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RESUMO

A esquistossomose ¢ uma doenga parasitdria intravascular presente em regides de
climas tropical e subtropical que acomete, aproximadamente, 200 milhdes de pessoas no
mundo. Estudos utilizando animais infectados tém demonstrado alteragdes no
metabolismo de lipidios. Entretanto, estudos tém reportado diferencas entre as
alteracdes observadas nos animais e humanos. Desta forma, o presente trabalho teve
como objetivo avaliar alteragcdes no perfil lipidico e das apolipoproteinas A-I e B em
pacientes portadores da esquistossomose cronica. Amostras de sangue foram coletadas
em 136 individuos infectados, encaminhados pelo servico de ultrassonografia do setor
gastroenterologia do Hospital das Clinicas da Universidade Federal de Pernambuco e
em 90 individuos saudéaveis. Os parametros lipidicos foram obtidos por métodos
enzimaticos colorimétricos, exceto a VLDL-c e o LDL-c que foram calculados pela
equagao de Friedwald. Os niveis plasmaticos de Apo A-I e Apo B foram determinados
por imunoturbidimetria. Os resultados mostraram que os individuos infectados
apresentaram niveis diminuidos de Colesterol total, LDL-c, HDL-c ¢ Apo A-I, e niveis
elevados de Triglicerideos, VLDL-c ¢ Apo B, quando comparados com o grupo
controle. A relagdo Apo B/Apo A-I também foi significativamente (p<0,0001) mais
elevada nos individuos infectados em comparagdo ao grupo controle. Os resultados
também sugerem que a esquistossomose mansdnica cronica influi diretamente para
elevagdo da relagdo Apo B/Apo A-I (O. R. 5,3/p=0,0477). Desta maneira, observou-se
que a esquistossomose mansonica cronica provoca alteragdes no metabolismo lipidico e
das apolipoproteinas A-I e B semelhantes aquelas apresentadas por individuos
portadores de doencas cronicas degenerativas nao transmissiveis como, por exemplo, a

diabetes mellitus, obesidade e aterosclerose.

Palavras-chaves: esquistossomose, lipidios, Apolipoproteina A-I, Apolipoproteina B.



ABSTRACT

Schistosomiasis is a parasitic disease that affects 200 million people worldwide.
Research using infected animal has shown changes in lipid metabolism. However,
studies reports there differences between the changes observed in animals and human.
Thus, this study aimed to evaluate alterations in lipids and apolipoprotein A-I and B
concentration in the various chronic phases of schistosomiasis mansoni. This study was
done in 226 individuals, samples of blood plasma amongst those 136 carriers of chronic
schistosomiasis guided at the Hospital das Clinicas da Universidade Federal de
Pernambuco, and 90 control individuals. Lipid profile in these individuals was
determined by enzymatic-colorimetric methods, except VLDL-cholesterol and LDL-
cholesterol was calculated by Friedewald's equation. Plasma levels of Apolipoprotein
A-I and Apolipoprotein B were determined by immuneturbidimetric assay. The results
showed that infected individuals had reduced levels of total cholesterol, LDL-
cholesterol, HDL-cholesterol and Apo A-I, and high levels of triglycerides, VLDL-c
and Apo B, when compared to the control group. The Apo B/Apo A-I ratio was
significantly (p<0,0001) high in patients with chronic schistosomiais. Furthermore,
logistic regression demonstrated that chronic schistosomiasis increases the Apo B/Apo
A-I ratio (O.R. 5.3; p=0.0477). Therefore, it was observed that chronic schistosomiasis
causes significant changes in lipid and apolipoprotein Al and B metabolism, including
similar those observed in chronic degenerative not transmissible disease as for example

diabetes mellitus, obesity and atherosclerosis.

Keywords: Schistosomiasis, lipids, Apolipoprotein A-I, Apolipoprotein B.
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1. INTRODUCAO:

A esquistossomose ou bilharziase ¢ uma doenca parasitaria intravascular, que
estd presente em regides de climas tropical e subtropical causada por helmintos
trematodeos do género Schistosoma. Estima-se que ao redor do mundo existam,
aproximadamente, 200 milhdes de pessoas infectadas e que outros 600 milhdes de
pessoas vivam em condic¢des de risco. Estudos epidemiologicos revelam que 76 paises e
territorios sdo endémicos para esta parasitose (Figura 01). Entretanto, 85% dos casos

concentram-se no continente africano (ENGELS et al., 2002, RIDI et al., 2004).

