a acao do medicamento homeopatico de T. cruzi 17DH na infeccdo experimental
murina pelo T. cruzi.

4. Avaliar a acdo do medicamento homeopatico de benznidazol na diminuicdo dos efeitos
adversos do medicamento benznidazol em dose ponderal em camundongos infectados pelo T.

cruzi.
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HOMEOPATHY IN PARASITIC DISEASES

The use of homeopathic medicines has increased, because traditional medicines sometimes do
not produce the desired effects, and also because the side effects might compromise the
patient’s adherence to the treatment. Several reports have shown the benefits of highly diluted
medicine in the treatment of infectious diseases. Aims: In this context, this review attempts a
critical discussion about aspects of homeopathy and the current status of veterinary
experimentation, and the use of highly diluted drugs in infectious and parasitic infections. The
main aspects of the effects, treatment regimens and / or dynamizations used in the different
models are discussed. Methodology: A review of articles published since 2000 in journals
indexed in the PubMed and Scielo databases was performed. The keywords used for the
search were parasitosis /homeopathy and parasitosis / ultra-diluted, in English and Portuguese.
Specialized journals such as Homeopathy, International Journal of High Dilution Research,
and Brazilian Homeopathic Journal were also used. The contents of each issue of these
journals were examined for articles that addressed the subject "Use of highly diluted
medication in parasitic infections." Results: Several experimental studies have recently
demonstrated the biological effect of highly diluted medications on parasitic infections, with
reduction in the number of parasites and better clinical condition in the treated animals.
Several articles have problems with methodological descriptions which commits the
reproducibility of the experiment. Conclusions: Although in recent years, research on
homeopathy has clearly developed, both in the implementation of more consistent
methodologies and in the description of the data and published methods, improvement are still
required in these matters. The acknowledgment of homeopathy depends on the credibility of
the groups researching this topic. Precise and detailed descriptions will contribute to advances
in the use of homeopathy, so that the wider community can benefit, in practice, from these
findings.

Keywords: homeopathy, parasitic infections, CAM (Complementary and Alternative
Medicine).

1. BACKGROUND

Homeopathic medicines, ultra-diluted or ultra-molecular compounds, or “dynamized” systems
are synonyms of compounds that are manipulated in accordance with the theory of
homeopathic pharmacopeia through "dynamizations", which are successive and rhythmic

dilutions and agitations (“succussions™).
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A connection between homeopathic medicines and parasitology has existed since the
eighteenth century, when Christian Friedrich Samuel Hahnemann (1755-1843), considered the
“father of homeopathy”, self-administered quina, a substance used at the time for the
treatment of malaria. In this experiment, Hahnemann observed that the symptoms produced
by this substance were similar to those produced by malaria. From these observations,
Hahnemann established the laws that define homeopathy, whose principles differ from those
of conventional medicine: similarity (similia similibus curentur), which means that diseases
can be treated with substances that produce symptoms that are similar to those caused by the
disease itself, using infinitesimally diluted doses, respecting the patient’s individuality and
treating him in a systemic way'.

This integrated concept refers to the organic homeostasis, which is altered in parasitosis,
reflecting an imbalance in the parasite-host relationship, which must be balanced to benefit
the host.

The use of homeopathic medicines has increased because either conventional medicines do
not have the desired effects, or because their side effects compromise the patient’s adherence
to the treatment.

For infectious agents in general, many reports can be found in the literature. According to
some authors®®, the clinical use follows the same pattern, including worldwide and national
policies to increase their use”®.

In farming and cattle-ranching, the advances have been greater and the utilization of
homeopathy is established, with the definition of national policies®, which include the use of
homeopathic medicines as input in the production of organic systems™.

With regard to basic research in parasitology, several experimental models using the
development of infections/infestations by parasites have been established. These models are
excellent tools to evaluate the efficacy and mechanisms of action of new substances, either
used in organic levels or highly diluted.

In this context, the aim of this review is attempt a critical discussion about aspects of
homeopathy and the current status of veterinary experimentation, and the use of highly
diluted drugs in infectious and parasitic infections. The main aspects of the effects, treatment
regimens and / or dynamizations used in the different models are discussed.

2. METHODOLOGY

A review of articles published since 2000 in journals indexed in the PubMed and Scielo
databases was performed. Were also searched published works in Annals of Congress. The

keywords used for the search were parasitosis /homeopathy and parasitosis / ultra-diluted, in
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English and Portuguese language. Specialized journals such as Homeopathy, International
Journal of High Dilution Research, and Brazilian Homeopathic Journal were also used. The
contents of each issue of these journals were examined for articles that addressed the subject
"Use of highly diluted medication in parasitic infections."

The works were divided in tables according to subject: the works in which homeopathic
medication were used to treat arthropod infestations; the works in which homeopathic
medication were used to treat helminthiasis and the works in which homeopathic medication
were used to treat protozoosis. Was further performed a critical discussion about the works
searched.

3. RESULTS AND DISCUSSION

Homeopathic Medication

Conceptually, the literature deals with a variety of medications, including "constitutional
medication", "isotherapics”, "nosodes", "sarcodes", "organotherapics", prepared according to
the Homeopathic Pharmacopoeia', which may contain, or not, a mass concentration of the
solute, often exceeding Avogadro's number.

According to the Pharmacopoeia, "homeopathic medicine is any form of pharmaceutical
dispensation administered in accordance with the principle of similarity and / or identity, with
curative and / or preventive purposes. The homeopathic medicine is obtained by the technique
of dynamization and for internal or external use."

The medications that follow the principle of similarity and reproduce all the physical and
mental characteristics of the individual are called “constitutional.” The constitutional
medication of each patient is usually administered in high potency and as a single dose'*

The so-called homeopathic medications include the biotherapics, which are prepared from
organic products, chemically undefined, such as secretions, excretions, tissues, organs,
products of microbial origin and allergens. These preparations may be of pathological origin
(nosodes) or non-pathological (sarcodes)''. Nosodes and sarcodes are defined as medications
produced and administered to any patient; while the isotherapic medications, which follow the
same principles, are produced from the patient’s own biological material'.

Organotherapic medications are also included among the sarcodes, acting on the sick organ
through its counterpart, the same healthy organ, diluted and dynamized, reestablishing the
balance and correcting the altered functioning.

The use of homeopathic medicines with higher dilutions has its origin in the eighteenth

century, when, during his experiments, Hahnemann progressively decreased the concentration
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of the active principle in order to minimize the side effects that the substances caused when
used according to the therapeutic principle of similitude.

In 1796, Hahnemann reported that human illness occurs in a global and dynamic way, and
that the Simillimum medication would stimulate the body to react against its own disorders.
The effects of different homeopathic substances on the immune system are now well
known'>?,

Homeopathic medications are dispensed on different scales, which correspond to the
proportion between the active ingredient (active principle) and the inert ingredient (solvent),
diluted, according to different preparation techniques. On the "centesimal" scale, used by
Hahnemann, dilutions are made in the proportion 1:100, i.e., one part of the active ingredient
to 99 parts of the inert ingredient, to which 100 succussions are applied. The products
resulting from this technique are called dynamizations, which have a number of dilutions that
determine the nomenclature of the Hahnemann centesimal scale (1CH, 2CH, 3CH, etc.)"".

On the "decimal" scale created by Hering (1800-1880), the dilutions are made at 1:10, i.e.,
one part of the active ingredient to 9 parts of the inert ingredient, to which 100 succussions
are also applied. The products of this scale, called “decimal Hering,” are dilutions of different
dynamizations, depending on how many times the dilution is repeated (1DH, 2DH, 3DH,
etc.)™.

In the "fifty-milesimal" method, also described by Hahnemann, the dilutions are made in the
proportion of 1:50,000, according to its own method, which differs from the methods used for
the decimal or centesimal scales''.

In order to analyze these dilutions, we must remember that one mole of any substance
contains Avogadro’s number, 6.02254 x10* molecules, and dilutions beyond 1:10* have only
a remote chance of containing a single molecule of the original compound. On the centesimal
and decimal scales, it is still possible to find molecules of the active ingredient or solute in the
first dynamizations. However, from the 12CH and 24DH dynamizations onwards, which
represent dilutions of 1:10*, those molecules would likely no longer be found. Some studies
have attempted to discuss the mechanisms that might be involved in the action of these drugs
21_24.

Currently, a number of drugs use infinitesimal doses that may or may not exceed the
Avogadro constant in their dilutions. Although dilutions above 1:10** likely do not contain
molecules of the active principle, the current scientific literature provides information about

the action of these drugs, particularly on the immune system and on the host’s defenses '>*°.
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The debate about which dynamization should be used for a certain individual is as old as
homeopathy itself*. Some authors consider that the dose in homeopathy is irrelevant, because
the therapeutic action of homeopathic medication is given qualitatively and dynamically, as
the raw material that originates it is highly diluted”*. From this perspective, for example,
five or ten drops of a certain homeopathic medication do not alter the treatment’s expected
result. The similarity, the choice of dynamization and the definition of the frequency in which
it is administered in order to be effectively curative, according to the peculiarities of each
patient, are important factors to take into consideration. However, Jahr (1987)*, based on
personal observation of clinical results, emphasized the importance of the amount of
homeopathic medicine prescribed for the effectiveness of the treatment. Experimentally, some
studies have shown the importance of the treatment regimen and the medication dynamization
used for the therapeutic efficacy, in certain situations®,

Highly Diluted Medications for the Treatment of Parasitic Diseases

Several experimental studies have recently demonstrated the biological effect of highly
diluted medications on parasitic infections (Tables 1-3). In parallel to these scientific studies,
the practical application of homeopathic products in veterinary medicine, especially in cattle-
raising, has been recently consolidated. Currently, homeopathic products have been applied
worldwide in animal husbandry, because of their benefits in the control of diseases, including
endo and ectoparasitosis, as well as in the improvement of the animals’ productivity in an

environmentally — safe  way>**®,

Similarly, in ~ farming, the use of homeopathic
products improves  productivity,  controlling insects  and plagues without  causing
environmental impacts, contributing to sustainability and environmental protection as a
whole®,

Table 1 lists articles** involving the use of homeopathic medication for the treatment of
arthropod infestations. In the treatment of cattle infestations by Rhipicephalus (Boophilus)
microplus, the use of biotherapic medications has shown interesting results, with a reduction
of the size of the parasites and the interruption of biological cycles, followed by a reduction in

the number of parasites®*

, often exceeding the effects observed in conventional treatment.

Biotherapic treatment of cattle infested with larvae of Dermatobia hominis has also provided
good results, reducing the number of parasites and the size of the lesions, which suggests a
balance in the relationship between the parasite and the host during the period of infestation
¥4 The study showed that neither the dosage of medication, nor the age of the animal
seemed to influence the results, in agreement with authors who have reported that the dosage

seems to be irrelevant®*, although the frequency of administration is an important factor. The
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animals received the medication mixed with food, ad libitum, showing that the constant
stimulation seemed to give good results.

137334 in experimental studies, observed the same results in mice infected with

Aleixo et a
Trypanosoma cruzi in the acute phase, in which groups continually treated with the
biotherapic for a long period responded better than the groups treated for a shorter period or in

a single daily dose, again highlighting the importance of the stimulus frequency.

