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RESUMO

A saliva é um fluido biolégico que vem sendo utilizado na avaliacdo de doencas
sistémicas, pois reflete estados de salude e doenca. Investigamos as principais
alteracbes imunoldgicas e bioquimicas na saliva em pediatricos com neoplasias,
em pacientes diabéticos e ainda as espécies vegetais mais utilizadas pelos
diabéticos como hipoglicemiantes. Foram avaliados 2 criangas com neoplasias e
115 criancas sem neoplasia e 93 pacientes diabéticos e 49 ndo diabéticos. Na
avaliacdo etnofarmacoldgica foram entrevistados 107 diabéticos quanto ao uso de
plantas no tratamento da diabetes e sintomas associados, utilizando-se
guestionario padrédo e entrevista semi-estruturada. A bioquimica salivar foi
determinada por método colorimétrico e a producdo de anticorpos IgA foi
determinada por ensaio imunoenzimatico - ELISA. Na avaliagcdo odontolégica
utilizou-se o indice CPO-D. Criancas com neoplasias apresentaram aumento na
concentracdo de fosfatase alcalina, T4, TSH e glicose e uma diminuicdo de
insulina e IgA total. Glicose, uréia, calcio, IgA total, IgA anti-mutans, IgA anti-
insulina e o indice CPO-D foram maiores em pacientes diabéticos. Foram
relatadas 16 espécies vegetais para tratamento do diabetes, sendo que pata de
vaca, azeitona doce, insulina e tamarindo foram as mais utilizadas. Concluimos
gue as espécies vegetais mais frequentemente mencionadas como coadjuvantes
no tratamento da diabetes apresentam eficacia cientificamente comprovada como
hipoglicemiantes, e ainda que a saliva pode ser utilizados no acompanhamento
de diabéticos e criancas com neoplasias e 0 que lanca novas perspectivas no

acompanhamento e no tratamento de pacientes com doencas hiperglicemiantes.

Palavras-chave: Saliva, Diabetes, Neoplasia, IgA, Glicose, Etnofarmacologia



ABSTRACT

Saliva is a useful biological fluid with potential for diagnosis and monitoring of
systemic disease because it reflects states of health and disease. Our objective
was to evaluate the immunological and biochemical changes in saliva of pediatric
patients with cancer, in diabetic patients and to investigate which plant species
are most frequently used by diabetics as hypoglycemic. In immunological and
biochemical evaluations Cancer patients consisted of 32 children with cancer and
115 children without cancer and the diabetic sample consisted 93 diabetic patients
and 49 non diabetic. To assess the ethnopharmacological data 107 diabetics were
interviewed using a standard questionnaire and semi-structured interview. The
salivary biochemistry was determined by colorimetric assays and The IgA
concentration was determined by Enzyme-Linked Immunosorbent Assay - ELISA.
DMFT index was employed n dental evaluation. Children with cancer showed an
increase in alkaline phosphatase, T4, TSH and glucose and decreased insulin and
total IgA. Glucose, urea, calcium, total IgA, IgA anti-mutans IgA anti-insulin and
DMFT index was higher in diabetic patients. 16 plant species have been reported
for the treatment of diabetes, and “pata de vaca”, sweet olive, tamarind and insulin
were the most used. We conclude the plant species most frequently mentioned
have its efficacy as hypoglycemic scientifically attested and saliva can be used to
monitor diabetics and cancer patients, which casts new perspectives in the
monitoring and treatment of patients with hyperglycemic diseases.

Keywords: Saliva, Diabetes Mellitus, Cancer,IgA, Glucose, Ethnopharmacology.
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1. INTRODUCAO

A saliva é um fluido biolégico dindmico e complexo. Reflete estados de
saude e doenca e, por isso, tem sido utilizada como ferramenta laboratorial
para monitorar pacientes (LIMA et al, 2010). O perfil salivar tem sido utilizado
para monitorar: concentragbes teciduais de compostos naturais, drogas
terapéuticas, ou introduzidas para fins recreativos, hormoénios, componentes do
sistema imunoldgico, componentes do sistema neurolégico, além de alteracdes
nutricionais e/ou metabdlicas (LEE, 2009).

Varias patologias sistémicas afetam a fung¢édo das glandulas salivares e
apresentam manifestacdes orais. Dessa forma, a saliva vem sendo utilizada
para diagnostico, prognostico e acompanhamento em varias patologias,
incluindo a diabetes e tumores (MOURA et al, 2007; OLIVEIRA JUNIOR;
GUERRA, 2010; GUERRA et al, 2012).