Area controlada
Area em estagio de controle
Area ndo controlada

Figura 01: Distribuicdo global da esquistossomose e seu estado de controle (ENGELS et al., 2002).

O primeiro caso de esquistossomose humana foi descrito pelo patologista
alemao Theodore Maximilian Bilharz (1825-1862). Apds fazer autopsias em individuos
infectados no Egito, ele descreveu os vermes adultos, machos e fémeas, ambos
parasitando o sistema porta e a bexiga. Também descreveu a morfologia do ovo com
sua peculiar espicula terminal. Os parasitos foram denominados Distomum
(Schistosoma) haematobium. Contemporaneamente ao patologista alemdo, no Japao,

outros pesquisadores relatavam a ocorréncia de outro trematoda de morfologia similar
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que parasitava o sistema porta, o Shistosoma japonicum. Em 1907, na Inglaterra, Luigi
Sambon (1865-1931) observou a ocorréncia de ovos com espiculas laterais nas fezes de
individuos doentes, que mais tarde denominara ovos de S. mansoni. No Brasil, o
primeiro caso da esquistossomose mansonica foi descrito em 1907 por Piraja da Silva
no estado da Bahia (COON, 2005; AMARAL et al., 2006).

O género Schistosoma possui varias espécies que infectam animais ¢ algumas
que acometem o homem. Contudo, existem trés espécies de maior interesse médico: S.
haematobium, S. japonicum e S. mansoni. Estes vermes sdo brancos ou cinzas, medem
7-20 mm de comprimento, possuem um tegumento complexo por onde absorvem os
nutrientes oriundos do hospedeiro e excretam metabolitos. Diferentemente de outros
trematodeos, estes parasitas apresentam dimorfismo sexual, sendo os machos achatados
dorso-ventralmente e com uma fenda longitudinal, denominado canal ginec6foro, onde

abriga as fémeas que sdo cilindricas e afiladas (Figura 02) (GRYSEELS et al., 2006).

Figura 02: Morfologia do S. mansoni (Disponivel em:
http://vineetgupta.files.wordpress.com/2008/06/schistosoma_mansoni2.jpg, acessado
em 12/01/09, 23:19h)

As fémeas destes parasitos podem produzir centenas de ovos por dia (B), que

sdo eliminados pelas fezes (S. japonicum e S. mansoni) ou pela urina (S. haematobium)
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de individuos infectados. Cada um desses ovos possui uma larva ciliada denominada
miracidio (C). Quando os ovos entram em contato com a agua, sob condi¢des ideais de
luz e temperatura, eclodem liberando os miracidios, que nadam até encontrar o
caramujo (D), o hospedeiro intermediario. Apdés a penetragdo no caramujo, OS
miracidios multiplicam-se assexuadamente em esporocistos que darlo origem as
cercarias. Cerca de 4-6 semanas depois da penetragdo, as cercarias (E) saem do
caramujo e permanecem nadando no meio aquatico por at¢ 72h. Quando o individuo
entra em contato com colecdes de daguas contaminadas, as cercarias penetram
ativamente através da pele, transformam-se em esquistossomulos e migram pela
corrente sangiiinea passando pelos pulmodes, local de alongamento, até chegar ao
sistema porta-hepatico, onde alcancam a maturidade sexual (A) e finalmente seguem

para as veias mesentéricas para ovoposi¢ao (Figura 03) (BLANCHARD, 2004).

Figura 03: Ciclo de vida do S. mansoni (GRYSEELS et al., 2006)
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Dentre as espécies do género Schistosoma, o S. mansoni ¢ o agente etiologico da
esquistossomose no Brasil que, apesar de ter sua origem africana, teria sido introduzido
na regido no periodo colonial através do trafico de escravos oriundos daquele
continente. O sucesso da perpetuagdo do parasito na regido foi atribuido a dois fatores
principais: condi¢des climaticas semelhantes ao habitat original e a existéncia de um
hospedeiro intermediario compativel com o seu ciclo de vida, os moluscos do género
Biomphalaria. No Brasil, existem trés espécies deste género: B. glabrata, B. straminea,
B. tenagophila (PARAENSE, 1983; GRYSEELS et al., 2006). Destas trés espécies o B.
glabrata ¢ o que apresenta maior susceptibilidade a infec¢do pelo S. mansoni devido ao
seu maior tamanho, melhor adaptacdo ao parasito e um maior nimero de larvas
infectantes liberadas (MALAGUENO et al., 1994).

