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RESUMO

Objetivo: Avaliar a relacdo entre o FNT-a, a gravidade da
apresentagéo clinica e a trombocitopenia, além da freqguiéncia
do FNT2 e sua influéncia sobre os niveis da citocina. Material
e Métodos: Foram avaliados pacientes primoinfectados pelo
P. vivax, > 15 anos, provenientes de Belém, Para, com sintomas
ha < 21 dias, atendidos e acompanhados clinicamente no
Instituto Evandro Chagas (IEC) ou hospitalizados. A parasitemia
foi quantificada todos os dias até a negativacdo. Adotou-se a
cloroquina e a primaquina por via oral, durante sete dias,
como tratamento. Amostras sanguineas foram coletadas em
DO e D7 para analises hematolégicas e bioquimicas, titulos do
FNT-a e a frequéncia do FNT2. Os programas Biostat 2.0 e
Excel-Windows foram utilizados para as andlises estatisticas
das diferencas e das correlacdes entre os parametros obtidos.
Resultados: Oitenta e trés pacientes foram atendidos e
acompanhados clinicamente no DO, D1, D2, D3 e D7, de
fevereiro/2002 a margo/2003. O FNT-a se correlacionou
positivamente e significativamente com a parasitemia (rs =
0,33; p < 0,01) e com os escores clinicos (rs = 0,48; p = 0,0001),
porém negativamente com as plaquetas (rs = -0,48; p < 0,001)
em DO. Os niveis elevados de FNT-o foram responsaveis pela
intensidade das manifestacdes clinicas e pela trombocitopenia
nestes pacientes, porém o FNT2 n&o produziu titulos altos da
citocina. Consequientemente, titulos elevados de FNT-a foram
benéficos na maioria dos casos, a plaquetopenia € um sinal
de gravidade e outros fatores genéticos foram responsaveis
pelos niveis elevados dessa citocina nesta amostra.

DESCRITORES
Malaria vivax. Manifestag6es Clinicas. Trombocitopenia. FNT-
a, FNT2.
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SUMMARY

Objective: Evaluate the relationship between the TNF-a, the
severity of clinical presentation, the thrombocytopenia, the
frequency of TNF2 and its influence over cytokine levels.
Material e Methods: We evaluated patients with first episode
of vivax malaria, > 15 years, with disease duration < 21 days,
coming from the city of Belém, Pard, attended at the Instituto
Evandro Chagas (IEC) or hospitalized. The parasitemia was
quantified every day till the negativation. The adopted
treatment was cloroquine and primaquine PO, during seven
days. Blood samples were collected at DO and D7 to realize
quantification of hematological and biochemical parameters,
TNF-a titles and TNF2 frequency. The programs Biostat 2.0
and Excel for Windows were applied to analyze the differences
and correlations between the parameters. Results: Eighty three
patients were attended and accompanied clinically at DO, D1,
D2, D3 and D7, from february/2002 till march/2003. The
TNF-a level correlated positively and significantly with
parasitemia (rs = 0.33, p < 0.01) and clinical scores (rs = 0.48,
p = 0.0001), but negatively with the platelets (rs = -0.48, p <
0.0001) at DO. Consequently, high titles of TNF-a levels were
beneficial to the majority of the cases; the thrombocytopenia
is a signal of severity, and others genetic factors were responsible
for the high levels of this cytokine and phenotypic
manifestations on this sample.

DESCRIPTORS
Vivax Malaria. Clinical Manifestation. Thrombocytopenia.
TNF-a, TNF2.
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interagdo do parasito com o hospedeiro,
A influenciada por caracteristicas genéticas

individuais, é capaz de causar variagdes
fenotipicas na intensidade da resposta imunoldgica e
consequentemente na apresentacao clinica das doencas
infecciosas e parasitarias, inclusive na malaria
(FERREIRA, 1973; HILL etal., 1991; WEATHERALL,
1996; BURT, 1999; TOSTA, 2001). O primeiro episodio
de maldria consiste em um evento patogénico intenso,
devido ao contato intimo entre os antigenos parasitarios
e as células de defesa de primeira linha do individuo,
como o0s neutréfilos, mondcitos, macréfagos e linfocitos
natural killer. Componentes moleculares diversos
também estdo presentes, representados por fatores do
complemento, proteinas da fase inflamatdria aguda,
como as citocinas e quimiocinas e outras substancias
como os radicais livres de oxigénio (TOSTA and
SANTOS-NETO, 1989; WHITE e HO, 1992; BATE e
KWIATKOWSKI, 1994; YAMADA-TANAKA et al.,
1995; MUNIZ-JUNQUEIRA e TOSTA, 1996;
KARUNAWEERA et al., 1998; DANIEL-RIBEIRO e
CRUZ, 2000; HEDDINI, 2002; MILLER et al,. 2002).

Um dos primeiros produtos da resposta
imunoldgica inata é a citocina chamada fator de necrose
tumoral alfa (FNT-a), presente e atuante nos mamiferos
desde a embriogénese, inclusive no ser humano, e que
pode ser produzido rapidamente em grandes quantidades
devido a estimulagdo direta do fator de transcricéo
nuclear kappa B (OLD, 1985; BEUTLER e CERAMI,
1987; BECK e HABICHT, 1991; BARNES e KARIN, 1997;
LEUNG etal., 2000).

O FNT-a pode ser produzido dentro dos tecidos
ou ser lancado na corrente sanguinea e tem funcdes
pleiotroficas. Dependendo do alvo e, principalmente,
dos niveis sanguineos e teciduais, age de forma benéfica
ou deletéria (CHOUAIB et al., 1991; ROBAYE et al.,
1991; JACOB, 1992; LIU etal., 1996; LIN et al., 1999;
NATORI etal., 2001).