Doencas pediatricas crénicas como o cancer afetam o desenvolvimento
imune levando a resultados adversos e a disfuncdo dos o6rgaos (DIETERT,
2010). Componentes da imunidade oral e sistémica s&o particularmente
afetados durante tratamento anti-neoplasico. Além disso o0 processo neoplasico
por si s6 pode prejudicar o metabolismo da glicose (YETGIN et al,1998).

Diabetes € uma desordem metabdlica caracterizada pelo aumento de
glicemia, conhecido como hiperglicemia, decorrente da falta de insulina ou da
sua incapacidade em exercer adequadamente efeitos nos tecidos-alvos, o que
cronicamente estd associado a disfuncdo e faléncia de varios 0rgaos,
especialmente olhos, rins, nervos, coragcao e vasos sanguineos. A classificacéo
clinica para o diabetes inclui: diabetes tipo 1, diabetes tipo 2, diabetes

gestacional e outros tipos especificos de diabetes (ADA, 2012).
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Segundo dados da VIGITEL (Vigilancia de Fatores de Risco e Protecéo
para Doengas Cronicas por Inquérito Telefénico) o percentual de diabéticos
aumentou nos ultimos anos, principalmente entre os homens, passando de
4,4% em 2006, para 5,2% em 2011. Esse levantamento feito em 26 capitais e
no Distrito Federal mostra que a frequéncia do diagndstico prévio de diabetes
foi de 5,6%, sendo de 5,2% entre homens e de 6,0% entre mulheres. Em S&o
Luis, a frequéncia de adultos que referiram diagndstico médico prévio de
diabetes foi de 5,7% em homens e 3,8% em mulheres (BRASIL, 2012).

Os tratamentos mais frequentes no controle do DM incluem: dieta,
exercicios, uso de antidiabéticos orais e de insulina. No entanto a insulina e
outros hipoglicemiantes orais apresentam efeitos adversos, o que tem
incentivado a identificacdo de novas drogas que possam atuar de maneira
distinta em relacdo as drogas existentes (PALSAMY; SUBRAMANIAN, 2009).
Portanto, os levantamentos etnobotanicos se constituem instrumentos
importantes nas pesquisas com plantas com finalidades terapéuticas, visto que
considera o0 uso empirico ja consagrado em praticas tradicionais
(GOVINDASAMY et al, 2011).

Diversas espécies vegetais tém sido usadas no tratamento da diabetes
mellitus e suas complicacbes (LI et al, 2004). A maioria delas ao serem
avaliadas farmacologicamente apresentam acdo sobre o controle glicémico,
devido a presenca de constituintes quimicos que podem ser utilizados como
modelos para novos agentes hipoglicemiantes. Entretanto, muitos efeitos
hipoglicemiantes podem ser decorrentes de uma grande variedade de
mecanismos, sendo que nem todos sao terapeuticamente Uteis no tratamento
da diabetes (MARLES, FARNSWORTH,1995; SAID et al, 2002,HOU et al,

2003).
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Tendo em vista o0 crescente uso de plantas para tratamento da diabetes
pela populacdo e que o uso da saliva pode representar uma interessante
alternativa para acompanhamento dos pacientes com doencas crbnicas que
resultem em aumento da glicemia sanguinea, o presente trabalho avaliou as
principais alteragBes imunologicas e bioquimicas na saliva de pacientes
pediatricos com neoplasias, de pacientes diabéticos adultos e também
investigou as principais espécies vegetais utilizadas no tratamento da diabetes

em servicos publicos de Séo Luis - MA.
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2. REVISAO DA LITERATURA

2.1 Valor Diagnostico da saliva

A saliva € um fluido biolégico Util nos exames para diagnostico de
doencas sistémicas ou orais, pois reflete estados de salude e doenca. Como
pode ser facilmente coletada quando comparada ao sangue, 0 seu usO tem
despertado especial interesse (MOURA et al , 2007; LIMA et al, 2010).

Dentre as vantagens em relacdo ao soro, merece destaque, a facilidade
de coleta, armazenamento, transporte, manuseio e nhatureza nao invasiva
(KAUFMAN; LAMSTER, 2002). Um largo espectro de substancias €
encontrado na saliva, desde moléculas e ions de ocorréncia natural, resultantes
da atividade metabdlica, hormonal, neurolégica ou imunoldgica, até compostos
introduzidos no organismo para fins terapéuticos ou recreativos (LEE et al,
2009).

A saliva total € uma mistura das secrecdes das glandulas salivares
acrescidos de substancias oriundas do fluido crevicular gengival, secrecfes
brénquicas ou nasais, células epiteliais descamadas, restos de alimentos,
microrganismos e os produtos de seus metabolismos (KAUFMAN; LAMSTER,
2002).