Estima-se que no Brasil existam cerca de 2,5 milhdes de casos da esquistossomose
mansodnica, sendo bastante endémico na regido nordeste. O estado de Pernambuco —
Nordeste — Brasil possui uma das prevaléncias médias mais elevadas de pessoas
infectadas pelo S. mansoni, com uma concentragdo dos casos predominantemente nas
zonas da mata e litorainea (AMARAL & PORTO, 1994; BARBOSA et al., 1996;
BARBOSA et al., 2001; BARBOSA et al., 2006).

A patologia da esquistossomose mansonica ¢ dividida em duas fases: fase aguda e
fase cronica (GRYSEELS, 2006). A fase aguda ¢ caracterizada por uma reagdo imune
decorrente da penetragdo das cercarias através da pele do hospedeiro, ¢ autolimitante e
resolvida espontaneamente. Os principais sintomas da fase aguda sdo: diarréia, febre,
perda de peso, tosse, mialgia, atralgia, eosinofilia, leucocitose e urticaria (dermatite
cercariana). Geralmente ndo ¢ observada nas populagdes de areas endémicas, sendo
mais comum em individuos oriundos de areas ndo-endémicas que entram em contato

com antigenos do parasito pela primeira vez (CALDAS et al., 2008).
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A fase cronica ¢é caracterizada pelo comprometimento de orgdos e tecidos
ocasionados por reagdes granulomatosas, que sdo desencadeadas pela deposi¢cdo dos
ovos do parasito nos mesmos. De acordo com os 6rgdos envolvidos e seu grau de
comprometimento, a fase cronica ¢ subdividida em trés subfases: fase intestinal (FI),
fase hepatointestinal (FHI) e fase hepatoesplénica (FHE) (BLANCHARD, 2004;
GRYSEELS, 2006). Tradicionalmente, a ultra-sonografia tem sido o método mais
utilizado para diagndstico e acompanhamento de pacientes esquistossomaticos cronicos
possibilitando, inclusive, a caracteriza¢do das subfases (BEZERRA et al., 2004).

A FI ¢ caracterizada por lesdes nas alcas intestinais promovidas pela postura dos
ovos, pela fémea do parasito, nos vasos sangiiineos do plexo mesentérico causando
granulomas, pseudopo6lipos e microulceragdes na mucosa intestinal. Enquanto que a
FHI constitui uma fase intermediaria entre a FI e a FHE, onde podem ser observadas as
primeiras lesdes granulomatosas no figado, decorrente da deposicdo dos ovos
(GRYSEELS, 2006).

A FHE ¢ a estdgio mais avancado da doenca e geralmente se estabelece apds a
primeira década da infec¢do, sendo encontrada principalmente em areas hiperendémicas
onde ocorrem reinfecgdes sucessivas. No decorrer desta fase observa-se maior grau de
lesdes hepaticas, alteragdes fisiopatoldgicas e manifestagdes clinicas (ABDALLAHI et
al., 1999). A entidade anatomo-patologico caracteristica da FHE ¢ representada pela
lesdo peri-portal, descrita por Symmers em 1904, conhecida como fibrose de Symmers,
que ¢ resultante de uma intensa neoformagdo conjuntiva nos sinuséides hepaticos,
desencadeada por antigenos soluveis secretados pelos ovos viaveis. Durante esta fase
também pode ser observado o aparecimento de varizes esofagianas, que podem se
romper e ocasionar hemorragias digestivas; circulacdo colateral e ascite causada pela

combinag¢do da hipoalbuminemia e hipertensdo portal (Figura, 04); aumento no tamanho
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do bago (esplenomegalia) resultante da congestdo da circulagdo porta-hepatica e
proliferacao celular acentuada do sistema fagocitico-mononuclear; hiperesplenismo, que
leva ao aparecimento de anemia, leucopenia e¢ trombocitopenia (ANDRADE et al.,

1962; STAVITSKY, 2004; GRYSEELS et al., 20006).

Figura 04: A esquerda, paciente apresentando ascite e circulagio colateral. A direita, esdfago
apresentando varizes esofagianas (disponivel em: www.hepatocentro.com.br, acessado em
13/01/09 16:11h).