Mecanismos efetores importantes relacionados
ao FNT-a sdo observados na malaria humana, tais como
a formac&o de outras citocinas (interleucinas, interferon-
vy etc.), ativagdo leucocitaria e infiltracdo tissular por
essas células, fagocitose, apoptose e, também, controle
do pasitismo (MANTOVANI e DEJANA, 1989;
KWIATKOWSKI et al., 1989; CHOUAIB et al., 1991;
KARUNAWEERA et al., 1992a; KWIATKOWSKI D,
1995; MUNIZ-JUNQUEIRA etal., 2001).

Interessantemente, o gene do FNT-a esta loca-
lizado no cromossomo seis, entre os genes do complexo

The parasite-host interaction, influenced by
genetic characteristics, is capable to cause
phenotypic variation in the immunologic
response intensity and consequently in the clinical
presentations of the infectious diseases, inclusive
malaria (FERREIRA, 1973; HILL et al., 1991;
WEATHERALL, 1996; BURT, 1999; TOSTA, 2001). The
first episode of malaria is characterized by an intense
pathogenic event, due to the close contact between the
parasite antigens and the individual first line defensive
cells, like neutrophils, monocytes, macrophages and
natural killer lymphocytes. Variable molecular
components are present too, represented by complement
factors, proteins of the acute inflammatory phase like
cytokines and quimiokynes, beyond others substances
like oxygen free radicals (TOSTAand SANTOS-NETO,
1989; WHITE and HO, 1992; BATE and
KWIATKOWSKI, 1994; YAMADA-TANAKA et al.,
1995; MUNIZ-JUNQUEIRA and TOSTA, 1996;
KARUNAWEERAet al., 1998; DANIEL-RIBEIRO and
CRUZ, 2000; HEDDINI, 2002; MILLER et al., 2002).

One of the first products of the innate
immunological response is the cytokine named tumor
necrosis factor alpha (TNF-a), present since the
mammal’s embryogenesis, including the human being
and that is intensively and rapidly produced through
the prompt stimulation of transcriptional nuclear kappa
B factor (OLD, 1985; BEUTLER and CERAMI, 1987;
BECK and HABICHT, 1991; BARNES and KARIN, 1997;
LEUNG etal., 2000).

The TNF-a can be produced inside the tissue or
circulates freely in the blood and has diversified
functions. Depending of the level and the target, can
act beneficially or deleteriously (CHOUAIB et al., 1991;
ROBAYEetal., 1991; JACOB, 1992; LIU et al., 1996;
LINetal., 1999; NATORI etal., 2001).

Important effectors mechanisms, related to the
TNF-a, are observed in the human malaria, like the
production of others cytokines (interleucins,
y-interferon, etc.), leukocyte activation and tissue
infiltration by these cells, phagocitosis, apoptosis, and
too, parasitic control (MANTOVANI and DEJANA, 1989;
KWIATKOWSKI et al., 1989; CHOUAIB et al., 1991;
KARUNAWEERA et al., 1992a; KWIATKOWSKI D,
1995; MUNIZ-JUNQUEIRA etal., 2001).

Interestingly, the TNF-a gene is localized at the
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principal de histocompatibilidade. E susceptivel ao
polimorfismo de nucleotideo Unico e estd em dese-
quilibrio de ligacdo com os genes dos antigenos leuco-
citarios humanos (HLA). Todos sdo essenciais para as
respostas imunoldgicas e, consequentemente,
influenciam as manifestacfes fenotipicas patoldgicas
das doencas (NEDWIN et al., 1985; SPIES et al., 1986;
WILSON etal., 1993; DELVES e ROITT, 2000a; DELVES
e ROITT, 2000b).

Tem sido bastante demonstrado que niveis
elevados de FNT-a na maléria falciparum causam
anemia e trombocitopenia graves, hemorragia cerebral e
pulmonar, coagulacdo intravascular disseminada,
insuficiéncia renal, entre outras manifestacdes (CLARK
etal., 1989; GRAU etal., 1989; BUTCHER et al., 1990;
KWIATKOWSKI, 1990; SHAFFER et al., 1991). Além
disso, em individuos da Africa, a presenca de uma
mutagdo de ponto localizada em -308 da regido promotora
do gene FNT-a, chamada FNT2, que consiste na troca
da guanina pela adenina (G>A), cuja frequéncia esta
em torno de 20% nesta populacgdo étnica, é responsavel
por titulos altos de FNT-a,, manifestages clinicas graves
e morte (WILSON et al., 1992; McGUIRE et al., 1994;
WILSON etal., 1997).

A maléria vivax, apesar de ser considerada uma
forma benigna da doenca, evolui com aumento consi-
deravel de FNT-a e trombocitopenia, contudo, somente
eventualmente, ocorrem apresentacdes graves,
caracterizadas por insuficiéncia respiratdria aguda,
hemorragia ou morte (HILL e KNIGHT, 1964;
PUKRITTAYAKAMEE et al., 1998; CARLINI et al.,
1999; CURLINetal., 1999, MODEBE e JAIN, 1999; SILVA
et al., 2000; PARK et al., 2002; MOURA et al., 2002;
NEVES etal., 2003; Da SILVAet al., 2003; Da SILVAet
al., 2004).

Diante dessas observacdes, decidiu-se avaliar a
intensidade das manifestagdes clinicas e as alteracfes
laboratoriais em paciente primoinfectados pelo P. vivax,
relacionando-as aos niveis de FNT-o e a presenca do
alelo FNT2.