A eficécia da saliva como método alternativo tem sido avaliada, no intuito
de elucidar o risco de carie e também no diagndstico ebu prognéstico de
doencas de varias etiologias (MOURA et al, 2007), como doencgas autoimunes,
doencas cardiovasculares e doencas infecciosas (PINK et al, 2009), tumores
(GUERRA et al, 2012), ou como aqui para avaliar o perfil imunolégico e

bioquimico de pacientes com doengas hiperglicemiantes.
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Em pacientes diabéticos o0 monitoramento e acompanhamento a partir da
saliva tem se mostrado como uma alternativa promissora. A diabetes causa
alteragbes nas glandulas salivares resultando em xerostomia, aumento de risco
de infeccbes e alteracbes na composicdo da saliva. Devido a grande
variabilidade das alteracGes salivares em pacientes diabéticos, ndo ha ainda
consenso quanto aos parametros salivares que melhor se prestam ao
diagnéstico de criancas e adultos com a doenca, como ja ocorre com O SOro
(LOPEZ et al, 2003).

As imunoglobulinas presentes na saliva sdo oriundas de plasmaocitos
localizados nas glandulas salivares e em outros tecidos. Na saliva ha a
predominancia de imunoglobulina A secretora (IgA secretora), principal
componente imunolégico na saliva (NAIR; SCHHROEDER, 1986).

Em pacientes pediatricos a avaliacdo salivar € um interessante metodo
alternativo para avaliar os efeitos do tratamento antineoplasico pois as doencas
cronicas da infancia, como o cancer afetam o desenvolvimento do sistema
imunitario causando disfuncdo do o6rgao (DIETERT, 2011). Além disso o
tratamento antineoplasico afeta tanto o sistema enddcrino como o sistema
imunoldgico resultando em alteragbes na concentragcdo salivar de

imunoglobulina A (IgA) (SOUZA, 2003).

2.2 Doencas Hiperglicemiantes: Cancer e Diabetes

A prevaléncia mundial de tumores em criancas varia entre 0,5% a 3%
de, se comparada a populacdo em geral. No Brasil, a prevaléncia do cancer
infantil varia de 1% a 4,6% (INCA, 2007). Entre as criancas, as leucemias,

tumores do sistema nervoso central e linfomas sado as neoplasias mais
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frequentes. A leucemia é a neoplasia mais comum entre menores de 15 anos,
principalmente a leucemia linfocitica aguda (LLA). Os tumores do sistema
nervoso central predominantes no sexo masculino, ocorrem principalmente em
criangas menores de 15 anos, com um pico de idade de 10 anos, e
representam cerca de 20% dos tumores infantis. JA os linfomas sé&o
responsaveis pelo terceiro tipo de neoplasias malignas pediétricas, sobretudo

os linfomas ndo Hodgkin (INCA, 2007).

O tratamento de pacientes com neoplasias inclui a rotina desde a
internacdo da crianga; procedimentos invasivos; escolha de intervengcdo em
cada caso e medidas de suporte como a terapia nutricional, alternativas para o
alivio da dor, entre outras; acompanhamento de controle da doenca (PINK et al,
2009).0 desenvolvimento de algumas neoplasias infantis como LLA, tumores
do SNC, linfomas e sarcomas resultam em sindrome metabdlica, devido tanto a
deficiéncias hormonais como a danos farmacologicos (SIVIERO-MIACHON et
al, 2008).

Numerosas funcbes endodcrinas infantis podem ser perturbadas em
decorréncia de neoplasias e pelas terapias anti-cancer (MEACHAM, 2003; VAN
SANTEM et al, 2005). O desenvolvimento tumoral pode resultar em perda de
regulacdo ou na persisténcia de estimulos, mecanismos que levam a producao
desordenada de horménios (AMER, 2005).

Os impactos negativos da hiperglicemia em criancas sob tratamento
anti-neoplasico mostram que episédios transitérios ou associados a
cetoacidose diabética, estdo associados ao aumento de infec¢des e processos
inflamatorios, como pancreatite aguda ou persistente, mesmo apds o fim do

tratamento (BAILLARGEON et al, 2005; MOHN et al, 2004). Estes quadros se

21



relacionam aos prejuizos que a elevacao glicémica pode ter na mobilizacdo de
leucécitos polimorfonucleares, quimiotaxia e na atividade fagocitica -
mecanismos imunolégicos prejudicados pela hiperglicemia (BUTLER et al,
2005).

Diabetes mellitus (DM) é uma das principais sindromes de evolugéo
crbnica que acomete a populagdo. A sua prevaléncia vem crescendo
significativamente com o processo de industrializacdo e urbanizagéo
populacional dos ultimos anos, o que tem tornado a doenca um importante
problema de saude publica, sobretudo devido a elevada morbidade,

mortalidade e as significativas repercussdes economicas (OLIVEIRA, 2001).