Table 1: Use of homeopathic medication to treat arthropod infestations

PARASITE MEDICATION* ANIMAL MODEL TREATMENT REGIMENS EFFECT REFERENCE
(POTENCY) (AGE)
Rhipicephalus Factor C&MC* bovine 400g mixed with the mineral salt Inumber of parasites Arenales and
(Boophilus) Biotherapic 12CH (different ages) ad libitum for 24 months. Coelho, 2002
microplus (10"
Dermatobia Isotherapic bovine Mixed with the mineral salt (ad |size of lesions Fonseca and
hominis 12DH (10'12) (age not provided) libitum) for 35 days. Interrupted the life-cycle Goloubeff, 2006
of the parasite.
Rhipicephalus Factor C&MC* bovine 1.6g/animal/ day mixed with the | number of parasites Silva et al., 2008
(Boophilus) Biotherapic (360-420 days old) mineral salt (ad libitum).
microplus 12CH (10
Biotherapic Mixed with the mineral salt (ad Gazim et al.,2010
Rhipicephalus 12CH (10 libitum) for 6 months.
(Boophilus) bovine | number of parasites
microplus (age not provided) |size of the parasites
Biotherapic 30CH Beginning of treatment — 6 months
(10%) after Biotherapic 12cH on alternate
days.
Rhipicephalus Factor C&MC* bovine 5g mixed with the mineral salt ad number of ectoparasites Signoretti et al.,2010
(Boophilus) Biotherapic (age not provided) libitum | number of intestinal
microplus 12CH (10 parasites
| eggs/g of feces
2mL mixed with the mineral salt for Dermatobia hominis Deffune and Oliveira,
Rhipicephalus Biotherapic 12DH six months. | number of parasites 2011
(Boophilus) (10 bovine equivalent or in
microplus (age not provided) comparison to the to the
Biotherapic 12CH Biotherapic 12 CH 2mL/ mixed with  conventional treatment.
Dermatobia (10 the mineral salt/ after the use of
hominis Biotherapic 12DH for 6 months. Boophilus microplus
| number of parasites
More effective than the
conventional treatment.
Rhipicephalus Factor C&MC* bovine 20g/ day / pre infection. | number of parasites Costa Junior and
(Boophilus) Biotherapic (180-240 days old) Furlong, 2011
microplus 12CH (102

Factor C&MC®: Biotherapic complex*: Boophilus microplus, Amblyomma cajennense, Haematobia irritans, Musca domestica,

Bunostomum sp, Haemonchus contortus, Haemonchus placei,

Nematodirus sp, Oesophagostomum sp, Strongyloides sp,

Trichostrongylus axei, Trichostrongylus colubriformis, Trichuris sp, Eimeria sp, Cysticercus cellulosae, Dermatobia hominis, all in 12cH

Table 2 lists articles>****** involving the use of homeopathic medication for the treatment of

4,45-48

helminth infections, which is widely used in cattle-raising The table also lists

experimental studies®*.

In this field, the classical homeopathic medicines are chosen by the "Epidemical Genius”
method, in which we identify a set of symptoms shown by a group of sick animals, in order to
identify the medications that have effects that are most similar to this manifestation. These
cases showed interesting results, where the parasite load remained steady and the symptoms
showed remission, leading to the hypothesis of "return to homeostasis," in which a balance in

the parasite-host relationship is established****,
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In these studies, the constant stimulus, obtained by administering the medication mixed with
food, seemed to be more important than the dose of medication used. The articles (Table 2)
also showed that, for the treatment of helminth infections, the use of biotherapic medications

followed the same pattern.
Table 2: Utilization of homeopathic medications in helminthiasis.

PARASITE MEDICATION* ANIMAL MODEL TREATMENT REGIMENS EFFECT REFERENCE
(POTENCY) (AGE)

Oesophagostomum sp Phosphorus bovine Mixed with the mineral salt (ad | number of
6CH (10" (120-210 days) libitum) for 30 days. parasites Almeida and Pinto,

Clinical improvement 2002

Trichinella spirallis Podophyllum TM murine 60mg/kg/day /animal/ V.O Inumber of larvae
Cina (age not provided) from the 7th day of infection Sukul et al.,2005
30CH (10%) for 120 days.
Santonin
30CH (10%)

Oesophagostomum sp Complex: ovine (540 days) Mixed with the mineral salt, No | eggs/g of feces

Haemonchus contortus Factor VERM 1,6g/day/ animal, ad libitum. Not clinically Rocha et al.,2006

Trichostrongylus sp
Cooperia spp

(formule not presented)

evaluated

Nematodes

Complex:

Sulphur

30DH (10™°)

Ferrum phosphoricum
6DH (10°)

Arsenicum album
6DH (10°)

Mercurus solubilis
6DH (10°%)

ovine(150
days )

10 drops 2 times a day/ diluted
in water administered ad
libitum.

No | eggs/g of feces
| symptoms of
intestinal parasitoses

Cavalcanti et al.,2007

Giardia muris

Allium sativum
Arsenicum album
Carduus marianus
(potency not presented)

murine (28 days)

100 drops/L diluted in water
administered ad libitum for 50
days.

| number of
parasites
| eggs/g of feces

Silva et al.,2007a

Haemonchus contortus Ferrum phosphoricum ovine Administered in alternate days ~ |number of larvae
6DH (10°%) (135 days) for 10 days. Improvement of the Zacharias et al., 2008
biochemical aspects
Improvement of the
Arsenicum album Administered in alternate days immunological
6DH (10°%) for 10 days. aspects
Calcarea carbonica Admionistered after 10 days
12DH (10 from the beginning of the
treatment, for 10 days (2x/day)
Oesophagostomumsp Complex: caprine (365 days) Mixed with the mineral salt, No | eggs/g of feces
Haemonchus contortus Factor VERM 1,6g/day /animal, ad libitum, Not clinically Chagas et al.,2008
Trichostrongylus sp (formule not presented) for 18 months. evaluated
Nematodes Complex: ovine Mixed with the mineral salt No | eggs/g of feces
VERM 100 (180-1080 days) 10g/ animal/ day, administered | symptoms of Andrade et al.,2011

(formule not presented)

ad libitum.

intestinal parasitoses

Studies involving protozoan parasites in widely known experimental models have provided
clues for understanding the way in which homeopathic medication acts, which is responsible
for the observed effects. Table 3 summarizes the results of experiments involving infection by
protozoan parasites. In laboratory experiments, before they were infected, mice were treated
with a Toxoplasma gondii biotherapic, prepared in high potencies. This group showed a
different evolution, with better clinical condition and a few ocular alterations compared with
the control group™. In human beings, cases of ocular toxoplasmosis treated with homeopathic
medications chosen by repertorization of symptoms showed good results, with an
improvement in the visual acuity and in the general condition of the patients®. In mice and
rats naturally infected with coccidia®, the use of a homeopathic complex consisting of Allium

sativum, Carduus marianus and Arsenicum album eliminated the infection in the mice, and
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decreased the number of cysts eliminated by the rats, although the potency used was not
reported.

Studies using an experimental infection of mice by Trypanosoma cruzi showed that highly
diluted medications affected the host’s immune balance. Variables such as frequency of
administration, medication potency, the choice of medication, and its combinations are of
great importance.

The variables studied are many: parasitemia, mortality, survival time, and hematological and
immunological parameters®>***. A detailed study reported an increase in the index of
apoptosis and a decrease in the secretion of TGF- measured in serum collected from the
group treated with biotherapic medication, compared with the control group™.

In models where the experimental conditions are carefully controlled, the conclusions follow
the same pattern as those observed in the treatment of farm animals, where, even without
completely controlled experimental conditions, the clinical result is promising. In both cases,
animals treated in a constant and prolonged way show a better result, compared with those

treated for a short period of time, receiving a single daily dose.
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PARASITE MEDICATION* ANIMAL TREATMENT REGIMENS EFFECT REFERENCE
(POTENCY) MODEL (AGE)
Leishmania Complex: murine 0.2mL/ gavage |macrophages infection Pereira et
amazonensis Canova* (28 days) Subcutaneous index . al.,2005
in vitro administration for 9 days. tNO
Trypanosoma cruzi Biotherapic murine Treated 8 days before the tsurvival rate Queiroz et
30DH (10'30) (28 days) infection for 7 days, 50 119G al.,2006
ul/day.
Treated after the infection
50 uL/day for 7 days.
Plasmodium Eupatorium murine 8uL/ 200 pL/ every 24 lschizogony Lira-Salazar et
berghei perfolatum (42-56 days) hours for 9 days through numero de schizonts al.,2006
30CH (1 0'60) gavage

Arsenicum album
0/6

Babesia gibsoni Crotalus horridus canine 4 pills/ 4x days/ 14 days/ Inumber of parasites Chaudhuri and
200CH (age not V.0. Clinical improvement Varshney,
(107%) mentioned) Improvement of the 2007
haematological parameters
Trypanosoma cruzi Complex: murine 0.2mL/ day/ 20 days/ Change in the genetic Aleixo et
Canova* (28 days) gavage profile (RAPD) when used al.,2008
in association with
Benznidazol
Trypanosoma cruzi Phoséphorus 12DH Administered 3 drops PP Almeida et
(10" murine (0,6mL)/ day/ V.O. with a tmaximum peak of al.,2008
(adult) dropper. parasites
Treated for 20 days after tsurvival rate
the infection.
Biotherapic Administered 3 drops PP
12DH (10™%?) (0,6mL)/ day/ V.O. with a | maximum peak of
dropper. parasites
Treated before the infection Imortality rate.
for 20 days, with an interval
of 10 days.
Treated after the infection
for 20 days.
Trypanoso evansi Complex: murine 100drops/ L diluted in tsurvival rate Silva et
CH Coxvit* (60 days) water, 30 days before al.,2009
inoculation.
100drops/ L diluted in water 1 survival rate
from the inoculation
onwards.
100 crops/ L diluted in There wasn’t 1 survival rate
water 20 days after the nor a difference in the PP
inoculation.
Trypanosoma cruzi murine parasitaemia and the peak Sandri et
(28 days) of parasites similar among al.,2009
the treated and control
Biotherapic 17DH 0,2mL/ for 20 days through groups
(107) . gavage . —
murine tparasitaemia
(56 days) tpeak of parasites
Trypanosoma cruzi Biotherapic 7DH(10°  murine 0,2mL/ for 20 days after Similar parasitaemia among Ferraz et
7) (28 days) infection/ gavage the treated and control al.,2009
groups
Biotherapic 17DH tpeak of parasites
(10")
Biotherapic 12CH tparasitaemia
(10%)
Trypanosoma cruzi Biotherapic 7DH murine 0,2mL/30 days pré tPPP Billoti et
(10’7) (28 days) infection/ V.O. tpeak of parasites al.,2009
1 survival rates
|red blood cell
Trypanosoma cruzi Biotherapic murine 0.2mL/animal/gava-ge from ttissue parasitism and Sandri et
17DH (10™) (28 days) the 4th day of infection areas of inflammation in the  al.,2010

onwards.