MATERIAL E METODOS

O estudo foi prospectivo, com pacientes primo-
infectados pelo P. vivax, atendidos no Programa de
Ensaios Clinicos em Malaria (PECM) do Intituto Evandro
Chagas (IEC), em Belém, capital do Par, e desenvolvido
durante 13 meses, de fevereiro/2002 a mar¢o/2003.

A pesquisa foi aprovada pelo Comité de Etica
em Pesquisa do IEC e todos os participantes ou seus

sixth chromosome, inside the major histocompatibility
complex. It is susceptible to single nucleotide
polymorphism and linkage disequilibrium with the
human leukocyte antigen (HLA) genes. All of them are
essential factors to the immunological responses and
influence the phenotypic illness presentations
(NEDWIN etal., 1985; SPIES et al., 1986; WILSON et
al., 1993; DELVES and ROITT, 2000a; DELVES and
ROITT, 2000b).

There were demonstrated, extensively, that high
TNF-a levels in malaria falciparum can cause severe
anemia and thrombocytopenia, cerebral and pulmonary
hemorrhage, disseminated intravascular coagulation,
renal insufficiency, beside others manifestations
(CLARK etal., 1989; GRAU et al., 1989; BUTCHER et
al., 1990; KWIATKOWSKI, 1990; SHAFFER et al., 1991).
Further, in African individuals, the presence of a
mutation at -308 promoter region TNF-o, named TNF2,
that consist of an exchange between guanine and
adenine (G>A), and that has a frequency around 20%
in this ethnic population, is responsible for high TNF-a
titers, accompanied by severe clinical findings and death
(WILSON etal., 1992; McGUIRE etal., 1994; WILSON
etal., 1997).

The vivax malaria, in spite of being consider a
benign type, evaluates with important increase of TNF-
o.and thrombocytopenia but, only eventually, could be
observed severe presentations, characterized by acute
respiratory insufficiency, hemorrhage or death (HILL
and KNIGHT, 1964; PUKRITTAYAKAMEE et al., 1998;
CARLINI etal., 1999; CURLIN etal., 1999, MODEBE
and JAIN, 1999; SILVA et al., 2000; PARK et al., 2002;
MOUTAZetal., 2002; NEVES et al., 2003; Da SILVAet
al., 2003; Da SILVAet al., 2004).

In face of these observations, we decided
to study the intensity of clinical findings and
laboratory changes in prime infected P. vivax patients,
relating them to TNF-a titles and the presence of TNF2
allele.

MATERIAL AND METHODS

The study was prospective, with P. vivax prime
infected patients, attended to the Programa de Ensaios
Clinicos em Malaria (PECM) of Intituto Evandro Chagas
(IEC) at Belém, capital of Pard, and was developed during
thirteen months, from February/2002 to march/2003.

The research was approved by Ethical
Committee of IEC and all the participant patients or theirs
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responsaveis legais assinaram um termo de consen-
timento livre e esclarecido.

Os critérios de inclusdo foram: primeiro episodio
de malaria vivax, idade > 15 anos, e histéria de febre e
calafrios durante um periodo < 21 dias.

Os critérios de exclusdo foram: gestantes ou
mulheres em periodo de amamentagdo, pacientes com
outras doengas infecciosas ou imunoldgicas, em uso
de antiinflamatdrio ndo-hormonal, corticosterdides ou
drogas citotdxicas.

A consulta e o seguimento dos pacientes foram
conduzidos pelo médico responsavel pela pesquisa e
registrados em um prontuario especifico, nos dias zero
(D0), um (D1), dois (D2), trés (D3) e sete (D7).

O tratamento da malaria vivax instituido foi por
via oral, durante 7 dias, segundo protocolo preconizado
pelo Ministério da Salde do Brasil (BRASIL, 2001), qual
seja:

DO: 4 comprimidos de cloroquina 150 mg e 2

comprimidos de primaquina 15 mg;

D1: 3 comprimidos de cloroquina 150 mg e 2

comprimidos de primaquina 15 mg;

D2: 3 comprimidos de cloroquina 150 mg e 2

comprimidos de primaquina 15 mg;

D3 ao D7: 2 comprimidos de primaquina 15 mg

A parasitemia foi realizada diariamente pelo
método de ANTUNANO (1988a,b), modificado por De
SOUZA (1996), até ser obtido resultado negativo, e
também em D7.

Treze sintomas: febre, calafrios, cefaléia,
adinamia, dor articular e muscular, anorexia, vémitos,
dor abdominal, diarréia, coluria, tosse e dispnéia,
informados pelo paciente, foram graduados de 0 a 4 de
acordo com a intensidade, 0 que gerou um somatério
varidvel de 0 a 52 pontos. O estado clinico do paciente,
a temperatura axilar em graus centigrados (°C), a
coloragdo da pele e das mucosas e a gradacdo da ictericia
na esclerética foram pontuadas de 0 a 3 de acordo com
a intensidade, sendo obtida uma soma que varioude 0 a
12 pontos. Esses pontos foram somados e geraram um
escore clinico para cada paciente.

A hemoglobina, as plaquetas e os leucécitos
foram quantificados em amostras sanguineas, em DO e
D7, utilizando-se um contador automatico da marca ABX
Pentra-120-R. A bilirrubina indireta (BI), a aspartato
aminotransferase (AST), a alanino aminotransferase
(ALT) e a y-glutamil transpeptidase (GGT) foram
analisadas em DO e D7, em um auto-analizador
bioquimico Cobas Mira-Plus.

O FNT-a foi quantificado em DO e D7, pelo

legal representatives assigned a free and informed
consent.

The inclusion criterions were: first episode of
vivax malaria, age > 15 years, and history of fever and
chills during a period < 21 days.

The exclusion criterions were: pregnant and
nursing women, patients with others infectious or
immunological diseases, in use of non-hormonal anti-
inflammatory, corticosteroid or cytotoxic drugs.