A classificacdo da diabetes inclui quatro classes clinicas: Tipo 1, Tipo
2, diabetes mellitus gestacional e outros tipos especificos de diabetes, devido,
por exemplo: a defeitos genéticos na fungdo das células beta B ou na agao da
insulina; doencas que afetam o pancreas, como ocorre na fibrose cistica;
devido ao uso de drogas ou substancias quimicas com acao
imunossupressora, como ocorre no tratamento do HIV ou apds transplante de
orgaos. Alguns pacientes ndo podem ser claramente classificados como tendo
tipo 1 ou diabetes tipo 2, pois a apresentacdo clinica da doenca pode variar

consideravelmente em ambos os tipos de diabetes (ADA, 2012).

Na diabetes tipo 1 a destruicdo das células B do pancreas ocorre,
usualmente, por processo autoimune ou, mMenos comumente, por outros
fatores, como acidentes, tumores, infeccbes e intoxicacfes. Na diabetes
autoimune ocorre insulite devido a elevacdo de auto-anticorpos circulantes anti-
ilhotas, anti-descarboxilase do acido glutamico e anti-insulina (ATKINSON;

MACLAREN, 1994; IMAGAWA et al, 2000).
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Como consequéncia da perda das células B ocorre a deficiéncia absoluta
da secrecdo de insulina, 0 que por sua vez deixa 0s pacientes susceptiveis a

cetoacidose, muitas vezes, a primeira manifestagéo da doenga (ADA, 2012).

A partir da década de 80, foi descrita a ocorréncia de diabetes de origem
autoimune de instalag&o insidiosa, denominado de LADA (Latent Autoimmune
Diabetes in Adults). A idade média dos pacientes com LADA é em torno dos 50
anos e por isto estes pacientes foram inicialmente classificados de forma
errbnea como tipo 2 (GROORP et al, 1986). A LADA compartilha com o diabetes
tipo 1 a autoimunidade e a faléncia da secrecao de insulina pelas células (3.
Com o diabetes tipo 2 a LADA compartilha a idade de instalacéo e a presenca
de resisténcia insulinica (CARLSSON et al, 2000). Por estas razdes, existe a
sugestéo de que poderia ser considerado um terceiro tipo distinto de diabetes.

O pico de incidéncia do diabetes tipo 1 ocorre dos 10 aos 14 anos de
idade, havendo a seguir uma diminuicdo progressiva da incidéncia até os 35
anos, de tal maneira que casos de diabetes tipo 1 com inicio apés esta idade
sdo pouco frequentes. No entanto, individuos de qualquer idade podem
desenvolver diabetes tipo 1 (GROSS et al, 2002).

O diabetes tipo 2 € mais comum e compreende cerca de 90% dos casos
de diabetes. Decorre de uma heterogeneidade de fatores, incluindo disturbios
na acdo e na secrecdo da insulina, com predominio de um ou outro
componente (WHO, 1999). A idade de inicio do diabetes tipo 2 €& variavel,
embora seja mais frequente apdos os 40 anos de idade, com pico de incidéncia
ao redor dos 60 anos (ERIKSSON et al,1992). Estudos que aliam a obesidade
a idade superior a 40 anos indicam este ponto de corte da idade como

discriminatorio entre os dois tipos de diabetes (HOTHER-NIELSEN et al, 1988).
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Por outro lado, Service et al (1997) associaram a auséncia de cetoacidose
aguda e idade superior a 20 anos como indicadores da diabetes do tipo 2.
Portanto, a idade, de forma isolada, parece néo definir a classificacdo, mas se
aliada a outras varidveis como obesidade e auséncia de cetoacidose podem
sugerir o tipo de diabetes. Ocasionalmente, pacientes com diabetes tipo 2
apresentam cetoacidose. Da mesma forma, pacientes com tipo 1 podem ter um
inicio tardio e lento, com progressao inexoravel da doenca, apesar das
caracteristicas de doenca autoimune. As dificuldades no diagndstico
independem da idade (ADA, 2012).

No Quadro 1 estdo as taxas de glicose sanguinea utilizadas como
complementar na definicdo e diagndéstico da diabetes.

As principais alteragbes bioquimicas na saliva durante a diabetes
incluem variagcdes quanto a concentracao de glicose, proteinas totais, lisozima,
albumina, peroxidases, eletrolitos (calcio, sodio, potassio, cloreto, fosforo,

magneésio), concentracdo de amilase e IgA (CARDA et al, 2006).