liver similar to the control
group.
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murine | tissue parasitism and
(56 days) areas of inflammation in the
liver.
Trypanosoma cruzi Biotherapic murine Treatment 3 days before Better performance of the Ferraz et
7DH (107) (28 days) and 3 days after the treatment administered al.,2010
infection: 10uL/mL before and after infection
administered in water ad with:
libitum. |parasitaemia
PP
1 survival rate
Treatment 3 days before
the infection: 10uL/mL
administered in water ad
libitum.
Treatment 3 days before
and after the infection for a
long period: 10pL/mL
administered in water ad
libitum
Trypanosoma cruzi Complex: murine 0.2mL/ animal/ day/ Early mortality Pupulim et
Canova* (28 days) gavage/ 20 days. tpeak of parasites al.,2010
Change in the tissue
tropism.
Toxoplasma gondii Biotherapic murine Treatment pré infection: 1 number of brain cysts Braga et
7DH (10‘7) (57-59 days) 0,1mL/4x day, after 2x/day/ 1 ocular alterations al.,2011b
3 days. locular pressure
Trypanosoma cruzi Biotherapic murine 10pL/mL administered in | the area under the Ferraz et
7DH ( 10‘7) (28 days) water ad libitum for 20 days parasitemia curve, al.,2011a
after infection. |parasitemia peak and
|total parasitaemia of the
infected mice without |
TopL/mL administered in mortality rate or 1 survival
water ad libitum for 7 days period. Only for the group
before the infection. .treateld 7 days before the
infection.
10pL/mL administered in
water ad libitum for 30
days before the infection.
Trypanosoma cruzi Biotherapic murine Treatment 3 days before |parasitaemia Ferraz et al.,
15DH (107°) (28 days) and 3 days after the PP 2011b
infection: 10puL/mL
administered inwater ad | mortality rate
Biotherapic libiturn. For all groups. |parasitaemia
16DH (10%) PP
| mortality rate
Biotherapic |parasitaemia
17DH (10 PP
| mortality rate
Biotherapic Chord: Tparasitaemia
15DH (107%), 16DH PP
go“)e 17DH (10° | mortality rate
)
Trypanosoma cruzi Biotherapic murine 0.2mL/animal/gava-ge D.U. | mortality rate Aleixo et
17DH (1077) (28 days) for 3 days. Clinical improvement in the al.,2011a
animals treated for longer
periods.
10uL/ mL administered in
water ad libitum for 20 days
Trypanosoma cruzi Biotherapic murine For all groups: lage tparasitaemia Aleixo et
200DH (28 days) 10pL/ mL administered in (the older has the higher al.,2011c
(102 water ad libitum for 24 parasitaemia level)
hours tperiod of treatment
murine 1uL/ mL administered in |parasitaemia. (the longer
(38 days) water ad libitum for long the period of treatment, the
periods lower the parasitaemia
level)
murine
(56 days)
Trypanosoma cruzi Biotherapic murine 0.2mL/animal/gava-ge/ 3 tapoptosis liver cells. Sandri et
17DH (107) (28 days) days from the 4th day of al.,2011a

infection onwards.
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Trypanosoma cruzi Biotherapic murine 0.2mL/animal/gava-ge D.U. Sandri et
17DH (107) (28 days) al.,2011b
10uL/ mL administered in |parasitaemia
water ad libitum | mortality rate
Toxoplasma gondii Biotherapic murine 0.1mL/animal/ D.U | tissue parasitism. Braga et
200DH (56 days) day/gavage for 3 days after al.,2011a
(10°%) the infection.
Toxoplasma gondii Biotherapic murine 0.1mL/animal/ D.U | brain parasitism Ferreira et
200DH (56 days) day/gavage for 3 days after al.,2011
(10°%) the infection

Canova®*:Thuya occidentalis 19DH Bryonia alba 18DH, Aconitum napellus 11DH, Arsenicum album 19DH, Lachesis muta
18DH.
CH Coxvit®*:Allium sativum, Carduus marianus, Arsenicum album. (dynamizations not presented)

Publications and Experimental Design

Accurate methodological description of studies that involve the use of highly diluted
medications is an important factor for the credibility, reproducibility of results and the
understanding of these medications’ action in homeopathic treatment. Factors such as the lack
of a blinded design and appropriate statistical analysis may compromise the credibility of
these studies. Also, the use of inappropriate control groups may call certain results into

#5758 have identified problems with published research using

question®’. Several authors
highly diluted medications. In modern research, the reproducibility of the experiments is an
essential criterion. In basic research, using highly diluted medications is a challenge®. The
authors must present their techniques, methods and evaluation of data as completely and in as
much detail as possible, so that readers can understand and reproduce these experiments.

A number of criteria have been developed to report basic research on homeopathy %, in order
to aid authors in planning their experiments and presenting their results, emphasizing the need
for methodological rigor in the analysis of data using statistical methods.

32:44.53-565871  rayiewed here. It can be seen

Table 4 presents the characteristics of the articles
that the methodology of the articles surveyed did not meet the requirements listed in the
REHBaR”. Several authors have conducted clinical trials using commercial formulas, which
do not always provide their composition and/or dynamization, making it difficult for other
researchers to reproduce the experiment. The use of commercial formulas in clinical research
is extremely valuable, provided that the minimum criteria for methodological description are
followed. If we take into consideration that personal communications included in some
articles reported that the experiments were repeated at least twice, in some of the articles, this

information was not mentioned in the methodology, and is one aspect that should be

improved™.
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In homeopathy, the effect of the medications is still controversial, and the experimental
parameters for evaluation must be carefully chosen to avoid isolated analyses of results,
considering the animal body as a whole.

Precision and completeness in the description of the methods used allow different laboratories
to reproduce the experiments, contributing to the improvement of the debate on the effects of
highly diluted medications.

The evolution in the methodology and in its description has occurred naturally, requiring
researchers to adapt to it. A clear example of this trend is the papers published in a special
issue of the journal Homeopathic Research of the Francois Lamasson Institute of Homeopathy
(IHFL)™, dedicated to studies related to infection by Trypanosoma cruzi (1994). This issue
contains interesting data, but under current standards regarding methodologies and their
description, this information cannot be accepted as soundly based from a scientific
perspective.

Although in recent years, research on homeopathy has clearly developed, both in the
implementation of more consistent methodologies and in the description of the data and
published methods, improvement is still required in these matters. The acknowledgment of
homeopathy depends on the credibility of the groups researching this topic. Credibility is
achieved by the use of generally accepted research methods, as well as by the presentation of
these methods and results according to a minimum standard of accuracy and clarity, which

initially can be illustrated by the references already mentioned *.



Table 4: Summary of characteristics of articles reviewed.
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COMMENTS

ARTICLES

There is no information
about experiment
repetitions.

No replication

Almeida & Pinto, 2002;
Arenales & Coelho, 2002;
Sukul et al., 2005;

Rocha et al., 2005;

Pereira et al., 2005;
Lira-Salazar 2006;

Fonseca & Goloubeff, 2006;
Queiroz et al., 2006;
Cavalcanti et al.,2007;
Silva et al.,2007a

Chaudhuri & Varshney, 2007;

Chagas et al., 2008;

Silva et al., 2008;
Zacharias et al., 2008;
Aleixo et al., 2008;
Almeida et al., 2008;
Billotti et al., 2009;
Ferraz et al., 2009;
Silva et al., 2009;
Sandri et al.,2009;
Signoretti et al., 2010;
Pupulin et al.,2010;
Gazim et al., 2010;
Ferraz et al., 2010;
Sandri et al.,2010;
Aleixo et al.,2011a;

Aleixo et al.,2011c;
Braga et al.,2011a;
Braga et al.,2011b;
Andrade et al., 2011;
Ferraz et al.,2011a;
Ferraz et al.,2011b;
Sandri et al.,2011a;
Sandri et al.,2011b;
Ferreira et al.,2011;

Costa-Junior &; Furlong, 2011;

Deffune & Oliveira, 2011.

The articles do not
accurately inform the type of
tests (blinding,
randomisation, blocking,
stratification)

Almeida & Pinto, 2002;
Arenales & Coelho, 2002;
Sukul et al., 2005;

Rocha et al., 2005;

Pereira et al., 2005;
Lira-Salazar 2006;

Fonseca & Goloubeff, 2006;
Queiroz et al., 2006;

Chaudhuri & Varshney, 2007;
Chagas et al., 2008;
Zacharias et al., 2008;
Aleixo et al., 2008;

Almeida et al., 2008;

Silva et al., 2008;

Ferraz et al., 2009;

Silva et al., 2009;

Signoretti et al., 2010;
Pupulin et al.,2010;
Gazim et al., 2010;
Andrade et al., 2011;

Costa-Junior &; Furlong, 2011;

Deffune & Oliveira, 2011.

There is no explanation
about the treatment, nor the
medication components, or
the potencies used,
including commercial
formulae.

Almeida & Pinto, 2002;
Arenales & Coelho, 2002;
Sukul et al., 2005;

Rocha et al., 2005;

Chaudhuri & Varshney, 2007;

Chagas et al., 2008;

Silva et al., 2009;

Signoretti et al., 2010;
Andrade et al., 2011;
Costa-Junior &; Furlong, 2011;
Deffune & Oliveira, 2011.

No information about
statisticl analysis.

Almeida & Pinto, 2002;
Deffune & Oliveira, 2011.

Unclear methodology

Almeida & Pinto, 2002;
Deffune & Oliveira, 2011.

REHBaR Reporting experiments in homeopathic basic research
(Stock-Schroer et al., 2009).

4. CONCLUSION

Although in recent years, research on homeopathy has clearly developed, both in the

implementation of more consistent methodologies and in the description of the data and

published methods, improvement are still required in these matters. The acknowledgment of

homeopathy depends on the credibility of the groups researching this topic.

In parallel with the tireless search for methodologies that reveal the mechanisms of action of

homeopathic remedies, several research groups using the technology are presenting

experiments carried out with scientific rigor, demonstrating the actual effects of homeopathic

remedies. The use of a common language may allow a rapprochement between the concepts

of conventional medicine and homeopathy. More specifically regarding the use of

homeopathic preparations in the treatment of parasitic diseases, it is concluded that although

important experimental results are observed, there is still a need for better description of the

methods, used to allow these results to be reproduced. Precise and detailed descriptions will

contribute to advances in the use of homeopathy, so that the wider community can benefit, in

practice, from these findings.
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Highly diluted medication reduces parasitemia and improves

experimental infection evolution by Trypanosoma cruzi.

Abstract

Background: There is no published information about the use of different protocols to
administer a highly diluted medication.

Aim: Evaluate the effect of different protocols for treatment with biotherapic T. cruzi 17 dH
(BIOT+a7an) ON clinical/parasitological evolution of mice infected with T. cruzi-Y strain.
Methods: A blind, randomized controlled trial was performed twice, using 60 28-day-old
male Swiss mice infected with T. cruzi-Y strain, in five treatment groups: Cl - treated with a
7% ethanol-water solution, diluted in water (10 pL/mL) ad libitum; BIOTg - treated with
BIOTrci7gn in water (10 pL/mL) ad libitum during a period that started on the day of infection;
BIOT.p - treated with BIOT7e7an in water (10 puL/mL) ad libitum beginning on the 4" day of
infection; BIOT,s.- treated with BIOTrc17a4 by gavage (0.2 mL/ animal/day) on the 4™, 5™ and
6" days after infection; BIOT7s, - treated with BIOT .17 by gavage (0.2 mL/ animal/day) on
the 7", 8" and 9™ days after infection. We evaluated: parasitemia; total parasitemia (Pioal);
maximum peak of parasites; prepatent period (PPP) - time from infection to detection of the
parasite in blood; patent period (PP) - period when the parasitemia can be detected in blood;
clinical aspects; and mortality.

Results: Parasitological parameters in the BIOTg and mainly in the BIOT4 group showed
better evolution of the infection compared to the control group (Cl), with lower Piow, lOwer
maximum peak of parasites, higher PPP, lower PP and longer survival times. These animals
showed stable body temperature and higher weight gain and water consumption, with more
animals having normal-appearing fur for longer periods. In contrast, groups BIOT.ss and
BIOT-.so showed worse evolution of the infection compared to the control group, considering
both parasitological and clinical parameters. The correlation analysis combined with the other
data from this study indicated that the prepatent period is the best parameter to evaluate the
effect of a medication in this model.