De acordo com as fases da doenga, o hospedeiro expressa diferentes padrdes de
resposta imune, que sdo mediadas por células T auxiliares CD4+. Durante a fase aguda
o padrao citocinico Thl (IL-2. TNF-a e IFN-y) é predominantemente expresso, estando
relacionado com fungdes citotoxicas e inflamatorias. Enquanto que na fase cronica
predomina o padrao Th2 (IL-4, IL-5, IL-6, IL-10 e IL-13) que tem um papel estimulante
para producao de anticorpos, principalmente IgE, proliferacdo e ativacdo de eosinofilos.
O balanco entre as respostas Th1/Th2 est4 relacionado com a regulagdo da intensidade
da reagdo granulomatosa bem como do grau de fibrose hepatica observado. O equilibrio
estabelecido entre estes padroes citocinicos ¢ determinante para a sobrevivéncia muitua
na relagdo parasito hospodeiro (BRUNET et al., 1998; WYNN et al., 2004; ABATH et

al., 2006; Caldas et al., 2008).
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O tratamento clinico padrdo da esquistossomose ¢ baseado na utilizagdo de drogas
esquistossomicidas, principalmente a Oximiniquine e o Praziquantel. Atualmente, o
Praziquantel, um derivado pirazino-isoquinolona, tem sido a droga de escolha para o
tratamento da esquistossomose devido ao seu menor custo/tratamento, alta eficacia e
baixa toxicidade em relagdo aos demais quimioterapicos (CIOLI & PICA-MATTOCIA,
2003; DAYAN, 2003; McFADYEN, 2006; KATZ & COLEHO, 2008). Entretanto,
alguns pacientes portadores da FHE mais avancada necessitam de uma intervengdo
cirargica, que consiste na retirada do baco (esplenectomia), no intuito de diminuir a
hipertensao portal e a congestdo hepatica, o que resulta numa melhora no metabolismo
do figado e, por conseguinte, no quadro geral do paciente (BRANDT et al., 2005).

Recentes estudos tém demonstrado uma intima associagdo entre estados infecciosos
e/ou inflamatdérios com alteracdes no metabolismo de lipidios, lipoproteinas e
apolipoproteinas, particularmente com relagdo a apolipoproteina A-I, o principal
componente protéico da HDL (High Density Lipoprotein), e a apolipoproteina B, o
principal constituinte protéico da VLDL (Very Low Density Lipoprotein), IDL
(Intermediate Density Lipoprotein) e LDL (Low Density Lipoprotein). Estas altera¢des
estariam relacionadas com a a¢do direta do parasito sobre o hospedeiro, como também
ao padrao de resposta imune expresso durante as fases agudas e cronicas das infec¢des
(KHOVIDHUNKIT et al., 2000).

Pesquisas utilizando modelos de experimentacdo animal t€ém demonstrado que a
esquistossomose esta relacionada com algumas alteragdes no metabolismo de lipidios e
lipoproteinas. Estudos com camundongos infectados relatam reducdo nos niveis
plasmaticos de colesterol esterificado e elevacao dos fosfolipidios plasmaticos.
Experimentos, utilizando sagiiis (Callithrix jacchus) como modelo de infecgdo em

primatas, demonstraram haver alteragdes na composicdo das membranas lipidicas de

15



eritrocitos dos animais que desenvolveram a infec¢ao cronica e reducdo na atividade da
enzima lecitina colesterol acil-transferase (LCAT), que poderia estar relacionada com
alteragdes no metabolismo do colesterol, interferindo no seu transporte reverso (LIMA
et al.,1998). Outros estudos também relataram alteragdes no metabolismo de
triglicerideos e lipoproteina de muito baixa densidade (VLDL — very low density
lipoprotein), tendo sido observados niveis elevados, em camundongos que
desenvolveram a fase aguda da esquistossomose mansonica (FEINGOLD et al.,1989;
DOENHOFF et al., 2002, RAMOS et al., 2004 e LA FLAMME et al., 2007).

Estudos em humanos também tém demonstrado que a esquistossomose cronica
promove alteragdes no metabolismo lipidico como, por exemplo, através da peroxidacao
de lipidios de membrana nos eritrocitos e diminuicao da atividade da LCAT (SILVA et
al., 2001; FACUNDO et al., 2004). No entanto, ainda sdo escassos trabalhos que
avaliem de forma mais ampla as altera¢des lipidicas em humanos decorrentes da
esquistossomose mansoOnica cronica (ABDALLAHI et al., 1999), bem como as
alteracdes provocadas no metabolismo das apoliproteinas A-I e B nestes individuos.