A medida dos anticorpos esta indicada principalmente para definir o tipo
de diabetes em um paciente ja com o diagndstico estabelecido, com o objetivo
de evitar o inicio de tratamento equivocado com agentes orais em pacientes
com diabetes tipo 1. Embora ndo haja ainda procedimento terapéutico efetivo
para impedir a evolucdo para o diabetes, em individuos com auto-anticorpos
séricos aumentados nos quais as alteracdes da glicemia ainda ndo ocorreram,
a medida destes anticorpos pode ser til, sobretudo em familiares de 1° grau de
pacientes com diabetes tipo 1, pois pode identificar os individuos com maior
risco de desenvolverem a doenca (ADA, 2012). Nos familiares com aumento de

anticorpos para 2 ou mais autoantigenos, o risco de desenvolver diabetes em 5
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anos é de cerca de 70% (VERGE et al, 1996). O acompanhamento destes
individuos permite identificar o aparecimento do diabetes precocemente,
possibilita evitar episddios de cetoacidose e pode reduzir as complicacdes

associadas a doenca (GROSS et al, 2002).

Os dados quanto a concentracéo de IgA salivar em pacientes diabéticos
sédo controversos embora a maioria mostre a ocorréncia de aumento nas
concentragOes salivares de anticorpos (TENOVUO et al, 1986; YAVUZYILMAZ
et al, 1996). Assim, o achado prematuro de alteracbes nas concentracdes
salivares de auto-anticorpos no diabetes tem grande valor no tratamento inicial
desta patologia (OLIVEIRA JUNIOR; GUERRA, 2010).

A cavidade bucal de individuos hiperglicémicos apresenta condi¢des
propicias a ocorréncia de doenca periodontal e a carie que, apesar de nao
comprometerem a sobrevida dos pacientes diretamente, podem interferir na
gualidade de vida, deteriorar o controle metabdlico, agravando, assim, outras
doencas crbnicas associadas (AMARAL et al, 2006).

Como a sacarose é 0 mais cariogénico dos acucares, seria razoavel
supor que individuos com seu uso restrito tivessem menor ocorréncia de carie,
o0 que efetivamente ndo ocorre (GALEA et al, 1986; ROSA et al, 1993). Em
contrapartida, alteracdes quantitativas e qualitativas na saliva e na flora
bacteriana oral em decorréncia da diabetes podem predispor a ocorréncia de
carie (ROSA et al, 1993; GALARZA OROVIO et al, 1993). Os estudos que
compararam a frequéncia de caries em individuos diabéticos e
normoglicémicos sao discrepantes (TENOVUO et al, 1986; ALBRECHT et al,

1988).
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QUADRO 1: Critérios para o diagnéstico do diabetes

Glicemia (mg/dL)

Categoria
Jejum?® | Ao acaso” | 2h TTOG®

Glicemia normal <99 -- <140

Glicemia alterada 100-125 -- -
Pré-diabetes

Intoleréncia a glicose -- -- >140 e <200
Diabetes Tipo 1 e Tipo 2 > 126 > 200 > 200
Diabetes gestacional > 110 > 200 > 140

Fonte: ADA, 2004.

a: Glicemia em jejum - auséncia de ingestéo calérica por pelo menos 8 horas.

b: Glicemia ao acaso: glicemia realizada em qualquer hora do dia sem levar em consideragao o tempo desde a Ultima
refeicdo. O diagnostico deve ser confirmado medindo a glicemia em jejum ou 2 h ap6s o TTOG.

c: TTOG (Teste de Tolerancia Oral a Glicose) - é a medida da glicemia basal e 2 horas apés a ingestdo de 1,75 g/Kg de
glicose (max. 75 g).

Obs: Um resultado positivo em qualquer dos testes acima devera ser confirmado nos dias subsequentes medindo a

glicemia em jejum ou 2 h apés o TTOG.

2.3 Uso de plantas no tratamento do diabetes

O uso de plantas € o tratamento mais antigo para Diabetes Mellitus e
data do "Papirus de Ebers" de 1550 a. C, o qual recomendava dieta com
grande quantidade de fibras e grdos de algodao e ocre. Antes do advento da
insulina exégena e dos hipoglicemiantes orais, 0 uso de produtos naturais era a
principal forma de controle da diabetes (GRAY; FLATT, 1999).

Intervencbes medicamentosas mostram efeitos positivos, porém os
efeitos colaterais de diversas drogas tém despertado o interesse dos efeitos de
compostos vegetais na reducdo das concentracfes sanguineas de glicose,
visto que muitos individuos escolhem a suplementacdo dietética e terapias
alternativas com ervas como preferencial, o que resulta em maior aderéncia ao

tratamento (RATES, 2001).
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Estudos sobre novas drogas hipoglicemiantes vém sendo realizados,
com enfoque especial em dados etnobotanicos, como etapa na prospecc¢ao de
novos produtos e de forma mais direcionada do que nos estudos ao acaso
(CECHINEL-FILHO; YUNES, 1998; BARBOSA-FILHO et al, 2006). Um
exemplo é o uso de Galega officinalis, que levou ao desenvolvimento da
metformina, droga hipoglicemiante oral amplamente utilizada (NOEL et al,

1997).