Conclusions: The BIOT4p group showed the best clinical and parasitological evolution, with
lower parasitemia and a trend toward lower mortality and a longer survival period. The
prepatent period was the best parameter to evaluate the effect of a medication in this model.
Keywords: Biotherapy; Mice infection; Parasitological evaluation, Clinical evaluation,

Prepatent Period.
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Background

The use of highly diluted medications in the treatment of parasitic diseases has been
investigated, but the available information does not allow us to demonstrate details of their
effects. One of the hypotheses regarding the therapeutic effect of these drugs is that they
modulate the immune system, and understanding the dynamics of this effect depends on the
recognition of the information systems involved [1,2]. Bellavite et al. (2007) [3] suggested that
homeopathic medicine can regulate inflammatory and immunopathological processes as well
as the neuroendocrine network and peripheral receptors. Specifically in mice infected with T.
cruzi, one study reported an increase in the apoptosis rate and a decrease in the secretion of
TGF-B measured in serum collected from the group treated with biotherapic medication,
compared with the control group [4].

Although several studies have attempted to explain the clinical results of highly diluted
medications, few trials have evaluated the effect of different treatment schemes with
these drugs on living organisms [5-7].

Biotherapics are highly diluted medications prepared according to homeopathic techniques
[8] from biological products, including the etiological agent itself [9]. Although experience in
clinical practice using biotherapics cannot be ignored, academic research on biotherapics
has been questioned [10].

Chagas disease, caused by the protozoan Trypanosoma cruzi, has been studied for more
than a century. However, no effective drug for etiological treatment has been discovered so
far [11].

T. cruzi-Y'is considered a reference strain [12]. Extensively
studied in experimental murine models, it shows well-defined characteristics such as
high parasitemia, peak of parasites by the 12" day of infection, death of all untreated infected
animals, and partial resistance to drugs classically used in the treatment of human Chagas
disease. Therefore, the murine model is an excellent experimental model for the evaluation
of drug interventions [13].

According to the literature, morbidity is related to the presence of the parasite [14,15], and
pathogenesis increase is the result of a disruption of the host-parasite relationship
[16]. Therefore, using biotherapics as an intervention in murine infection with T. cruziis a
possible means to understand the effect of these highly diluted medications and to find new
candidates to treat Chagas disease.

The present study evaluated in vivo the effect of different treatment schemes using the
biotherapic Trypanosoma cruzi 17dH (BIOTrawn) in an experimental infection by this

protozoan.
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Results and discussion:

As far as we are aware, this is the first study to compare different treatment schemes using a
biotherapic T. cruzi in murine infection by the protozoan. Evaluation of parasitological and
clinical parameters showed that the different treatment schemes using this medicine
produced different profiles in the evolution of the infection of the Y strain of T. cruzi in Swiss
mice.

Parasitological parameters:

The mean and standard deviation of the parasitological parameters for each group are
shown in Tables 1 and 2. The evolution of parasitemia in groups of animals treated with
biotherapics diluted in water ad libitum for a long period (BIOTg and BIOT4r) showed better
evolution of the infection compared to the control group (ClI).

Compared to the control group, animals treated with BIOTg and mainly BIOT4p showed lower
values of area under the curve of daily parasitemia (BIOTg p< 0.01 and BIOT.e p< 0.01),
lower total parasitemia (BIOTp p< 0.01 and BIOT. p< 0.01), and lower maximum peaks of
parasites (BIOTp p< 0.01 and BIOT4p p< 0.01) (Table 1). There was no statistical difference
in parasitemia on the 8" day of infection and in the 2" peak of parasites for the BIOT5 and
BIOT.r groups compared to the control, as well as in the percentage of animals that showed
the 2" maximum peak of parasites. This second peak occurred earlier in BIOTs and BIOT

than in the control group.

Table 1
Parasitological parameters of animals subjected to different treatment schemes using biotherapic (BIOTrci7dH).
AUC Ptotal Pmax DAY OF  Pswbi 2nd Prax DAY OF 2nd 2nd PEAK
GROUP (x109) (x108) (x106) Pmax (x106) (x104) PEAK n/N (%)
Cl 1094820 125:898 502+7.07 10.76:3.15 282:3.12 11.0£10.2 14.03+2 63 8/12 (66%)
BIOTs56 9.23t326 9331325 582:214* 825:067* 5111262 2.10+17.4 12.0£2.0* 4712 (33%)
BIOT789 8.78+234 9324248  405:242 864071  3.96:251 17.420 14.25¢1.02 8/12 (66%)
BIOTr 595+4 55** 6.63x5.02** 225+165* 1546:23.06 1.62+1.69 11.1£13.6 13.67+0.63* 6/12 (50%)
BIOTsp1 4284289 4.63:3.19* 1.45+1.00 10.27+2.03 1.01:0.96 7.09+10.2 12.80.68* 6/12 (50%)

Statistical significance (p < 0.05% and p < 0.01%) compared to control group: CI- control group — infected animals treated with 7% ethanol-water solution diluted in
water (10pL/mL) offered ad libitum; BIOT=: infected animals treated with biotherapic BIOTww:= diluted in water (10pL/mL) offered ad libitum from the day of the
infection until the death of the animals; BIOT+: infected animals treated with biotherapic BIOTr- diluted in water (10pL/mL) offered ad libitum from the 4th day
of the infection until the death of the animals; BIOT+«: infected animals treated with biotherapic BIOT== by gavage on the 4% 5% and 6 day of the infection;
BIOTr2« infected animals treated with biotherapic BIOT Te17dH by gavage on the 7%, 8* and 9 day of the infection. AUC = area under the curve (parasites/
mL); Pw= = total parasitemia (parasites/ mL); Pr=x = maximum peak of parasites (parasites/ mL); Day of Pmzx = Day of maximum peak of parasites; Pewo =
number of tripomastigotes on 8 day of infection (parasites/ mL); 2% P~z = number of tripomastigotes in the 29 peak of parasites (parasites/ mL); Day of 2%
P = Day of 2% peak of parasites; 2¢PEAK n/N = number of amimals that showed 2% peak of parasites (n)/ total number of infected animals {N) x 100.

Considering the parameters shown in Table 2, compared to the control group, the BIOTg and
mainly BIOT.pr groups showed longer prepatent periods (BIOT.r p< 0.01 and BIOTs p= 0.13)
and shorter patent periods (BIOTgs p< 0.01 and BIOT4, p< 0.01), longer survival times,
significant for the BIOT4 group (p< 0.01) and a lower (although not significantly lower)
mortality. Together, these results show a better outcome of the infection, since the

parasitemia in infection by T. cruzi is directly proportional to morbidity [17].
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Table 2 Prepatent period (PPP), patent period (PP), sufvival and percent mortality of animals
subjected to different treatment schemes using biotherapic (BIOTrc17dn).

GROUP PPP (days) PP (days) SURVIVAL (days) DEATH niN (%)
cl 6.02+1.85 9.63+2.74 15.333.39 12/12 (100%)
BIOT45:6 3.86+1.36* 7.431.99* 12.1411.25* 12/12 (100%)
BIOT789 4.38+1.32* 8.88+1.62 1415 12/12 (100%)
BIOTr 13.67+33.11 6.612.69* 29+42.79 10/12 (83%)
BIOT4p 21.5:42 87 5.78+1.03* 27.1:40.98* 1112 (92%)

Statistical significance (p < 0.05% and p < 0.01") compared to control group: Cl: control group — infected animals treated with 7%
ethanol-water solution diluted in water (10pL/imL) offered ad libitum; BIOTPI" infected animals treated with biotherapic BIOTTc17dH

diluted in water (10uL/mL) offered ad libitum from the day of the infection until the death of the animals; BIOT4PI" infected animals

treated with biotherapic BIOTTe 17dH diluted in water (10pL/mL) offered ad libitum from the 41" day of the infection until the

death of the animals; BIOT4-5-6: infected animals treated with biotherapic BIOTTC 17dH by gavage on the 41 51 and 6! day of the

infection; BIOT7-8-9: infected animals treated with biotherapic BIOTTC 17dH by gavage on the 7!, 8t and 9! day of the infection.

In contrast, the BIOT4s.6 and BIOT-.s9 groups showed a worse evolution of the infection
compared to the control group. The area under the curve of daily parasitemia in these groups
did not differ from the value observed for the control group (p= 0.99), and similarly for total
parasitemia (p= 0.99). The BIOT4s.s and BIOT+.s9 groups showed a higher maximum peak of
parasites, significantly higher in the BIOT4s.s group, as well as a significant advancement of
this maximum peak (p<0.01). There was no significant difference in the parasitemia peak on
the 8" day of infection, the parasitemia of the 2" peak of parasites, nor in the percentage of
animals that showed the 2" peak for the BIOT4ss and BIOT-s9 groups compared to the
control group. The prepatent period and survival was lower for these groups compared to the
control. Mortality was 100% of the animals, as also observed for the control (Table 2).
Considering the 12 parameters shown in Tables 1 and 2, the BIOT4 group showed the best
overall performance.

In this study, the data obtained for the animals treated with highly diluted medications in the
more appropriate treatment schemes (BIOTg and BIOT4e) showed better results than those
observed in the control group. Notably, in the BIOTg and BIOT4 groups (which showed
better evolution of the infection) there was a significant individual variation observed among
the animals of the same group, as shown by the standard deviations (Tables 1 and 2). This
individual variation was also observed in the control group.

These data suggest that some animals naturally evolve with lower parasitemia levels, while
other animals evolve with higher parasitemia levels. The more-appropriate treatment
schemes using highly diluted medications seemed to favor those animals with a tendency to
develop lower parasitemia levels. This phenomenon may have led to the result in which the
treatment of the BIOT.r or BIOTg groups produced a decrease in the parasitemia levels and
a tendency to a lower mortality level with a longer survival period. This contrasts with the
study by Sandri et al. (2010) [18], where a different treatment scheme was used in the same

experimental conditions.
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Clinical parameters:

The groups of animals that were given the medication (BIOTrci7a4) In water ad libitum for a
long period showed better clinical evolution, with a stable body temperature (p<0.05), higher
weight gain (p<0.01) and higher water consumption (p<0.05) compared to the control group.
The groups treated for a long period (BIOTs and BIOT.) contained more animals with
‘normal-looking’ fur for longer periods during the study, and the BIOT4 group showed the
best results of all. In the BIOT4s6 and BIOT+.s9 groups, more animals showed bristling hair,
with a similar evolution to the control group (CI).

In murine T. cruzi infection, the morbidity is linked to parasitemia [17]. However, the host-
parasite relationship is essential for the manifestation of the disease, which appears more
lethal when the balance of this relationship is jeopardized.

The functional recovery of complex biological systems occurs in an integrated manner
(considering the psycho-neuro-immuno-endocrine-metabolic axis), and sometimes the
imbalance of one part is necessary to maintain the balance as a whole, with the appearance
of new signs and/or exacerbating old symptoms or manifestations [19].

In this context, the host immune response causes many symptoms of the infection [20,21],
and may help to explain the discrepancy between virulence and parasite loads [22,23],
suggesting new prospects for the advancement of these studies.

Survival evaluation:

Three animals survived in the groups that were given the medication (BIOT rc17an) in water ad
libitum for a long period. Of these three survivors, two were from the BIOTg group, and only
one of them had patent parasitemia. The other had negative PCR (Polymerase Chain
Reaction) [24], understood as a protective action of the drug, since the treatment began at
the time of the infection. Considering that the T. cruzi-Y strain shows 100% infectivity and
mortality in Swiss mice [12,25-27] this result shows a patent benefit of the medication.

The surviving animal in the BIOT4p group, although it showed a positive PCR diagnosis,
never showed patent parasitemia. This result is consistent with low levels of parasitemia and
provides information about the benefit of the treatment scheme used, since survival in the
murine model is directly related to parasitemia levels [27].