Convém também mencionar que apesar de a experimentacdo animal ser uma
alternativa sustentavel para simular estados infecciosos e/ou inflamatorios (WARREN,
1964; LUSIS, 1993), estudos tém relatado diferengas entre as alteragdes lipidicas e
lipoprotéicas observadas em modelos animais € em humanos, como, por exemplo, a
diminui¢do dos niveis de colesterol total e LDL-c observado nos primatas, que se
encontra em estados infecciosos e/ou inflamatorios, contraria a eleva¢ao destes niveis
em roedores (KHOVIDHUNKIT et al., 2004).

Além disso, estudos epidemiologicos tém demonstrado estreita relagdo entre
alteracdes persistentes no metabolismo lipidico com a patogénese de doencas cronicas

degenerativas ndo transmissiveis (DCDNT), tais como: diabetes mellitus, hipertensao
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arterial, doengas cardiovasculares (DCVs) e obesidade (LA FLAMME et al., 2007).
Estas patologias sdo responsaveis por cerca de 60% dos 56,5 milhdes de dbitos anuais
que ocorrem no mundo (ORGANIZACAO PANAMERICANA DE SAUDE/OMS,

2003).

Desta forma, sdo de grande relevancia estudos que tenham como objetivo o
estabelecimento de dados que possam ser utilizados com fins de auxiliar o diagnostico
e/ou progndstico, assim como a predisposi¢do e a investigacdo de fatores de risco para
determinadas co-morbidades que possam acometer os individuos portadores da
esquistossomose mansdnica durante o periodo da infeccdo ou até mesmo apos o

tratamento desta parasitose.
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2. OBJETIVOS:

2.1. GERAL:

Investigar as alteragdes no perfil de lipidios e das apolipoproteinas A-I e B em

relacdo as subfases da esquistossomose mansonica cronica.

2. 2. ESPECIFICOS:

1. Obter um grupo de individuos portadores de esquistossomose mansonica
na fase cronica e outro grupo de individuos sauddveis para compor o
grupo controle;

2. Identificar o perfil lipidico (Colesterol total, triglicerideos, HDL-
colesterol, LDL-colesterol e VLDL-colesterol) em todos os individuos
participantes da pesquisa;

3. Quantificar as concentragdes plasmaticas das Apoliproteinas A-I e B das
amostras obtidas;

4. Determinar a relagdio Apo B/Apo A-1 de todos os individuos
participantes da pesquisa;

5. Analisar os niveis de lipidios, lipoproteinas e apolipoproteinas A-I e B de

acordo com as subfases da esquistossomose mansonica cronica.
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4.1.1. ABSTRACT:

Background: Schistosomiasis is a parasitic disease that affects 200 million
people worldwide. Research using infected animal has shown changes in lipid
metabolism. However, studies reports there differences between the changes observed
in animals and human. Thus, this study aimed to evaluate alterations in lipids and
apolipoprotein A-I and B concentration in the various chronic phases of schistosomiasis
mansoni. Methods: This study was done in 226 individuals, samples of blood plasma
amongst those 136 carriers of chronic schistosomiasis guided at the Hospital das
Clinicas da Universidade Federal de Pernambuco, and 90 control individuals. Lipid
profile in these individuals was determined by enzymatic-colorimetric methods, except
VLDL-cholesterol and LDL-cholesterol was calculated by Friedewald's equation.
Plasma levels of Apolipoprotein A-I and Apolipoprotein B were determined by
immuneturbidimetric assay. Results: The results showed that infected individuals had
reduced levels of total cholesterol, LDL-cholesterol, HDL-cholesterol and Apo A-I, and
high levels of triglycerides, VLDL-c and Apo B, when compared to the control group.
The Apo B/Apo A-I ratio was significantly (p<0,0001) high in patients with chronic
schistosomiais. Furthermore, logistic regression demonstrated that chronic
schistosomiasis increases the Apo B/Apo A-I ratio (O.R. 5.3; p=0.0477). Conclusion:
Therefore, it was observed that chronic schistosomiasis causes significant changes in
lipid and apolipoprotein Al and B metabolism, including similar those observed in
chronic degenerative not transmissible disease as for example diabetes mellitus, obesity

and atherosclerosis.