The consultation and follow-up of the patients
were conducted by the physician responsible for the
research and registered in a specific medical file, at zero
day (DO0), first day (D1), second day (D2), third day (D3)
and seventh day (D7).

The vivax malaria treatment per oral and during
seven days obeyed the scheme dictated by Health
Ministry of Brazil (BRASIL, 2001):

DO: 4 pills of cloroquine 150 mg and 2 pills of
primaquine 15 mg;

D1: 3 pills of cloroquine 150 mg and 2 pills of
primaquine 15 mg;

D2: 3 pills of cloroquine 150 mg and 2 pills of
primaquine 15 mg;

D3to D7: 2 pills of primaquine 15 mg

The parasitemia was done daily by ANTUNANO
method (1988a,b), modified by De SOUZA (1996), until
were obtained negative result, and also at D7.

Thirteen symptoms: fever, chills, headache,
weakness, joint and muscle pain, anorexia, vomit,
abdominal pain, diarrhea, jaundice urine, cough and
dyspnea, informed by the patient, were graduated from
0 to 4 according to the intensity, and generated a sum
that varied from 0 to 52 points. The clinical state, the
axillary’s temperature measured in centigrade (°C), the
color of the skin and mucosa, and the graduation of
jaundice of the eye sclerotic were graduated from 0 to 3
according the intensity, and a sum was obtained, which
varied from 0 to 12. These results were added and
originated a clinical score for each patient.

Hemoglobin, leukocyte and platelet quantification
were done at DO and D7, utilizing blood samples
processed in an automatic count ABX Pentra-120-R.
The indirect bilirrubin (IB), the aspartate
aminotransferase (AST), the alanine aminotransferase
(ALT) and the y-glutamyl transpeptidase (GGT) were
analyzed in blood samples, obtained at DO and D7, by a
clinical auto-analyzer Cobas Mira-Plus.

The TNF-a was quantified at DO and D7, by
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método ELISA sanduiche, em soro obtido de amostras
sanguineas dos pacientes sem EDTA (VAN Der LINDEN
et al., 1998), utilizando-se a Pearce Endogen kit
(Rockford-11linois/USA), com sensibilidade < 2pg/ml.
Titulos > 30,5 pg/ml foram considerados elevados
(SCUDERI etal., 1986; MICHIE et al., 1988).

Os alelos do FNT-a alelos na posi¢do -308 foram
tipados mediante extracdo do DNA de leucécitos do
sangue total, pelo método de MILLER et al. (1988);
acompanhado pela sua amplificagdo através da reagdo
em cadeia da polimerase, utilizando os iniciadores
A=5’AGG CAATAG GTTTTGAGG GCCAT 3’and
B =5"TCC TCC CTG CTC CGA TTC CG 3’, que
amplificaram um fragmento de 127 pares de bases
(WILSON et al. 1992). Esse processo foi seguido por
digestdo enzimética, usando a enzima de restri¢do Ncol
da BioLabs (New England/USA). A leitura do resultado
foi feita através de eletroforese em gel de poliacrilamida,
corado com nitrato de prata. A frequéncia (f) de 0.13
(13%), observada numa amostra da populagéo de Belém,
foi usada como parametro no estudo (FUCHSHUBER-
MORAES et al., 2003).

Os resultados da parasitemia e do escore clinico
de DO, D1, D2, D3 e D7; e da hemoglobina, leucécitos,
plaguetas, Bl, AST,ALT, GGT e FNT-a.de DO e D7 foram
comparados. Os programas informatizados Biostat 2.0
(AYRES et al., 2000) e o Excel-Windows 2003 foram
utilizados nas analises estatisticas.

Os resultados foram apresentados pela média +
erro padrdo. Os seguintes testes foram aplicados: teste
t para dados pareados dependentes com distribuicdo
normal; teste de Wilcoxon para dados sem distribuicéo
normal e teste U Mann-Whitney para dados
independentes ndo pareados. A correlacdo de Spearman
foi usada para correlacionar os parametros; o teste 2
para analisar a relacdo de dependéncia entre variaveis e
y2 do programa CLUMP (SHAM e CURTIS, 1995) para
determinar o equilibrio de Hardy-Weinberg entre os tipos
genéticos observados e esperados, considerando-se gl
= 1. O nivel de significancia (p) foi estabelecido em <
0.05 com intervado de confianga = 95%.

Os valores da parasitemia, das plaquetas e do
FNT-a foram transformados em logaritmo de dez
(Log10) devido a existéncia de pardmetros muito altos.

RESULTADOS
Oitenta e trés pacientes foram avaliados: 71

atendidos no PECM/IEC e 12 hospitalizados. Trés
mulheres necessitaram tratamento em Unidade de

sandwich ELISA, in serum obtained from patient blood
samples without EDTA (VAN Der LINDEN et al., 1998),
utilizing a Pearce Endogen kit (Rockford-Illinois/lUSA),
with sensibility < 2pg/ml. Titles > 30,5 pg/ml were
consider high (SCUDERI et al., 1986; MICHIE et al.,
1988).

The TNF-o alleles at -308 position were obtained
through the extraction of leukocytes DNA from total
blood, by the method of MILLER et al (1988);
accompanied by amplification through polymerase chain
reaction, utilizing the primersA=5"AGG CAATAG GTT
TTGAGG GCCAT 3'andB=5"TCCTCCCTGCTC
CGATTC CG 3’, which amplified a fragment of 127 base
pars (Wilson et al. 1992). This process was followed by
Ncol restriction enzyme digestion, utilizing a enzyme
from the BioLabs (New England/USA). The lecture of
the result was done through electrophoresis in
poliacrilamid gel, dyed with silver nitrate. The frequency
(f) =0.13 (13%), observed in a Belém population sample,
was used as parameter on this study (FUCHSHUBER-
MORAES et al., 2003).