The better evolution of the infection, considering both parasitological and clinical parameters
in BIOTs and mainly in BIOT4, is expressed by the delayed onset of mortality (16™ and
13" day of infection, respectively) as well as the lower mortality compared to the control
group. The survival of 3 animals for more than 360 days, with a mean and standard
deviation of 27.1+40.98 (p<0.01) and 29.0+42.79 (p>0.05) for the BIOT4r and BIOTs groups
(Table 2), respectively, suggests an improved prognosisin a pathogenesis process that
shows an irreversible evolution [28].

Correlation analysis:
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The correlation analysis indicates the relationship between two variables within a group. The
relationships between each clinical or parasitological parameter (variable) and survival for
the groups ClI, BIOTs and BIOT4s were evaluated separately. This relation is expressed by a
number called correlation coefficient (‘r’), which can be significant or not. Their values range
from +1 to -1, and its size indicates the force of correlation. Correlations up to 0.299 were
considered weak, values from 0.300 — 0.499 were considered intermediate, and strong from
0.500 — 0.999. The signal indicates the direction, if the correlation is positive (direct) or
negative (inverse).

Considering that in this model, the evolution of the disease is irreversible, culminating in the
death of the animals, an increase in the survival period is an indicator of a good treatment
scheme. Some clinical and / or parasitological parameters may be more or less related to
this increase in survival. The correlation analysis may indicate which are the more important
parameters that could be measured. Therefore, we evaluated the correlations between the
parasitological/clinical parameters and survival periods for the control group (Cl) and the
groups treated with the biotherapic (BIOTr7qn) in the treatment schemes that improved the

clinical and parasitological evolution (BIOTr and BIOT.) (Table 3).

Table 3 Values of correlation (‘r’) of parasitological
and clinical parameters with survival of animals
subjected to different treatment schemes using
biotherapic (BIOTtc17dH).

‘r FOR CORRELATION

PARAMETERS cl BIOTPI
AUC (10.2250 {0.1980
Protal (-)0.3220 (04387
Prmax (-)0.2989 (-)0.3182
Day Pmax NS NS
PPP (+)0.4825 (+)0.6704
PP (+)0.7901 (-)0.7000
Ti

WEIGHT

sites/ml). Pl - ot perssitemiz (parzsites! ml)
Pmax = maximum peak of parasies (parasites’ mL); Day of Pmax- Day

of maximum pesk of paresites; PPP = Prepstent period; PP = patent

T2 = Temperature; Weight and Water. Groups: Cl: control group — infected
animsls treated with 7% ethanokwater solution diluted in water {(10pL/mL)

ofered o libibwm: BIOTPI: infected zmimazle tested with bictierzpic BIOTTel7dH
diluted in water (10pLimL}) offered =ad libitum from the day of the infection
wil e desth of fe saimals. BIOT4FL imkcted saimals tmeted with

o

bicd pic BIOTTe17dH dileted in wafer {10pLimL) ofired =d libitum fom

biofhe rap ¢
e 4th dsy of the infection until the death of the animsls.

The prepatent period (PPP), patent period (PP) and total parasitemia (Pww) Showed
moderate to strong correlations with the survival period for all groups. For shorter survival
periods, the groups showed higher total parasitemia (Pww). In groups treated for a long
period, the P Was lower and showed increasing ‘r’ values (BIOT4> BIOTp> CI).

The prepatent period (PPP) was best correlated with the survival period. The BIOT. group
showed a strong and positive correlation (r = 0.9995), indicating that the survival was closely

linked to an increase in the prepatent period (PPP). In the different groups, this parameter
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clearly reflected the differences in performance under the different treatments, showing
increasing 'r' values for the BIOT4s, BIOTs and CI groups. This result, combined with the set
of data obtained in this study, indicated that the PPP was the best parameter to
evaluate an intervention in this model.

This finding is important considering that in protocols with highly diluted substances,
researchers tend to evaluate an excessive number of parameters in an attempt to include the
key change that shows a benefit, since benefits may be perceived but cannot always be
measured. In the experimental protocol used in this study, the risk of contamination and the
workload involved need to be optimized, and it is imperative to select parameters that show
the best effects most clearly.

The other parameters evaluated showed weak correlations with survival, although they also
showed peculiarities in the comparison among the experimental groups. The maximum peak
of parasites (Pmax) Was inversely correlated with the survival period; the relationship was
moderate for the Cl and BIOTg groups and strong for the BIOTs group. These results
concord with those for the treatment schemes that began after the fourth day of infection,
and again indicate the importance of the treatment scheme in determining the degree of
morbidity from the infection.

The correlation between the peak day and the survival period had a particular result: the
correlation was strong and direct in the Cl group, showing that the later the peak of parasites,
the longer is the survival time. In the groups treated with the biotherapic, the correlation was
strong, but negative, with a higher ‘r' value for the group that performed best in this study
(BIOT4p> BIOTR).

This factis consistent with what we have observed in previous studies: the biotherapic
medications seem to anticipate several important biological phenomenain the course
of experimental infection with T. cruzi [29]. The high standard deviation observed for this
parameter in the BIOT.s, BIOTr and Cl groups indicates the individuality of behavior for this
parameter (Table 2). Sandri et al. (2010) [18] has also observed this behavior individuality in
both the treated and control group and found out that the animals that were more resistant to
infection had a higher sensitivity to the treatment. In the case of Sandri et al. (2010) [18] the
treatment scheme was inadequate and resulted in increased parasitemia.

These results show that some parameters can work as ‘markers’ of the performance of an
intervention in the infection model used in this study, clearly reflecting the evolution of
infection and these parameters can be prioritized in the experimental design, minimizing the
work of researchers.

Although in this study in mice, the clinical parameters of temperature, weight and water

consumption, as measured, were not effective to clarify the besttherapeutic scheme
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using BIOTr7an, the researcher perceive the difference among the groups. Find better
methods to evaluate these parameters is an important perspective.

Considering the groups of animals treated for long periods, the BIOT.s group presented a
better performance with an intermediate correlation between weight and survival. These
data, besides reflecting more accurately what was observed in the clinical evaluations, also
supports a good prognosis for animals treated with this scheme.

Further discussions:

The differences observed when comparing the evolution of infection in the groups treated for
a long period in water (BIOTs andBIOT4r), and for a short period of time by gavage (BIOT s
and BIOTz.s.9) show a better balance for animals treated for longer periods in water. The
discussion of these results can also be based on the fact that the medication administered in
water for a long period, besides enabling a higher number of stimuli, also causes less stress
to the animal compared to the treatment by gavage, for a short period of time. Also in relation
to medication administration, diluted in water, the difference in the intake among the animals,
although it may be criticized, According to some authors, the concept of medication dose as
the amount of medication that a patient must take to modify his state of illness is not
applicable to highly diluted medications, because they do not act based on their mass, but
rather by their dynamic effect (qualitative), which continues for a shorter or longer period
according to the power of reaction or sensitivity of the organism and the stage of the disease
[22-23].

Our data concord with the findings of other investigators that the use of highly diluted
medications in the acute phase of infection requires a higher frequency of administered
doses [23]. In a randomized controlled experiment, the benefit of the treatment using highly
diluted medication continuously and for long periods of time, without interruption of the
stimulus, promotes balance in acute infections [23].

Considering that the stimulation provided by the highly diluted medication is related to its
ability to affect the psycho-neuro-immune-endocrine-metabolic axis, stress may also be a
destabilizing factor that should be considered in evaluating the results [15].

T. cruzi is an obligate intracellular parasite and its interaction with the host cells is complex,
and inflammation is a decisive component of the pathogenesis. In developing resistance to
T. cruzi, the immune system can act through different routes that function more or less
effectively, depending on the conditions imposed by the host-parasite relationship [17].
Sandri et al. (2011) [30] demonstrated modulation of the inflammation process in eight-week-
old animals infected with T. cruzi and treated with a biotherapic, with a higher rate of
apoptosis and reduced production of the cytokine transforming growth factor beta (TGF-p3).

In the present study, assuming that the highly diluted medication BIOT rci7qn modulated the

host immune system, the finding that the best therapeutic result was achieved with the
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medication administered beginning after 4 days of infection and for long periods (BIOTp) is
consistent with the following hypothesis: In this scheme, the host's immune system, already
activated by the parasite and affected by the highly diluted medication, leads the infection to
evolve less aggressively, as described by Sandri et al. (2011) [30].

Conclusion

The BIOT4 group showed the best clinical and parasitological evolution, with lower
parasitemia and a trend toward lower mortality with longer periods of survival. The PPP
(prepatent period = time in days from the infection until the first parasite was detected in the
blood) proved to be the best parameter to evaluate the effect of a medication in this model.
Material and methods:

Animals and infection: The study involved 60, 28-day-old male Swiss mice from the Central
Animal Facility of the Universidade Estadual de Maringad. The animals were
infected intraperitoneally with 1,400 blood trypomastigotes of T. cruzi-Y strain [12].

Groups according to treatment: The animals were divided equally into five groups according
to the treatment: Cl - infected animals treated with 7% ethanol-water solution diluted in
water (10 uL/mL) offered ad libitum in an amber bottle; BIOTg -infected animals treated
with BIOTr7an diluted in water (10 pL/mL) offered ad libitum in an amber bottle during a
period that started on the day of infection and finished when the animals died; BIOTp -
infected animals treated with BIOTrc7an diluted in water (10 pL/mL) offered ad libitum in an
amber bottle from the 4" day of infection to the death of the animals; BIOT.ss - infected
animals treated with BIOTr17qnadministered by gavage (0.2 mL/ animal/ day) onthe
4™ 5" and 6" days after infection; BIOT7.s.9 - infected animals
treated with BIOTrc17a4 administered by gavage (0.2 mL/ animal/ day) onthe 7", 8" and
9" days after infection.

The different treatment schemes were based on the effect of medication linked to the
immunological effect [3,18] and on the specific evolution of T. cruzi-Y strain in Swiss mice
[12,27]. Thus, BIOTe and BIOT4r simulated a situation where the medication is offered when
the immunological system is not in contact with the parasite, and a situation where the
medication is offered when the immunological system is already in contact with the parasite,
respectively. In BIOT.s6and BlIOT7.s9, the medication was offered to animals just prior to the
parasite peak and exactly coincident with the parasite peak, respectively [12,27].
Experimental design: The experiment was performed twice as a blind randomized controlled
trial. The animals were divided into separate cages so that the mean initial weights of mice in
each group were statistically equal. The animals were kept in a climate-controlled vivarium,
under controlled temperature (22.7 + 1.2°C), light/dark cycles of 12 hours, and water and

food offered ad libitum.
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Biotherapic T. cruzi 17 dH (BIOTr1744): The highly diluted medication was produced from the
buffy coat of blood collected from the orbital plexus of three mice, containing blood
trypomastigotes on the 7th day of infection with T. cruzi Y-strain. The BIOTwian Was
prepared by adding 0.9 mL of T. cruzi concentrate (4.1 x 10" trypomastigotes /mL) in 9.1 mL
of distilled water in a 30-mL glass bottle. Subsequently, dilutions were made in a 70%
ethanol-water solution until the 16dH dynamization. The dynamization used, 17dH
(corresponding to a dilution of 1:10*" of the initial suspension) was prepared with 7% ethanol-
water solution. [8] The microbiological test and the biological risk in vivo were negative,
according to the regulations of the Brazilian Ministry of Health (RDC No. 67) [31], and the
drug was stored in amber glass for better conservation.