Keywords: Schistosomiasis, lipids, Apolipoprotein A-I, Apolipoprotein B.
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4.1.2. INTRODUCTION:

Schistosomiasis is a parasitic disease present in regions of tropical and
subtropical climates and, approximately, 200 million people in world are infected by the
disease. In Brazil, the etiologic agent of schistosomiasis is S. mansoni that infects about
2,5 million people [01-04]. The pathology of schistosomiasis is composed of two stages,
acute and chronic. The acute stage is an immune reaction self-limited and resolved
spontaneously. The chronic phase is characterized by commitment of organs and tissues
caused by granulomatous reactions, which are activated by the deposition of parasite
eggs. The chronic phase is subdivided into three sub-phases or forms of the disease:
Intestinal Schistosomiasis (IS); Hepatointestinal Schistosomiasis (HIS); Hepatoesplenic
Schistosomiasis (HES) [05-07].

Research using mice as animal model has shown that schistosomiasis is related
to some changes in the metabolism of lipids and lipoproteins, such as a reduction in
plasma levels of total cholesterol and increased in the levels of triglycerides and VLDL
[08-09]. Others experiments using Callithrix jacchus as a model of infection in primates
have shown changes in lipid composition of membranes of erythrocytes and a reduction
in the activity of the enzyme lecithin-cholesterol acyl transferase (LCAT), which could
be related to alteration in the cholesterol reverse transport [10]. Studies in infected
patients have shown that chronic schistosomiasis promotes alteration in lipid
metabolism, such as the peroxidation of lipids in the membrane of erythrocytes and
decreased activity of LCAT. However, still few studies that assess the impact of
schistosomiasis on the metabolism of lipids and lipoproteins in human [11].

Recent studies have demonstrated a close association between infection and/or

inflammatory states with disorders in the metabolism of lipids, lipoproteins and
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apolipoproteins, particularly in relation to Apoprotein A-I (Apo A-I), the main protein
constituent of HDL and the Apoprotein B (Apo B), the main constituent proteinof very
low density lipoprotein (VLDL), intermediate density lipoprotein (IDL) and low density
lipoprotein (LDL), reflecting, consequently, in apo B/Apo Al ratio, which recently has
been used as a predictive index of risk for development of atherosclerosis and metabolic
disorders. These changes occur by direct action of the parasite on the host, well as
immune response expressed during phases of acute and chronic infection [12-14].
Epidemiological studies have demonstrated a close relationship between changes in
lipid metabolism with pathogenesis of degenerative not transmissible diseases, such as:
diabetes mellitus, obesity and atherosclerosis [12]. Thus, this study aimed to evaluate
changes in lipid profile and apolipoproteins Al and B in the various chronic phases of

schistosomiasis mansoni.

4.1.3. MATERIALS AND METHODS:

4.1.3.1. STUDY SUBJECTS:

Blood samples were obtained from 136 individuals with chronic schistosomiasis
and 90 healthy individuals. The patients were guided by ultrasound service of the
gastroenterology sector at the Hospital das Clinicas da Universidade Federal de
Pernambuco (HC-UFPE), all they previously classified according to the forms of the
disease, and the control group was from non-endemic areas of the state of Pernambuco -
Brazil, with negative parasitological examination. The participants were instructed to
remain in prior fasting (12-14 hours) and all they signed informed and free consent term
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to take part in the study. This study has approval of the Ethics Committee of the HC-

UFPE N° 290/99 CEP/CCS, protocol 193/99 CEP/CCS.

4.1.3.2. PROCESSING OF SAMPLES AND MEASUREMENT OF LIPID
PARAMETERS:

The blood samples were collected into tubes with EDTA (Img/ml) and the
plasma was isolated after centrifugation (Sorvall, USA) at 1500 xg for 15 minutes.
Plasma concentrations of total cholesterol, triglycerides and HDL-cholesterol were
determined by enzymatic-colorimetric methods (Aboott - Germany), while plasma
levels Apolipoprotein  A-I and Apolipoprotein B were determined by
immuneturbidimetric assay (DiaSys - Germany), by using the Architect c8000 analyzer
(Aboott - Germany). The plasma concentration of LDL-cholesterol and VLDL-

cholesterol was calculated by the Friedewald's equation.