Em dezembro de 2008, foi instituido o Programa Nacional de Plantas
Medicinais e Fitoterapicos, visando inserir, com seguranca, eficacia e
gualidade, plantas, fitoterapicos e servicos relacionados a Fitoterapia no
Sistema Unico de Saude (SUS). O programa busca promover e reconhecer
praticas populares e tradicionais quanto ao uso de plantas como medicinais.
Em janeiro de 2009, foi publicado a Relacdo Nacional de Plantas Medicinais de
Interesse ao SUS (RENISUS). Nessa lista, constam 71 espécies vegetais que
podem ser usadas como medicamentos fitoterapicos hipoglicemiantes no
Sistema Unico de Saude (BRASIL, 2009). Nesse contexto, estudos
etnobotanicos podem contribuir na prospeccao de novos produtos a medida
gue listam plantas medicinais ja conhecidas e utilizadas em determinada

regido, com potencial para serem inseridas nos sistemas publicos de saude.

Os principios ativos de vegetais estudados como benéficos no controle
da diabetes, atestam a acdo sobre o aumento de insulina, modificacdo no
metabolismo da glicose, inibicdo de fatores hiperglicemiantes, inibicdo ou
estimulo da sintese de enzimas ou ainda nas complicacdes decorrentes da
diabetes. Destacam-se como compostos antidiabéticos: polissacarideos,

proteinas, esteroides, terpendides, alcaloides, flavonoides, glicosideos,
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triterpenos, oleos, vitaminas, saponinas, peptideos e aminoacidos (ABDEL-

HASSAN et al, 2000).

3. OBJETIVOS

3.1 Geral

Avaliar as principais alteracdes imunoldgicas e bioquimicas na saliva de
pediatricos com neoplasia e de pacientes diabéticos, bem como realizar um
levantamento das plantas utilizadas como medicinais para tratamento de

Diabetes Mellitus em servigos publicos de Séo Luis, MA .

3.2 Especificos

CAPITULO |
e Mensurar a concentracao salivar de anticorpos IgA total e anti-mutans
e IgA anti-insulina;
e Determinar a concentracdo salivar de glicose, célcio, ureia, proteinas
totais e amilase;
e Avaliar o indice de dentes cariados, perdidos e obturados (CPO-D)
dos pacientes diabéticos;
e Correlacionar os dados salivares entre si e com os dados

odontologicos.

CAPITULO Il
e Identificar junto aos pacientes diabéticos quais as plantas mais

utilizadas como hipoglicemiantes;
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e Caracterizando o uso dessas plantas pela populacao local;

e Relacionar as principais espécies citadas quanto a acao.

CAPITULO IlI
e Investigar a eficacia da saliva no monitoramento de pacientes
pediatricos portadores de neoplasias;
e Mensurar a concentracao salivar de anticorpos IgA total ;
e Determinar a concentracdo salivar de glicose, calcio, ureia, proteinas
totais e amilase;

e investigar a concentragao salivar de insulina e hormonios tireoidianos;
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4. RESULTADOS

4.1 CAPITULO |
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ABSTRACT

The aim of this study was to evaluate the biochemical and immunological
characteristics of saliva from diabetic patients in comparison to non-diabetic adults.
Eighty-eight diabetic adults and thirty-nine non-diabetic adults (control) were included
in the study. Glucose, urea, calcium, total protein and amylase were determined by a
colorimetric method and total IgA and IgA anti-Streptococcus mutans and anti-insulin
were measured by Enzyme Linked Immunosorbent Assay (ELISA). The caries status
was evaluated using the DMFT index. Glucose, urea, calcium, anti-S. mutans IgA, total
IgA and anti-insulin 1gA were significantly higher in diabetic patients, whereas total
protein and amylase levels were lower in those patients. No positive correlation was
observed between blood glycemia and salivary glucose levels in every group. Diabetic
patients had higher DMFT index. The present study showed significant differences in
the salivary composition of diabetic patients, indicating a strong association between
these findings and the systemic health status. The results suggest the use of saliva as

diagnostic fluid and to follow up patients with diabetes mellitus.