Parameters analyzed: Parasitological and clinical parameters were evaluated. Parasitemia
was evaluated by daily counts of blood trypomastigotes from the day of infection, using the
technigue of Brener (1962) [32]. For animals that showed negative parasitemia, blood was
collected for PCR diagnosis (Polymerase Chain Reaction) [24].

Using the parasitemia curve, the following data were obtained: prepatent period (PPP),
which is the time from infection to detection of the parasite in blood; patent period (PP), the
period when the parasitemia can be detected; and total parasitemia (Pwwal), calculated as the
sum of the mean daily parasitemia levels for each mouse in each group. The area under the
curve (AUC), defined as the number of parasites/ mL of blood observed at a certain time of
infection, was calculated using the software Prism Graph 5. The peak of maximum
parasitemia (Pmax), considered the mean of the highest level of parasitemia observed in each
animal throughout the experiment, parasitemia on the 8" day of infection, the 2" peak of
parasites, and the percentage of occurrence of this 2" peak of parasites. The parasitemia
was expressed in parasites/ mL and the occurrence of this 2" peak was expressed by the
percentage of animals that showed a peak (n) within a group (N). The day on which these
peaks occurred was also considered. Mortality was computed during the course of the
experiment, resulting in the following parameters: days of survival and percentage of
mortality expressed by the number of animals died (n) within a group (N). The animals were
clinically evaluated on alternate days from the day of infection until the end of the treatment
for body temperature, water consumption, fur appearance, and body weight [33].

Statistical analysis: The results were compared statistically using the program Statistica 7.0,
and the Kruskal-Wallis test (ANOVA followed by multiple comparisons of mean ranks for all
groups) was used since the analyzed parameters did not all show a normal distribution. The
correlations were analyzed using the R.2.10 program. Correlations with ‘r’ value up to 0.299
were considered weak, from 0.300 — 0.499 as intermediate, and from 0.500 — 0.999 as

strong. The acceptable level of significance was 5% for all analyses.
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at the Universidade Estadual de Maringa (UEM), under protocol number 030/2008.

List of abbreviations:

BIOTrc17an — biotherapic T. cruzi 17 dH

BIOTo — group treated with BIOT17qn diluted in water offered ad libitum during a period that started on
the day of infection and finished when the animals died

BIOT o — group treated with BIOT .74 diluted in water offered ad libitum from the 4™ day of infection to
the death of animals

BIOT.5.6— group treated with BIOTr17an administered by gavage on 4™, 5" and 6" days after infection
BIOT.s¢ — group treated with BIOTr17a4 administered by gavage on 7", 8" and 9" days after infection
ClI — control of infection

AUC - area under the curve

Pl - total parasitemia

Pmax - maximum peak of parasites

Day of Pmax— day of maximum peak of parasites

Pswol — parasitemia of 8" day of infection

2" Prax— second maximum peak of parasites

Day of 2™ Pyax— day of 2" maximum peak of parasites

PPP- pre patent period

PP - patent period
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Benznidazol altamente diluido diminui efeitos adversos em animais infectados pelo
Trypanosoma cruzi e tratados com benznidazol em dose ponderal.
Departamento de Ciéncias Bdsicas da Satde — Setor de Parasitologia

Universidade Estadual de Maringd.

RESUMO

A infecgdo causada pelo protozoario Trypanosoma cruzi afeta milhdes de pessoas em todo o
mundo e o benznidazol é o Unico medicamento disponivel para o tratamento etioldgico,
apresentando efeitos adversos que dificultam a adesdo ao tratamento. Aproveitar o efeito
antiparasitario do benznidazol e minimizar os seus efeitos adversos sem incorporar novos
incomodos ao paciente seria um avan¢o importante na melhoria do atendimento ao individuo
infectado pelo T. cruzi. Sendo assim, este trabalho teve como objetivo avaliar o efeito de
diferentes esquemas de tratamento utilizando benznidazol diluido e ponderal, associados ou
ndo, na infeccdo murina pelo T. cruzi. Foram utilizados 120 camundongos suicos machos,
com oito semanas de idade, infectados com 1.400 formas tripomastigotas sanguineos da cepa
Y de T. cruzi, divididos em grupos segundo o tratamento recebido: Controle (CI) — animais
infectados tratados com solucdo hidroalcéolica 7% (veiculo de preparacdo do medicamento
ultradiluido) (N=20); BZ, - animais infectados tratados com BZ em dose ponderal (100 mg/kg
de peso) a partir da constatacdo da infeccao (N=20); BZ, - animais infectados tratados com
BZ ultradiluido (dilui¢do 1:10%°) a partir da constatagdo da infec¢do (N=20); BZ .1t - animais
infectados tratados com a associagdo de BZ ultradiluido (dilui¢do 1:10*°) + BZ ponderal (100
mg/kg de peso), a partir da constatacdo da infeccdo (N=20); BZ,.ssa - animais infectados
tratados com a associacdo de BZ ponderal (100 mg/kg de peso) a partir da constatacao da
infecgdo + BZ ultradiluido (dilui¢do 1:10*°) administrado 4 dias apds o inicio do tratamento
com BZ, (N=20), Controle ndo infectado (CNI) - animais ndo infectados e ndo submetidos a
tratamento (CNI) (N=20), foi utilizado como controle nao infectado na avaliacdo dos
parametros clinicos. Foram avaliados parametros parasitologicos e clinicos. Foi observado
diminuicdo de efeitos adversos com melhora clinica de animais tratados com a associacao BZ
ponderal mais BZ ultradiluido administrado 4 dias ap6s (BZ,:..t4a) Ou concomitantemente
(BZp+yrr) a0 inicio do tratamento com medicamento benznidazol em dose ponderal (BZ). Pela
diminuicdo de efeitos colaterais, melhor evolucdo clinica e ndo comprometimento do efeito
parasiticida, a associagdo do medicamento benznidazol em dose ponderal e ultradiluida deve
ser melhor explorada.

Palavras-chave: Benznidazol, tautopatia, efeitos adversos, melhora clinica.
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INTRODUCAO

A infeccdo causada pelo protozoario Trypanosoma cruzi, agente etioldgico da doenca de
Chagas afeta aproximadamente 10~12 milhdes de pessoas em toda a América Latina (WHO,
2002; Moncayo, 2003; Jannin & Salvatella, 2006). No Brasil, em torno de 1,7 milhdes de
pessoas estdo infectadas (OPS, 2004), e o benznidazol (BZ), é o tnico medicamento
disponivel para o tratamento etioldgico. Este medicamento apresenta melhor efeito na fase
aguda, mas uma acdo limitada na fase crénica. O efeito do BZ é dose-dependente. Protocolos
de tratamento mais longos propiciam maior sucesso terapéutico, embora sejam relatados
efeitos adversos importantes, que interferem no estado geral de saide do individuo e
dificultam a adesdo ao tratamento. Entre os efeitos adversos descritos para o BZ em humanos
esta a anorexia e perda de peso (Filardi e Brener, 1987; Coura e Castro, 2002; Cancado, 2002;
Guedes et al., 2011).

O modelo de infeccdo experimental pelo T. cruzi utilizando o camundongo suico, ndo
isogénico, permite o estudo de uma grande variedade de parametros que refletem sinais e
sintomas que sdo observados também na infec¢do humana (Aratjo-Jorge, 2000). Este modelo
— infeccdo de camundongos suicos pelo T. cruzi - conta com um numero importante de dados
acumulados na literatura que podem contribuir sobremaneira para a pesquisa de protocolos de
tratamento que propdem melhorar a abordagem e manejo terapéutico de pacientes infectados
pelo T. cruzi (Desquesnes e Lana, 2010). Falkowski e colaboradores (2010) testaram a
eficiéncia de alguns parametros clinicos em diferenciar camundongos infectados ou nao pelo
T. cruzi, entre eles a ingestdo de agua e racdo, discutindo a utilizagcdo destes parametros para
auxiliar na avaliacdo do estudo de novos compostos contra este protozoario.

A infeccdo humana pelo T. cruzi é considerada doenca negligenciada, e a perspectiva de
investimento na busca de novas drogas para o seu tratamento é pequena frente ao sofrimento
da populacao infectada (Maya et al., 2010). Muitos compostos ja foram estudados, porém, até
o0 momento, nao estdo disponiveis para o tratamento da infeccdo pelo T. cruzi. (Coura, 2002;
Guedes et al., 2011). Alternativas viaveis de medicacdo efetiva com melhor perspectiva de
sucesso, envolvem a modificagdo da resposta imunoldgica do hospedeiro e/ou o incremento
da atividade antiparasitaria de drogas ja disponiveis (Maya et al., 2010).

A tautopatia (do grego tautos, que significa o mesmo), também conhecida como
heteroisopatia, ¢ um método terapéutico utilizado para tratar intoxicacOes e consiste em usar
doses diluidas da propria substancia que intoxicou o organismo, evitando efeitos adversos
(Barbosa-Neto, 2006). Alves (2011) mostra que substancias utilizadas em dose ponderal, onde

o principio ativo pode ser mensurado, podem em alguns casos apresentar um grau de
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toxicidade capaz de aumentar ou diminuir a agressio ao organismo do paciente. Estas
substancias submetidas a diluicGes sucessivas, onde a concentracdo do principio ativo
diminui, podendo ser ndo mensuraveis podem anular os efeitos indesejaveis, enquanto a acao
terapéutica se mantém. Nao existem trabalhos avaliando o efeito do BZ diluido, administrado
isoladamente ou em associacdo com o BZ ponderal. Aproveitar o efeito antiparasitario do BZ
e minimizar os seus efeitos adversos sem incorporar novos incomodos ao paciente seria um
avanco importante na melhoria do atendimento ao individuo infectado pelo T. cruzi. Sendo
assim, este trabalho teve como objetivo avaliar o efeito de diferentes esquemas de tratamento
utilizando benznidazol altamente diluido e ponderal, associados ou nao, na infec¢do murina
experimental pelo T. cruzi, para controlar efeitos adversos.-

2. MATERIAL E METODOS

Animais: Foram utilizados 120 camundongos suicos machos, com oito semanas de idade,
provenientes do Biotério Central da Universidade Estadual de Maringa (UEM). Os animais
foram infectados com 1.400 formas tripomastigotas sanguineos da cepa Y de T. cruzi (Silva e
Nussenzweig, 1953), por via intraperitoneal.

Os animais infectados foram divididos aleatoriamente, de forma que os grupos tivessem a
mesma média inicial de peso, nos seguintes grupos: Controle (CI) — animais infectados
tratados com solucdo hidroalcéolica 7% (veiculo de preparacdao do medicamento ultradiluido)
(N=20); BZ, - animais infectados tratados com BZ em dose ponderal (100 mg/kg de peso) a
partir da constatacdo da infeccdo por 20 dias consecutivos (N=20); BZ, - animais infectados
tratados com BZ ultradiluido (diluigdo 1:10*) a partir da constatagdo da infec¢do (N=20);
BZ,.rr - animais infectados tratados com a associa¢do de BZ ultradiluido (diluigdo 1:10%) +
BZ ponderal (100 mg/kg de peso), a partir da constatacdo da infeccao (N=20); BZ,uran -
animais infectados tratados com a associacao de BZ ponderal (100 mg/kg de peso) a partir da
constata¢do da infec¢do + BZ ultradiluido (dilui¢gdo 1:10*°) administrado 4 dias ap6s o inicio
do tratamento com BZ, (N=20), Controle ndo infectado (CNI) - animais ndo infectados e nao
submetidos a tratamento (CNI) (N=20), foram utilizados como controle ndo infectado na
avaliacdo dos parametros clinicos.