4.1.3.3. STATISTICAL ANALYSIS:

The results were expressed as mean + Standard Error Mean (S.E.M.). The
differences in plasma concentrations of lipids and apolipoproteins between groups were
obtained by analysis of variance (ANOVA). Logistic regression adjusted for sex and
age was used to determine the association of the values Apo B/Apo A-I ratio with
chronic schistosomiasis. Statistical significance for all comparisons was assigned at

P<0.05, and all tests were performed using Statview for Windows (EUA, 1998).
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4.1.4. RESULTS:

From a total of 136 infected individuals, 12 patients presented the IS form, 42
the HIS form and 82 the HES form. Figure 01 shows the results of the lipid parameters
according to chronic schistosomiasis form. Individuals with HIS and with HES showed
significant low levels of TC, HDL-c and LDL-c when compared with the control group.
Among groups, the HES showed the lowest value of these lipids. However only the IS
group presented significant reduction on the plasma levels of HDL-c. On the other hand,
the levels of TG and VLDL-c, were significantly high in the patients with IS, HIS and
HES high when compared to the Control group. It was observed that the groups IS and

HIS presented the highest levels of TG and VLDL-c.

Plasma levels of Apo A-I, Apo B and the Apo B/Apo A-I ratio are shown in
Figure 02. Significant reduction in the level of Apo A-I as observed in plasma of HIS
and HES patients, as compared to the control group. The levels of Apo B as significant
higher in the IS patients when compared with control and the other patients groups. The
Apo B/Apo Al ratio was significantly higher for all groups of schistosomiasis patients.
The odds ratio access by logistic regression showed that chronic schistosomiasis may

contribute to increase these values up to 5.3 fold (p=0,0477).

4.1.5. DISCUSSION:

The Reduction on the levels of TC and LDL-c in HES patients was also

observed in others studies [15-16]. The decreased on the plasma concentrations of TC
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and LDL-c in these subjects may be related to various factors, such as the fact of S.
mansoni be unable to synthesize cholesterol, getting it by endocytosis of LDL
molecules, through surface receptors expressed by parasite [17-20]; decrease in activity
of the LCAT resulted in a decrease in the circulation of lipids [21]; and synthesis of
natural antibodies to cholesterol in chronic inflammatory reactions, which are related to
the metabolism of cholesterol by opsonization [22-23]. Studies also report that during
the course of chronic schistosomiasis occurs an increase in the population of

macrophages and altering function to phagocytosis native LDL [24].

Although it was observed a decrease in the levels of TC and LDL of infected
individuals, works report that during infectious and/or inflammatory states may occur
morphological and chemical changes in the molecules LDL [25-26]. These modified
LDLs are more susceptible to oxidation and have high affinity to the vascular
endothelium may thus initiate or exacerbate atherosclerosis [12, 27]. Including, study
using mice infected with S. mansoni, observed that despite having been a significant
reduction in levels of TC and LDL-c of these animals, there was no decrease in the

development of atherosclerotic lesion [24].

With regard to high levels of TG and VLDL-c observed in groups FI and FHI.
Alterations in levels of these components of the lipid profile also were observed in
others studies in patients with chronic inflammatory bowel disease [28]. These changes
in the metabolism of TG and VLDL may be related to the cytokine profile expressed
during these processes, and interleukins such as IL-6 and IL-1p are the main mediators
[14]. Works that evaluated the impact of IL-6, a interleukin constituent of Th2 immune
response expressed during chronic schistosomiasis, in the metabolism of lipids in

healthy subjects, found that individuals who had higher concentrations plasma IL-6 had
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higher levels of TG and VLDL-c [29]. Studies have shown that IL-6 acts by inhibiting
the activity of lipoprotein lipase in adipocytes resulting in a decrease in the clearance of
VLDL; inducing the synthesis of free fatty acids and secretion of VLDL in the liver [30-

32].

Recently, works have related that the hypertriglyceridaemia is an important risk
factor for the development of cardiovascular diseases (CVDs) [33-34]. Studies have
reported the role of triglyceride-rich VLDLs in the pathogenesis of atherosclerosis.
These lipoproteins can interact with receptors for LDL and apoB-48 found in
monocytes/macrophages surface, resulting in the formation of foam cells that are

responsible for the development of atherosclerosis [35].