Keywords: Saliva, Composition, Diabetes Mellitus, IgA, Glucose, urea, calcium
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Introduction

Diabetes mellitus is a public health problem since, in addition to important social
repercussion, it is a chronic disease that affects a growing number of individuals from
various countries that are at different stages of economic and social development [1].
The classification of diabetes includes four clinical classes: Type 1 diabetes (results
from B cell destruction, usually leading to absolute insulin deficiency), type 2 diabetes
(results from a progressive insulin secretory defect on the background of insulin
resistance), other specific types of diabetes due to other causes and gestational diabetes
mellitus [2].

Systemic diseases such as diabetes compromise salivary gland function and,
consequently, the production of saliva, influencing the quantity and quality of saliva
produced. Alterations in the chemical components and physical properties of saliva can
serve as diagnostic parameters and saliva testing may therefore be added to the arsenal
of complementary tests [3]. Saliva presents several advantages over serum, including its
simple and noninvasive collection and ease storage, transport and handling [4]. The
wide variety of components found in saliva makes available its use for diagnosis,
prognosis and monitoring of human diseases [5] for example, hereditary or congenital
diseases [6], autoimmune diseases, cardiovascular diseases, infectious [7] cancer [8],
diabetes [9] caries [10] and periodontal disease [11], among others.

The alterations in the saliva production and composition between diabetic and
non-diabetic patients have been found but the results are still contradictory. Our aim was

to evaluate the biochemical and immunological profile in the saliva of diabetic patients.
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Materials and Methods

Population

The sample size was calculated based on the prevalence of diabetes in Maranhéo
(MS - Hiperdia, 2011) [12], with a confidence interval of 95%. Data were collected
systematically from August 2008 to September 2009. The Sample consisted of 142
patients (93 diabetics and 49 control).

This study used a convenience sample based on the following parameters for
inclusion: aged from 18 years; previous diagnosis of diabetes mellitus; participation on
the Diabetes Program of Presidente Dutra Universitary Hospital, S&o Luis, Maranhdo,
Brazil. Only 88 diabetic patients, who met the inclusion criteria, presented sufficient
salivary flow for analysis and effectively agree to participate in the study. For inclusion
within the control group were met the following requirements: aged from 18 years, no
systemic disease or diabetes, no history of medication use. Only 39 non-diabetic
patients, who met the inclusion criteria, effectively participated in the study. Socio-
demographic data were obtained following a semi structured interview.

All subjects received information regarding the objective and procedures of the
study and only participated in the data collection after signing a free informed consent
form. The study protocol was approved by the Ethics Committee of Universidade

Federal do Maranhdo (Protocol N° 33104-1492005).

Collection of saliva samples

Unstimulated whole saliva was collected from fast diabetic and non-diabetic
patients over a period of 5 min. After rinsing their mouth with filtered water, the patients
were asked to spit saliva into a sterile flask. The Flasks were sealed immediately after

sample collection and refrigerated at 4°C before transport to the laboratory. Saliva
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samples were centrifuged (10,000 rpm, 10 min) to reduce the salivary debris and
viscosity. The glucose and total protein concentration was determinate immediately after
centrifugation. The other parameters were evaluated later in a supernatant stored at

-20°C.

Biochemical analysis

The glucose, total protein, urea, calcium and amylase concentration were determined by
a colorimetric method .The analysis were performed by means of automated procedures
on an Architect - C8000 apparatus (Abbott®) for glucose, amylase, total protein and

calcium. Individual samples were tested in triplicate.

Determination of IgA levels

Salivary Total IgA, anti-Streptococcus mutans IgA and anti-insulin IgA
antibodies were determined by an enzyme immunoassay (ELISA) as previously
described [11]. Briefly, anti-human IgA (Sigma, Saint Louis, USA) was diluted to
a concentration of 50 pg/mL in carbonate-bicarbonate buffer (pH 9.6) and adsorbed
onto wells of lat-bottomed ELISA strips (NUNC, Roskilde, Denmark) with overnight
incubation at 4 °C. The wells were then washed five times with 0.15 M phosphate-
buffered saline (PBS; pH 7.2) containing 0.05% Tween 20 (Promega, Madison,
USA; PBS-T) and incubated in PBS containing 1% bovine serum albumin (Sigma;
PBS-TA) for 1 h at 37 °C. Wells were washed five times, followed by the addition of
100 pL of 10-fold dilutions (1:100 to 1:1000) of saliva samples in PBS. After 30
min at 37 °C and further washing, 100 pL alkaline phosphatase-labeled goat anti-
human IgA (Sigma; diluted 1:1000 in PBS-T) was added to the wells and incubated
for 2 h at 37 °C. The strips were then washed five times with PBS-T, and the color

was developed by adding 100 pL of a solution of p-nitrophenylphosphate (Sigma;
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PNPP) to the strips and incubating them in the dark for 30 min. The reaction was
stopped with 1 N NaOH (Sigma), and the optical density was measured at a wavelength

of 405 nm.