O experimento foi conduzido como ensaio cego, controlado, randomizado por sorteio,
repetido duas vezes. Os animais foram mantidos em biotério climatizado (temperatura +22°C)
com ciclo claro/escuro de 12 horas, com 4gua e racdo oferecido ad libitum.

Medicamentos: Benznidazol ponderal: foi utilizado o N-benzil-2-nitro-1-imidazolacetamide,
produzido pelo LAFEPE (Laboratério Farmacéutico do Estado de Pernambuco). Para a

dissolucdo dos comprimidos foi utilizada goma ardbica e dgua destilada. O medicamento foi
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administrado na concentracdo de 100 mg/kg de peso/animal/dia, em um volume de 0,2
mL/dia/animal por gavagem.

Benznidazol ultradiluido e dinamizado: A diluicdo do medicamento seguiu o protocolo
preconizado pela Farmacopéia Homeopatica Brasileira (2011) para drogas insoluveis. Foi
utilizado o comprimido de benznidazol como dispensado na formulagdo comercial, triturado
em lactose, obedecendo a escala decimal (1 parte de insumo ativo para 9 partes de insumo
inerte), até a poténcia 6DH (dilui¢do 1:10°), quando entdo, foi solubilizado até a dinamizagéo
a ser utilizada (30DH ~ dilui¢do 1:10%), utilizando dinamizador (AUTIC — Modelo Denise
10-50). Foi administrado 0,2 mL/dia/animal por gavagem.

Esquema de tratamento: O tratamento foi iniciado apds a constatacdo da infeccdo para todos
0s grupos, exceto para 0 grupo BZ,.ma, onde o medicamento ultradiluido (BZ,) foi
administrado 4 dias ap6s o inicio do tratamento com medicamento ponderal (BZ,). A duragao
do tratamento foi de 20 dias consecutivos.

Avaliacdo da infeccdo: Pardmetros parasitolégicos: Parasitemia - avaliada pela técnica de
exame de sangue a fresco entre lamina e laminula (Brener, 1962), com contagem de parasitos
realizada diariamente, até a morte do animal, ou até 30 dias ap6s a infeccdo nos
sobreviventes. A curva de parasitemia foi definida utilizando a parasitemia média diaria dos
animais inoculados para cada grupo.

Pardmetros clinicos: Foram avaliados a cada dois dias. A temperatura corporal foi medida na
regido anterior da coxa traseira esquerda (menor quantidade de pélos) (Termometro Icel,
modelo TD-920.0387). O consumo de racdo e agua foi medido para cada grupo, e dividido
pelo numero total de animais por grupo, expresso por grama (g) ou mililitro (mL) por animal,
respectivamente. A mortalidade foi computada ao longo do periodo de infeccao. A
sobrevivéncia dos animais foi avaliada até o 120° dia ap6s a infecgdao. O aspecto do pélo foi
determinado considerando avaliacdo visual, e classificado como: sem ericamento ou ericado.
O peso corporal foi medido com balanga semi-analitica (Balanga BEL®).

Analise estatistica: Foi utilizado o software Statistica 8.0. Os dados foram comparados
utilizando o teste ndo paramétrico de Kruskal-Wallis com muiltiplas comparagoes.

Aspectos éticos: O estudo foi aprovado pelo Comité de Etica em Experimentacdo Animal
(CEEA) da Faculdade Integrado de Campo Mourao (Brasil), sob o parecer 059/08.

3. RESULTADOS

A avaliacdo da infeccdo experimental murina pelo T. cruzi, em camundongos suicos machos,

de oito semanas de idade, submetidos a diferentes esquemas de tratamento utilizando BZ em
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dose ponderal e ultradiluido mostrou diferentes resultados dependendo do esquema de
tratamento utilizado.

Parametros parasitolégicos

A tabela 1 resume os resultados para os parametros parasitologicos avaliados. A parasitemia
total (Pww) € a area sob a curva da parasitemia média (AUC) para os animais dos grupos BZ,
e BZ,.r1, foram significativamente menores que o observado para o grupo CI (p<0,.0000). O
grupo BZ,.,14a, ndo apresentou diferenca estatistica em relagdo ao CI (p>1,0000), assim como
em relacdo ao BZ, (p>1,0000). O grupo BZ,, da mesma forma, ndo apresentou diferenca
estatistica em relacdo ao grupo CI (p>1,0000), e ao grupo BZ,(p>1,0000).

A sobrevivéncia foi significativamente maior nos grupos BZ, (p=0,0001), BZ.,rr (p<0,0000)
e BZ,.maa (p<0,0000) em relacdao ao grupo CI. O grupo BZ, ndo apresentou diferenca
estatistica em relacao ao grupo CI (p>1,0000).

Tabela 1: Média e desvio padrdo dos parametros parasitolégicos de camundongos, infectados com 1400 formas

tripomastigotas sanguineos da cepa Y de T. cruzi, IP, submetidos ao tratamento com o medicamento

benznidazol ponderal ou ultradiluido em diferentes esquemas. Comparacdo estatistica realizada entre valores na

coluna.
Ptotal AUC Sobrevivéncia
(x108) (x108) (dias)
Cl 6.14+3 974 6.03x391=2 16.00£1.732
BZ, 4 78+3 62 462+3.71 14 36+3.402
BZ, 2.48+2 50P 247+2 58P 120.00+0.00°
BZpsutT 275+3.48¢0 2.73+3.49¢0 120.00+0.00°
BZp:utaa 491+2 71 4 89+2 71 120.00+0.00°b

2p=0.05 comparado ao grupo Cl; ®p«0.05 comparado ao grupo BZe.

A partir do 11° dia de infeccdo pode ser observada maior diferenciacdo parasitoldgica e
clinica entre os diferentes grupos experimentais avaliados (p<0.0000). A evolucao da curva
de parasitemia média dos animais infectados pelo T. cruzi submetidos aos diferentes
esquemas de tratamento, a partir do 11° dia de infeccdo, estd mostrada na figura 1.

Neste periodo, os grupos tratados com BZ em dose ponderal, associado ou ndao ao BZ
ultradiluido (BZ,, BZ:urt, BZy+u14a), apresentaram remissao da parasitemia, com auséncia de
mortalidade, diferentemente do observado no grupo CI. Nestes grupos, independente do
esquema de tratamento utilizado (BZ,+,rr, BZ,+ma), @ associacdo do BZ ponderal com o BZ
ultradiluido ndo alterou significativamente o efeito supressor da parasitemia observado em

animais tratados com o BZ em dose ponderal (p>1,0000).
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Figura 1: Curva de parasitemia média obtida a partir do 11° dia de infec¢do, de camundongos suicos, machos,
de 8 semanas de idade, infectados com 1400 formas tripomastigotas sanguineas da cepa Y de T. cruzi, IP.
Grupos: CI — animais infectados tratados com solugdo hidroalcoélica 7%;. BZ, - animais infectados tratados com
benznidazol ponderal, BZ, — animais infectados tratados com benznidazol diluido, BZ,.,rr- animais infectados
tratados com a associacdo de benznidazol ponderal e ultradiluido a partir da constatacdo da infeccdo; BZ pyrsa-

tratados com benznidazol ponderal a partir da constatagdo da infeccdo e benznidazol ultradiluido 4 dias ap6s.

No grupo tratado somente com o BZ ultradiluido (BZ,) a parasitemia manteve-se elevada,
culminando com a morte de todos os animais dentro de um periodo de até 20 dias, da mesma
forma como observado no grupo CI.

Parametros clinicos

A andlise dos parametros clinicos avaliados para os animais submetidos a diferentes esquemas
de tratamento utilizando o BZ em dose ponderal e o BZ ultradiluido, associados ou ndo, esta
apresentada na figura 2.

Animais do grupo BZ,.,rsa apresentaram evolucdo clinica mais favoravel, com aumento na
ingestdo de ragdo (p<0,0000) e agua (p<0,0000), comparado aos grupos BZ,, CI e CNI (fig.
2A). Da mesma forma, este grupo apresentou quantidade de excretas significativamente
maior que BZ,(p<0,0000), CI (p<0,0000) e CNI (p<0,0000). No grupo BZ,.,r4a ndo foi
observado em nenhum momento ericamento de pelo em qualquer dos animais avaliados (fig.
2B). A avaliacdo visual destes animais ao longo do experimento mostrou melhor condicao
clinica, ndo sendo observada nenhuma mortalidade. No grupo BZ, houve 8% de animais com
ericamento e sobrevivéncia de todos animais do grupo. Estes resultados contrastam com o0s
100% de ericamento e mortalidade observados no grupo CI e 80% de ericamento e 100% de

mortalidade observada no grupo BZ, (fig. 2B).
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Figura 2: Aspectos clinicos de camundongos suicos, machos, de 8 semanas de idade, infectados com 1400
formas tripomastigotas sanguineos da cepa Y de T. cruzi, IP, submetidos a diferentes esquemas de tratamento.
Grupos: CI — animais infectados tratados com solugdo hidroalcdolica 7%; BZ, - animais infectados tratados com
benznidazol ponderal; BZ, — animais infectados tratados com benznidazol ultradiluido, BZ;.,r — animais
infectados tratados com a associacdo de benznidazol ponderal e ultradiluido a partir da constatacdo da infeccdo
dos animais; BZp.m4a — tratados com benznidazol ponderal a partir da constatacdo da infeccdo dos animais e
benznidazol ultradiluido 4 dias ap6s; CNI — animais nao infectados e nao tratados. * p<0,05. Fig. 2A — Ingestdo
de agua e racdo e eliminagdo de excretas; Fig. 2B — Porcentagem de animais que apresentaram ericamento de
pelo e morte; Fig. 2C — Curva de temperatura (°C), Fig. 2D — Evolucdo de peso (g), durante o periodo avaliado

ias). °p<0,05 comparado ao grupo ; °p<0,05 comparado ao grupo BZ,.
120 dias). °p<0,05 d CNI; *p<0,05 d BZ,

Animais do grupo BZ,..rr apresentaram boa evolucdo clinica com aumento significativo na
ingestdo de racdo (p<0,0000) em relacdo ao grupo BZ, e diminuicdo em relacdo aos grupos
CNI (p<0,0000) e CI (p<0,0000) (fig. 2A). Quanto ao consumo de agua, o grupo BZ .t
ingeriu menos que o grupo BZ, (p<0,0000) e o CNI (p=0,0015), sem diferenca estatistica em
relacdo ao grupo CI (p=0,0797) (fig. 2A). A producdo de excretas pelo grupo BZ ..t seguiu a
mesma tendéncia de resultados observados para a ingesta de agua sendo significativamente
menor que os valores observados para os grupos Bz, (p<0,0000) e CI (p<0,0000) (fig. 2A).
Quanto ao ericamento de pelo e mortalidade acumulada, o grupo BZ,.,rr apresentou 30% de

animais com ericamento de pelo e nenhuma mortalidade ao longo do experimento (fig. 2B). A
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ingesta de racdo e agua, assim como a eliminacdo de excretas no grupo BZ,, ndo apresentou
evidencia de beneficio para os animais que receberam este tratamento (fig. 2A).

A partir do 11° dia de infeccdo a diferenca clinica acentua-se entre os grupos experimentais
(p<0,000). Na evolucao da curva de temperatura (fig. 2C) o grupo BZ,.,rsa foi estavel com
temperaturas significativamente mais préximos da normalidade que o BZ, (p<0,0000) nao
apresentando a hipotermia que precede a morte observada no grupo CI. Nao foi verificada
diferenca estatistica nos valores de temperatura do grupo BZ,.,sa comparado ao grupo CNI
(p=0,0690) (fig. 2C). Com relagdo a evolucao do peso (fig. 2B), os animais do grupo BZ,rsa
apresentam maiores valores que os animais dos grupos BZ, (p<0,0000) e CNI (p<0,0000). O
mesmo resultado pode ser observado para os animais do grupo BZ,.,rr. Para o grupo BZ, a
evolucdo da temperatura é mais proxima da observada no grupo BZ, (p<0.0000) que a
observada nos grupos tratados com as associacdes (p<0,0000) e CNI (p<0,0000) (fig. 2C).
Com relacdo ao peso corporal, os animais deste grupo comportam-se como 0s animais
tratados com as associagoes (BZpwraa € BZ,wrr) (p<0,0000) (fig. 2D).