The parasitemia and clinical score results from
D0, D1, D2, D3 and D7; and the hemoglobin, leucocytes,
platelets, IB,AST,ALT, GGT and TNF-a from DO and D7
were compared. We used the Biostat 2.0 statistic program
(AYRES et al., 2000) and Excel for Windows 2003 to the
statistic analyses.

The results were presented by average +
standard error. It was applied the t-test to pared
dependent dates with normal distribution, Wilcoxon test
to pared dates without normal distribution, and U Mann-
Whitney to non pared independent data. Spearman
correlation was used to correlate the dates; 2 test to
analyze the relation of dependence between variables
and 2 of CLUMP program (SHAM and CURTIS, 1995)
to determine the Hardy-Weinberg equilibrium between
the observed and expected genetic types, considering
gl = 1. Significant level (p) was established in < 0.05,
and confidence interval in 95%.

The values of parasitemia, thrombocytes and
TNF-a were transformed to tenth logarithmic (Log10)
due to the existence of elevated parameters.

RESULTS
Eighty three patients were evaluated: 71 attended

at the PECM/IEC and 12 hospitalized. Three women
necessitated treatment at Intensive Therapy Unit: two
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Terapia Intensiva: duas desenvolveram insuficiéncia
respiratoria aguda seguida de cura e uma apresentou
hemorragia pulmonar grave e faleceu no sétimo dia de
tratamento.

Aidade média foi 37 + 1,8 anos. Vinte e seis eram
mulheres (31%) e 57 homens (69%). O tempo médio de
doenca foi 9,57 + 0,55 anos. A parasitemia médiaem DO
foi 9254,82 +1009,05 parasitas /mm3, havendo reducéao
gradativa até se tornar negativa em D3 em todos
pacientes. Houve reducéo significante no escore clinico
de D0 a D7 (p < 0,0001). A média do nivel de FNT-a
alcancou 50,91 + 10,06 pg/mlem D0 € 9,08 + 0,41 pg/ml
em D7, observando-se diferenca significante (p<0,0001).
Os casos graves apresentaram uma média de FNT-a
igual 275,06 + 111,33 pg/ml.

A parasitemia ndo se correlacionou com o escore
clinico nos DO, D1, D2 e D3, porém se correlacionou
significativamente com o nivel de FNT-a. level (rs =0,33;
p <0,01). O FNT-a se correlacionou positivamente com
o escore clinico (rs = 0,48; p = 0,0001. Esses resultados
estdo demonstrados nas figuras 1 e 2.

developed acute respiratory distress followed by cure,
and one presented severe pulmonary hemorrhage and
dyed at the seventh day of treatment.

The average age was 37 + 1.8 years. Twenty
six patients were women (31%) and 57 (69%) males.
The average time of illness was 9.57 + 0.55 days. The
average parasitemia at DO was 9254.82 + 1009.05
parasites /mm3, with gradual reduction till becoming
negative at D3, in all patients. There was significant
reduction on the clinical scores from DO to D7 (p <
0.0001). The average TNF-o reached 50.91 + 10.06 pg/
ml at DO and 9.08 + 0.41 pg/ml at D7 (p<0.0001). The
severe cases presented an average TNF-a. level of 275.06
+111.33 pg/ml at DO.

The parasitic density did not correlate with the
clinical score at DO, D1, D2 and D3, but correlated
significantly and positively with TNF-o level (rs = 0.33,
p <0.01). The TNF-a level correlated positively with the
clinical score (rs = 0.48, p = 0.0001). These results are
demonstrated at figure 1 and 2.
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= & t = ® 9 ' Figura 1 - Grafico mostrando
u'_ @ ’, - 'i correlacdo significante e
= @ & i positiva (rs = 0,33, p < 0,01)
- 10 s R » ® ® L & entre parasitemia e FNT-q,
= ¢ em pacientes com malaria
vivax (n=83), em DO, aten-
0.5 didos no IEC, de fevereiro/
2002 a margo/2003.
Figure 1 - Graphic showing
I I | | significant positive linear
0.0 | i i i correlation (rs = 0.33, p < 0.01)
1 2 3 4 5

parasitemnia log10 (parasites/mm3)

between parasitemia and TNF-a
level, in malaria vivax patients
(n=283), at DO, attended at IEC,
from february/2002 to march/
2003.
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Clinical score

N&o se observou diferenca significante na taxa
da hemoglobina entre DO e D7; os leucécitos tinham
valor médio abaixo de 3500 células/mm® em DO e
aumentaram significativamente em D7 (p < 0,005),
quando normalizaram; as plaquetas alcangaram média
abaixo de 150.000 células/mm3em DO e aumentaram
significativamente (p < 0,0001) em D7, quando
apresentaram nivel normal; a Bl, a AST e a GGT se
encontravam significativamente altas em DO em relacéo
aD7 (p<0,0001, p=0,0004, p<0,0001, respectivamente),
mas a ALT ndo se alterou. Esses resultados estdo
demonstrados na Tabela 1.

Os leucécitos, a Bl, a AST e a GGT ndo se
correlacionaram com os niveis do FNT-o.em DO. Porém,
uma correlacdo negativa e significante entre os niveis
de FNT-a e as plaquetas foi observada (rs = -0,48;
p < 0,001), conforme demonstrada na Figura 3. Cinco
pacientes (6%) apresentaram sinais hemorragicos: dois
desenvolveram petéquias nas pernas, um apresentou
epistaxe, uma teve hemoptoicos e a paciente que faleceu
desenvolveu hemorragia pulmonar grave.