The Reduction in the plasma levels of HDL-c observed in patients with HES was
similar to results reported by studies using primates of species Callithrix jacchus as an
experimental model by S. mansoni similar to humans, and suggested that the decreased
levels of HDL-c may be related to reduced activity of LCAT [21]. Other studies have
also shown that during the acute and chronic inflammatory response is an
overexpression of the enzyme phospholipase A2, which would be responsible for

increasing the catabolism of HDL particles from circulating [36-38].

Epidemiological studies report that reduced levels of HDL is considered an
independent risk factor for CVDs. Other studies also emphasize that this persistent
decreases lipoprotein during infection and/or inflammatory states represent a major risk
factor for the development of these diseases. This fact can be explained by the role that

HDL plays in reverse transport of cholesterol [39-40].
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Patients HES presented reduced levels of Apo A-I and apo B, studies report that
during the acute and chronic inflammatory response is a decrease in hepatic synthesis of
protein anabolic and an increase synthesis of acute phase proteins [41]. Experiments,
using liver cells (Hep G2 cells) cultured in vitro, showed that when they are exposed to
IL-6, IL-1PB and TNF-a showed a lower rate of secretion of ApoA-I and apoB in the
medium [42]. Many cytokines act by inhibiting the transcription of mRNA of proteins
in liver [43]. Moreover, during the stage of hepatosplenic schistosomiasis can be
observed a replacement of functional hepatic parenchyma by fibrous tissue healing,
which results in decreased synthesis of liver function [44]. With related to high levels de
Apo B observed in IS individuals, is possible that this be due induces on the production

and secretion of apoB-48 in bowel cells by TNF-a [45].

Previous studies, with mice, have shown that intravenous injections or
overexpression of Apo A-I gene cause a reduction in the progression or even a
regression of atherosclerotic lesion [46]. On the other hand, studies have reported that
high plasma levels of Apo B might present a significant risk factor for the development
of atherosclerosis [47-48]. Recently, the Apo B/Apo A-I ratio has been associated with
insulin resistance, a major component of the metabolic syndrome, which is directly
related to risk for the development of CVDs [49-50]. The higher Apo B/Apo A-I ratio
found in this study in chronic schistosomiasis patients suggest that these patients are
more predispose to development de CVDs. Works also reported that reducing the
activity of LCAT, hypertriglyceridemia, decreased levels of HDL-c and Apo A-I,
elevated levels of LDL-c, Apo B and VLDL-c are lipids alterations also found in
individuals with that are associated with the pathogenesis of chronic degenerative

diseases not transmissible (CDDNTSs), such as: diabetes mellitus, insulin resistance,
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hypertension, CVDs and obesity. We results showed that alterations in the lipid
metabolism of schistosomiais patients are common to the lipid alterations found in
individuals with CDDNTs [51-52]. Thus, are very important studies that have as aim the
establishment of data that can be used for purposes of assisting in the diagnosis and/or
prognosis, well as research of risk factors for certain co-morbidities that may affect the

individual infected by S. mansoni, even after the treatment of this parasite.
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4.1.8. FIGURES

Figure 01
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Figure 02
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4.9. FIGURES LEGENDS:

Figure 01: Plasma levels of total cholesterol, LDL-c, VLDL-c, HDL-c and triglyceride
of infected individuals according to the form of schistosomiasis compared to the control

group. *p<0.05; **p<0.01; ***p<0.001.

Figure 02: Plasma levels of Apo A-I, Apo B and Apo B/Apo A-I ratio of infected
individuals according to the form of schistosomiasis compared to the control group.

*p<0.05; **p< 0.01; ***p< 0.001.
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5. CONCLUSOES:

L

II.

I1I.

As alteracdes no metabolismo lipidico e das apolipoproteinas, que ocorrem
durante a esquistossomose mansdnica na fase cronica, sdo diferentemente
expressas no decorrer das suas formas.

A esquistossomose mansonica cronica contribui para elevagcdo dos valores da
razdo Apo B/Apo A-I, predispondo os individuos portadores, segundo este
indice, a alteragdes metabolicas e suas complicagdes.

Individuos portadores da esquistossomose mansdnica na fase cronica
apresentaram alteragdes no perfil lipidico similares as observadas em individuos
portadores de doencgas cronicas degenerativas ndo transmissiveis, tais como:

diabetes mellitus, obesidade, doengas cardiovasculares e resisténcia insulinica.
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