DISCUSSAO

Este artigo descreve diferencas nos parametros parasitolégicos e clinicos de animais
infectados pelo T. cruzi, submetidos a diferentes esquemas de tratamento utilizando os
medicamentos BZ ponderal ou ultradiluido, associados ou ndo. Foram observados diminuicao
de efeitos adversos e melhora clinica de animais tratados com a associacdo BZ ponderal mais
BZ ultradiluido administrado quatro dias apds (BZp:.t4a) ou concomitantemente (BZp:,rr) ao
inicio do tratamento com medicamento benznidazol em dose ponderal (BZ).

Os grupos BZ,+ran € BZp.rr ndo apresentaram diferencas significativas nos valores de P €
AUC comparados ao grupo BZ,, o que comprova que o efeito parasiticida do BZ foi mantido.
Este dado é relevante uma vez que o BZ é o unico medicamento para tratamento etiolégico da
doenca de Chagas disponivel no Brasil, com estudos que mostram seu efeito na melhora do
prognostico e aumento de sobrevida em pacientes tratados a despeito dos importantes efeitos
adversos observados durante sua utilizacdo (Cancado, 2002; Coura e Castro, 2002; Viotti et
al., 2009; Maya et al., 2010; Hasslocher-Moreno et al., 2012).

A tendéncia de aumento da P € AUC no grupo BZ,.,rsa deve ser considerada dentro da
grande variacdo observada individualmente para as medidas de parasitemia na infeccdo
murina pelo T. cruzi e, no contexto clinico geral observado para este grupo (Desquesnes e
Lana, 2010). Esta tendéncia pode ainda refletir desequilibrio passageiro na relacdo entre o
parasito e o hospedeiro, que foi reestabelecido, haja visto que houve reducdo total da

parasitemia com sobrevida de todos os animais deste grupo. De maneira geral, é bem aceito
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na literatura a relagdo direta entre parasitemia e morbidade na infeccdo experimental pelo T.
cruzi. No entanto, existem dados que discutem esta relacao direta (Desquesnes e Lana, 2010).
No presente trabalho, utilizando o modelo murino de infeccao pela cepa Y de T. cruzi, esta
relacdo ndo foi constatada ja que a menor morbidade foi observada no grupo que apresentou
tendéncia a maior Py € AUC (BZp+4141), mesmo que sem diferenca estatistica.

Os beneficios do tratamento nos grupos onde houve a associacdio do BZ ponderal e
ultradiluido podem ser confirmados quando se analisa os dados de sobrevida, onde nos grupos
BZpiaran € BZparr todos os animais sobreviveram mantendo o efeito do BZ ponderal.
Ressalta-se que a utilizagdo da associacdo com o BZ ponderal é primordial para obtencdo do
efeito parasiticida e de sobrevivéncia dos animais com melhora clinica uma vez que os
resultados observados no grupo BZ, sdo insatisfatérios, sem supressao da parasitemia e com
mortalidade de todos os animais, assim como observado no grupo CI.

O benznidazol tem acdo tripanocida para todas as formas parasitarias do T. cruzi (Urbina,
2009; Maya et al., 1997). Sua agao depende do sistema imunologico assim como a patogenia
da infeccdo pelo T. cruzi (Guedes et al., 2011; Girones e Fresno, 2003). Seu mecanismo de
acdo envolve estresse oxidativo com interacGes de nitroreducdo entre componentes do
parasito (Guedes et al., 2011; Urbina & Do Campo, 2003). Além do medicamento ndo ser
completamente eficaz, pode causar toxicidade sistémica e efeitos adversos importantes
dependentes da dose administrada, levando ao abandono do tratamento (Guedes et al., 2011;
Castro et al., 2006; Viotti et al., 2009). Considerando que o melhor efeito do benznidazol vem
com maior tempo de tratamento e que seus efeitos adversos téxicos também sdo
cumulativos/dose dependente (Guedes et al., 2011), o encontro de alternativas para a
diminuicdo destes efeitos adversos contribui para seu melhor desempenho ja que o uso
prolongado aumenta sua eficacia.

Os efeitos dos diferentes esquemas de tratamento sobre a clinica ficam mais evidentes a partir
do 11° dia de infeccdo. A partir deste periodo temos situacoes bem definidas: animais do
grupo BZ, mostram supressdo da parasitemia com inicio dos efeitos adversos como
diminuicdo de peso e variacdo de temperatura com menor ingesta de alimentos e eliminacdao
de excretas; animais do grupo BZ,.,rr mostram supressdo da parasitemia com aumento de
temperatura, aumento de ingesta de racdo e diminui¢do da ingestdao de agua e eliminacao de
excretas com certo percentual de animais apresentando ericamento de pelo; animais do grupo
BZ,:.4r4a mostram supressdo da parasitemia, com temperatura mais estavel sem apresentar a

hipotermia caracteristica que precede a morte em animais infectados com o T. cruzi, melhor
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condicdo de peso corporal, melhores resultados para ingesta de racdo, agua e eliminacao de
excretas, sem apresentar ericamento de pelo.

Se até o 11° dia de infeccdo os efeitos sobre os parametros parasitolégicos podem ser
atribuidos exclusivamente ao BZ ponderal, a partir deste periodo as associacdes respondem
pela diferenciacdo clinica. Fica bastante claro o melhor desempenho do grupo BZ,.4qrsa em
relacdo ao grupo BZ,.4rr. Estes dados confirmam a necessidade de um intervalo entre a
utilizacao do medicamento em dose ponderal e o medicamento ultradiluido destinado a tratar
os efeitos toxicos ou adversos do medicamento ponderal (Lacerda, 1996).

Neste trabalho conseguimos mostrar que os efeitos toxicos ou adversos de medicagdo
ponderal podem ser minimizados pela utilizacdo da substancia ponderal associada a ela
mesma na forma ultradiluida num esquema de tratamento que respeite um intervalo entre o
inicio dos tratamentos, comecando pela administragdo do medicamento ponderal. Aleixo et al.
(2011) e Ferraz et al. (2011) demonstraram que o esquema de administracdo do medicamento
ultradiluido influencia na resposta ao tratamento. Os resultados obtidos nos animais tratados
com a associacdo dos medicamentos no grupo BZ,.qrsa, Onde a clinica foi mais satisfatoria
sem prejuizo da sobrevida, mostram efeito patente e inquestionavel de que esta associacdo
deve ser mais bem explorada. A utilizacdo deste esquema de tratamento deve ser melhor
investigada para a aplicacdo mais disseminada na clinica em humanos contribuindo para a
melhor qualidade de vida em individuos submetidos a tratamentos prolongados utilizando
medicamentos com toxicidade ou efeitos adversos em qualquer patologia (Sundar e
Chakravarty, 2010; Sayed-Ahmed, 2010; Guedes et al., 2011; Brito, 2011).

Deve ainda ser ressaltado que é fato que as condi¢des experimentais refletem em stress para o
animal (Silva et al., 2012), e a administracdo da associacao BZ,.4r4a parece controlar inclusive
estas alteracOes, uma vez que os resultados obtidos neste grupo sdo significativamente
melhores que os observados no grupo CNI. Neste grupo, embora os animais estejam
infectados, numa condicdo desfavoravel, a utilizacdo da medicacdo ultradiluida conseguiu
proporcionar maior bem estar expresso pelos parametros clinicos avaliados.

CONCLUSOES

Pela diminuicdo de efeitos colaterais, melhor evolucdo clinica e ndo comprometimento do
efeito parasiticida, a associacdo do medicamento benznidazol em dose ponderal e ultradiluido
deve ser melhor explorada ndao s6 em infec¢Ges experimentais, mas também na abordagem do
individuo infectado pelo T cruzi, ainda sem sintomatologia, podendo aumentar-se o tempo de
tratamento e consequentemente melhorar seu prognoéstico. Estes resultados mostram que a

utilizacdao do principio da tautopatia/heteroisopatia proporciona uma perspectiva de melhoria
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da abordagem do tratamento de doencas negligenciadas, em que a descoberta de novas drogas
estd comprometida e as drogas existentes ndo sdo satisfatorias. Esta possibilidade pode
constituir alternativa para a diminuicdo dos efeitos adversos causados por drogas alopaticas,
toxicas, usadas em tratamentos prolongados. Neste sentido estas preparacoes em que drogas
alopaticas sdo ultradiluidas e associadas ao tratamento convencional devem ser mais bem
exploradas. Da mesma forma, esta possibilidade deve ser também avaliada em outras
condig¢des clinicas em que as poucas drogas disponiveis apresentam efeitos adversos que

comprometem o tratamento.
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CAPITULO III

CONCLUSOES

1. Medicamentos ultradiluidos mostram beneficios no tratamento de doencas infeciosas. O
aperfeicoamento das técnicas e disseminacdo do conhecimento sobre medicamentos
ultradiluidos constitui alternativa vidvel para o tratamento de infeccOes parasitarias. O
reconhecimento da homeopatia depende da credibilidade dos grupos de pesquisa. Descri¢oes
precisas e detalhadas das metodologias empregadas nos artigos cientificos contribuem para o

avanco no uso da homeopatia.

2. A utilizacdo do bioterapico T. cruzi 17DH, em uso prolongado, administrado 4 dias apos a
infeccdo, mostrou melhor desempenho com reducdo da parasitemia e tendéncia a menor

mortalidade com maiores periodos de sobrevida.

3. A associacdao do benznidazol ultradiluido, administrado quatro dias apdés ou
concomitantemente ao inicio do tratamento com o medicamento em dose ponderal, diminui
efeitos adversos e melhora a evolugdo clinica de camundongos infectados pelo T. cruzi, sem

comprometer o efeito parasiticida da medicacdao convencional.
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PERSPECTIVAS FUTURAS

1. Elaborar um artigo cientifico descrevendo detalhadamente a praxis para realizacdo de
experimentos envolvendo medicacdo ultradiluida, considerando o maximo possivel a
eliminacdo do viés incorporado pelo executor dos experimentos. Trabalho em grupo,
experimento cego, randomizados, controlados com analises estatisticas adequadas,
incorporando sempre que possivel metodologia automatizada, procurando aprimorar insumos
e equipamentos de biotério.

2. Elaboragdo de um artigo avaliando o efeito do bioterdpico T. cruzi 200 DH na infeccdo
murina pelo protozoario, com dados ja obtidos.

3. Avaliacdo detalhada do perfil de citocinas tanto nos experimentos onde se testou os
diferentes bioterapicos de T. cruzi, quanto no experimento em que se testou o efeito do
Benznidazol ultradiluido associado ao benznidazol ponderal.

4. Avaliacao detalhada da histopatologia tanto nos experimentos onde se testou os diferentes
bioterapicos de T. cruzi, quanto no experimento em que se testou o efeito do benznidazol
ultradiluido associado ao benznidazol ponderal.

5. Considerar a possibilidade de pesquisa clinica em humanos infectados pelo T. cruzi e que
interromperam o tratamento, avaliando a utilizacdo da associacdo benznidazol ultradiluido e

benznidazol ponderal.
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