0.0001) between TNF-a level
and clinical score, in malaria
vivax patients (n = 83) at DO,
attended at IEC, from
february/2002 to march/2003.

It wasn’t observed significant difference on the
hemoglobin value from DO to D7; the leukocytes reached
an average level above 3500 cells/mm? at DO and was
significantly reduced in relation to D7 (p < 0.005), when
normalized; the platelets reached average level lower
than 150000 cells/mm?®at DO and was diminished
significantly in relation to D7 (p < 0.0001), when it
normalized; the Bl, AST and GGT elevated significantly
atDOinrelationto D7 (p <0.0001, p=0.0004, p<0.0001,
respectively), but the ALT did not change. All these
results are demonstrated at the Table 1.

The leukocytes, the 1B, the AST and the GGT
levels did not correlated with TNF-o at DO. However, a
significant negative correlation between TNF-a level
and platelets was observed (rs =-0.48, p <0.001), showed
at Figure 3. Five patients (6%) presented hemorrhagic
episodes: two developed legs petechiae, one developed
epistaxis, another patient presented hemorrhagic
expectoration and the fatal case developed severe
pulmonary hemorrhage.
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Tabela 1 - Parametros hematolégicos e bioquimicos (média + erro padrdo) e nivel de significancia (p) em DO e
D7, de pacientes primoinfectados pelo P. vivax (n = 83), atendidos no PECM/IEC, no periodo de fevereiro/2002 a
margo/2003, Belém, PA, Brazil.

Table 1 - Hematological and biochemical parameters (average + standard error) and significant level (p) at DO and D7, from
malaria vivax prime infected patients (n = 83), attended at PECM/IEC, from february/2002 to march/2003, Belém, PA, Brazil.

Dia do Tratamento / Treatment Day

Parametro laboratorial DO D7 p
Laboratorial parameter

Hemoglobina (g/dl) / Hemoglobin (g/dI) 12.54 £ 0,20 12.27 +£0,15 NS
Plaquetas (células/mm?3) / Platelets (cells/mm?3)  106.087,50 + 8.028,50 368.937,50 + 14.126,40 p < 0,0001
Leucdcitos (células/mm?) / Leukocytes (cells/mm3) 3129.2 + 297,27 6.749,18 + 313,43 p<0,01
AST (U/l) / AST (UN) 47,20 £ 9,5 3590+25 p=0,0004
ALT (U/l) [ ALT (U/1) 54,60 + 4,9 51,50 + 4,7 NS
BI (mg/dl) / 1B (mg/dl) 0,94 + 0,07 0,55+0,06 p<0,0001
GGT (U/l) / GGT (U/ly 120,10 + 12,3 77,10 £ 6,7 p <0,0001
FNT-o (pg/ml) / TNF-a (pg/ml) 50,91 + 10,06 9,08+ 0,41 p<0,0001

AST = aspartato aminotransferase / AST = aspartate aminotransferase
ALT = alanino aminotransferase / ALT = alanine aminotransferase

Bl = bilirrubina indireta / IB = indirect bilirrubin

GGT = y-glutamiltranspeptidase / GGT = y-glutamiltranspeptidase

FNT-a = fator de necrose tumoral alfa / TNF-a = tumor necrosis factor alpha
NS = nao significante / NS = not significant
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= e P e & 0,001) entre FNT-a e pla-
F 10 & .’ » - ® guetas em pacientes com
‘ ™ ¢ R malaria vivax (n = 80), em
T DO, atendidos no IEC, de
E fevereiro/2002 a marco/
05 2003.

Figure 3 - Graphic showing
significant negative linear
correlation (rs = -0.48, p <
0.001) between TNF-a level
and platelets in malaria vivax
patients (n = 80), at DO,
Platelets log10 {cellsimm3) attended at IEC, from february/
2002 to march/2003.
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Os alelos do FNT-o apresentaram a seguinte
distribuicdo: onze pacientes tinham o alelo FNT2 (f =
13%): nove eram heterozigotos GA (f = 11%) e dois eram
homozigotos AA (f = 2%); setenta e dois ndo tinham a
mutacdo: eram homozigotos GG (f = 87%). N&o houve
diferenca significante entre as proporg¢des genotipicas
(x?=1,68;p=0,71).

A Figura 4 mostra que 0s pacientes com o alelo
FNT2 apresentaram nivel de FNT-a significativamente
inferior ao nivel dos pacientes sem a mutacdo em DO (p
<0,001). O mesmo comportamento foi observado apés
o tratamento, em D7.

70 ~

-]
- B

40

FNT-a (pg/ml)

30

20

10

The TNF-a alleles presented the following
distributions: 11 patients had the mutation
(f=13%): nine were GA hetezygote (f = 11%) and two
AA homozygote (f = 2%); 72 patients were GG
homozygote (f = 87%). There was no significant
difference between the genotypic proportion (2= 1.68,
p=0.71).

Figure 4 showed that TNF2 patients presented
TNF-a level significantly inferior to the patients without
the mutation at DO (p < 0.001). The same behavior was
observed after the treatment (D7).

Figura 4 - Grafico mostrando
diferenca significante (p < 0,001)
no nivel do FNT-a (média + erro
padrdo) entre os pacientes sem
a mutacéo -308 (GG, n =72) e
com a mutagdo (GAeAA, n=11),
atendidos no IEC, de fevereiro/
2002 a margo/2003.

Figure 4 - Graphic showing
significant difference (p < 0.001) in
the TNF-a level (average + standard

alelos

DISCUSSAO

O paroxismo da malaria, caracterizado por febre,
calafrios e cefaléia, em primoinfectados pelo P. vivax, é
intenso e breve quando comparado ao paroxismo da
malaria falciparum (De SOUZA et al., 1997;
KARUNAWEERAZet al., 1992a; KARUNAWEERA et
al., 1992b; KARUNAWEERA et al., 2003). Todos 0s
pacientes desse estudo relataram paroxismos intensos
na primeira consulta, independente do nivel da
parasitemia. Aauséncia de correlacdo entre parasitemia
e apresentacdo clinica também foi observada por outros
autores (CLARK, 1989; KWIATKOWSKI, 1995;

GG GA+AA

error), at DO, between patients without
(GG, n = 72) and with the - 308
mutation (GA and AA, n = 11),
attended at IEC, from february/2002
to march/2003.

DISCUSSION

The paroxism of vivax malaria, characterized by
fever, chills and headache, in prime infected by P. vivax,
is intense and brief when compared with the paroxysm
observed in falciparum malaria (De SOUZA et al., 1987;
KARUNAWEERAetal., 1992a; KARUNAWEERAetal.,
1992h; KARUNAWEERA et al., 2003). All patients of this
study related intense paroxysms at the first consultation,
independent of the parasite blood level. The absence of
correlation between parasite level and clinical presentation
was observed by others authors (CLARK, 1989;
KWIATKOWSKI, 1995; PRYBYLSKI etal., 1999), and
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PRYBYLSKI etal., 1999). Uma das explicacdes refere-se
a capacidade do P. vivax em provocar uma resposta
imunolégica rdpida e precoce, promovendo, assim, maior
controle do parasitismo (KARUNAWEERA et al.,
2003).

Devido ao P. vivax ter uma ancestralidade maior
do que o P. falciparum, este parasito vem interagindo
com a espécie humana ha mais tempo, favorecendo o
desenvolvimento de mecanismos de defesa e adaptacéo,
para ndo dizer uma busca de um estado simbidtico. Tal
contato possibilita a minimizag&o dos efeitos deletérios
de um sobre o outro (FERREIRA, 1973; WATERS et al.,
1991; VOLKMAN etal., 2001; TOSTA, 2001).

Neste estudo, a parasitemia se correlacionou
com o FNT-o e este com a apresentacgdo clinica (escore
clinico), dando-se a entender que um dos fatores mais
importantes para o estimulo imunolégico, nestes
pacientes com malaria vivax, foi a citocina FNT-a que,
ao atuar como mediador entre o parasita e o
hospedeiro, provocou as manifestagdes clinicas,
aspecto também demonstrado por outros
pesquisadores (KARUNAWEERA et al., 1992a;
KARUNAWEERAZ et al., 1992b, KARUNAWEERA et
al., 2003).

A reducdo dos leucécitos pode ser atribuida a
infiltracdo dessas células nos tecidos, influenciada pelo
FNT-a que, ao agir sobre o endotélio vascular, aumenta
a permeabilidade capilar e favorece a saida dessas células
para o intersticio. Este mecanismo é acompanhado por
sequestro liquido do espago intravascular para o
extravascular e formacdo de edema (DINARELLO e
MIER, 1987; MANTOVANI e DEJANA, 1989). Os
pulmd@es sdo mais susceptiveis, tanto que o0s trés casos
graves do presente estudo e aqueles relatados na
literatura apresentaram insuficiéncia pulmonar aguda
(PUKRITTAYAKAMEE et al., 1998; CARLINI et al.,
1999; CURLIN etal., 1999, MODEBE e JAIN, 1999; Da
SILVAetal., 2003; Da SILVAet al., 2004).

A relacdo entre a trombocitopenia e os niveis de
FNT-a foi demonstrada pela primeira vez neste estudo.
Além de constituir aspecto importante em pacientes
primoinfectados pelo P. vivax, caracteriza um fator de
risco para as apresentacfes graves e chama a atencéo
para a contra-indicacdo de medicamentos que possam
causar plaquetopenia nestes pacientes, como a
aspirina.

Provavelmente o mecanismo da trombocitopenia
é causado pela inducdo de processo oxidativo e
produgdo excessiva de peroxido (EREL et al., 2001) e/
ou apoptose dessas células (ROBAYE et al., 1991;

one explication is attributed to the capacity of P. vivax
to provoke an early and fast immune response,
promoting better control of the parasitism
(KARUNAWEERA et al., 2003).

The P. vivax is a more ancient parasite than the
P. falciparum. Such condition favored a more time of
contact with the human being and the development of
defense and adaptation mechanisms between the
parasite and the man, probably a way to obtain a
symbiosis status. Such contact contributed to a
minimization of the deleterious effects between them
(FERREIRA, 1973, WATERS et al., 1991; VOLKMAN et
al., 2001; TOSTA, 2001).

In this study, the parasitemia correlated
significantly with the TNF-o and this with the clinical
presentation (clinical score). It means that one of the
most important factors to the immunological stimulation,
in these malaria vivax patients, was the TNF-o, which
acting as mediator between the parasite and the host,
provoked the clinical findings, aspect also demonstrated
by other researchers (KARUNAWEERA et al., 1992a;
KARUNAWEERAet al., 1992b, KARUNAWEERA et
al., 2003).

The reducing of leukocytes can be attributed to
infiltration of these cells in tissues, influenced by TNF-
o that acts over the endothelium capillary permeability,
favoring the exit of these cells to the interstice. This
mechanism is accompanied by liquid sequestration from
the intravascular space to the extra vascular, and edema
formation (DINARELLO and MIER, 1987; MANTOVANI
and DEJANA, 1989). The lungs are more susceptible,
as much as the three severe cases of this study and
literature presented acute respiratory insufficiency
(PUKRITTAYAKAMEE et al., 1998; CARLINI et al.,
1999; CURLIN etal., 1999, MODEBE and JAIN, 1999;
Da SILVAetal., 2003; Da SILVAet al., 2004).

The thrombocytopenia relationship with TNF-a
level was demonstrated by the first time in this study.
Besides it constitutes important aspect in prime infected
malaria vivax patients, characterizes a risk factor for
severe presentations, and calls attention to the prohibited
use of drugs that can cause thrombocytopenia, like
aspirin.

Probably, the mechanism of thrombocytopenia
is caused by induction of oxidative process and
excessive production of peroxide (EREL et al., 2001)
and/or apoptosis of these cells (ROBAYE et al., 1991;
PIGUET et al., 2002). The three severe cases of this

122

R bras ci Satde 12(2):113-126, 2008



Fator de Necrose Tumoral Alfa e Gravidade Clinica em Primoinfectados pelo Plasmodium Vivax
___________________________________________________________________________________________________________|

PIGUET et al., 2002). Os casos graves apresentaram
média de 47000 + 12333 plaquetas/mm?, sendo que duas
pacientes apresentaram hemoptdicos e 0 caso grave
hemorragia pulmonar grave e 6bito.

O FNT2, apontado como responsavel por altos
niveis de transcrigdo de FNT-o. (WILSON et al., 1997),
apresentou a mesma frequéncia encontrada numa
pesquisa que comparou individuos saudaveis com
pacientes com hanseniase, da cidade de Belém
(FUCHSHUBER-MORAES et al., 2003). Esses pesqui-
sadores observaram que pacientes com hanseniase
tinham frequéncia alta do alelo FNT2 (26.6%), quando
comparados a individuos controles saudaveis
(0,13%).

No presente estudo, 0s pacientes que ndo tinham
a mutagdo produziram mais FNT-a. do que aqueles que
tinham o alelo FNT2, diferentemente de outros estudos
desenvolvidos com a malaria na Africa, onde os
individuos com a mutacdo FNT2 tiveram titulos altos
dessa citocina e complicacdes graves (GRAU et al.
1989; KWIATKOWSKI etal., 1990).

Uma vez que ndo houve relacdo entre a presenca
da mutacdo e os niveis de FNT-a, foi assumido que
outro ou outros fatores influenciaram sua producéo
nesta amostra. Uma hipOtese seria a ocorréncia de
interferéncia genética do HLA, haja vista que o gene do
FNT-a estad localizado no mesmo cromossomo e é
susceptivel ao desequilibrio de ligacdo com esses genes
(SPIESetal., 1986; WILSON etal., 1993; WEATHERALL,
1996; GARCIAcetal., 1998).

O fenotipo das doengas complexas € influenciado
pela especificidade genética do individuo e do agente,
e pela diversidade ambiental, como o tempo de interacdo
parasita-hospedeiro (HILL etal., 1991; BENNET etal.,
1993; BURT, 1999; PETZL-ERLER, 1999). Unides
consanguineas sdo frequentes na Africa, compor-
tamento social que limita a diversidade genética. A
amostra desse estudo faz parte da populacédo de Belém,
que resulta, principalmente (70%), da unido entre
mulheres indigenas e homens portugueses (SANTOS
etal., 1999).

Finalmente, concluiu-se que o nivel sérico
elevado do FNT-a influenciou a intensidade das
manifestagdes clinicas e as alteragdes laboratoriais nesta
amostra estudada, principalmente nos casos que
desenvolveram complicacBes pulmonares. Contudo, os
efeitos benéficos dessa citocina prevaleceram, uma vez
que a maior parte dos pacientes apresentou quadro
clinico benigno e evolucéo satisfatoria.

study developed an average thrombocytopenia of 47000
+ 12333 platelets/mm?®; two presented hemorrhagic
expectoration and the fatal one severe pulmonary
hemorrhage followed by death.

The TNF2, aimed as responsible for high titers
of TNF-a transcription (WILSON et al., 1997), was
present in the same frequency of a research realized
with health individuals and patients with leprous of
Belém city (FUCHSHUBER-MORAES et al. (2003).
These researchers demonstrated that leprous patients
had a high frequency of TNF2 (26.6%), when it was
compared with the health control individuals
(0.13%).

Contrary to the literature, in our study, the
patients that did not the TNF2 allele produced significant
high TNF-a level than the group of patients with this
allele, differently from others studies developed with P.
falciparum malaria, where the TNF2 individuals had high
TNF-a titles and severe complications (GRAU et al.
1989; KWIATKOWSKI et al., 1990).

Since there was no relationship between the
presence of the mutation and the titers of TNF-a, we
assumed that another(s) factor(s) influenced their high
production in this sample. A hypothesis could be the
existence of genetic interference at the HLA, since the
TNF-a gene is localized at the same chromosome and is
susceptible to linkage disequilibrium with them (SPIES
etal., 1986; WILSON etal., 1993; WEATHERALL, 1996;
GARCIAetal., 1998).

The phenotype of complex diseases is
influenced by the individual and the agent genetic
specification, and by the environment factors, for
example the time of agent-host interaction (HILL etal.,
1991; BENNET etal., 1993; BURT etal., 1999; PETZL -
ERLER, 1999). Consanguinity coupling is frequent in
Africa, a social factor that limits genetic diversification.
The sample of this study came from Belém families, which
results, mainly (70%), from the coupling between
indigenous women and Portuguese men (SANTOS et
al., 1999).

Finally, we concluded that the high TNF-a serum
level influenced the intensity of the clinical findings
and laboratory parameters from this study sample,
mainly from those patients that developed pulmonary
complications and death. However, the benefic effects
of this cytokine defeated the deleterious ones, since
the majority of the patients had benign presentation
and outcome.
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