Clinical examination
The patient caries status was evaluated using the DMFT (decayed, missing and
filled permanent teeth) index. This clinical examination was done by a single examiner.

Data on oral hygiene, access to dental care and salivary flow were also collected.

Statistical analysis

Quantitative variables the two groups were compared by the Student t-test. The
correlation between diabetic and non-diabetic patients was evaluated using Pearson's
linear correlation coefficient. For the diagnostic test it was employed the ROC curve.
This evaluation considered the values from glucose, total protein, urea, anti-insulin IgA
and amylase concentration. The test was defined as positive when alterations were
observed in at least four parameters. The sensitivity of the test was 88%, specificity was
90%, and diagnostic accuracy was 89%. Categorical variables were estimated by the
Fisher's exact test.

The level of significance for rejection of the null hypothesis was set at p < 0.05

in all tests. All analyses were performed using the GraphPad Prism 5.0 program.

Results

The control group consisted of 39 clinically healthy subjects with a mean + SD,
age of 23 + 6 years (range: 19-50 years) and the mean + SD age of the diabetic patients
was 52 + 18 years (range: 18-84 years).

Among the 88 diabetic patients studied, 57 were females and 31 were males, and
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59 were using insulin. The time since the diagnosis of diabetes was 11.12 + 7.95 years.
And de values of blood glucose was 260.67 + 131.09 mg/dL. The data obtained for
diabetic patients were compared to those obtained for a control (non-diabetic) group of
39 subjects, including 22 females and 17 males. Mean £SD blood glucose levels were
92.17 £ 9.11 mg/dl in this group.

Table 1 shows the salivary biochemical parameters and Figure 1 illustrates the
immunological parameters. Glucose, urea, calcium, anti-S. mutans IgA, total IgA and
anti-insulin IgA were significantly higher in diabetic patients (p<0.05). On the other
hand, total protein and amylase concentrations were significantly lower in diabetic
patients (p<0.05).

No positive correlation was observed between glycemia and salivary glucose
levels in either group, although the glucose level in diabetes was higher than in control
group (Table 1). A negative correlation occurs between the salivary concentration of
glucose and anti-insulin IgA.

The diabetic patients were divided into two subgroups according to the use or
not of insulin. The results showed no statistic differences among diabetes I or diabetes II
patients, for this reason salivary data was evaluated altogether as diabetic patients
(Table 2).

A ROC curve was constructed to validate the salivary parameters that might be
used for diagnostic testing. Glucose, total protein, urea, anti-insulin IgA, amylase and
calcium concentration were included in the analysis. Only calcium was excluded after
ROC analysis since it presented an area of 0.5, therefore, it was not statistically
significant (Table 3).

The clinical examination showed a high DMFT (decayed, missing, filled
permanent teeth) index in diabetic patients (Table 4). In addition, these patients had

lower oral hygiene, less access to dental care and xerostomy signs like dry mouth when
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compared with the control group (Table 5).

Discussion

Whole saliva is a mixture of salivary gland secretions containing substances
derived from gingival crevicular fluid, desquamated epithelial cells, food rests,
microorganisms, and products derived from microbial metabolism [13]. Since
stimulation affects both the production of saliva and the concentration of some of its
components [3, 14], in the present study unstimulated whole saliva was used to
evaluated oral alterations associated with diabetes in adult patients.

Diabetic patients presented a significant increase in the salivary concentration of
glucose, calcium and urea. Similar results regarding calcium concentration have been
previously reported [15]. In addition, the increased were similar to those reported by
other investigators that evaluated biochemical parameters in the saliva of diabetic
patients [16]. Alterations in salivary composition have been suggested to affect the
development, symptoms and severity of many oral diseases mainly in diabetic patients
[9].

Diabetic patients showed higher glucose concentration in the saliva despite no
correlation between salivary and blood glucose levels. Saliva and blood levels of
glucose may be considered independent variable as previously described for adults [16
17, 18] and children with diabetes [19]. According to Jurysta et al [17], salivary glucose
concentration is always higher in diabetic patients than in control subjects in both
unstimulated and stimulated saliva, and this high concentration exerts potentially
unfavorable effects on the oral health of these patients. These results are similar to our
finds and confirm the weak link between glycemia and glucose concentration or
excretion in saliva, at least in individual cases [18].

The total amylase and the protein was significantly lower in diabetic patients, the
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amylase level was evaluate as a marker for metabolic and hormonal changes on salivary
glands products. The lower level of amylase was also described in diabetic patients by
Yavuzyilmaz et al [20]. In contrast the results regarding the total protein concentration
in saliva were different from those evaluating this parameter after freezing and storage
of the sample [21]. Probably because in our study the assay was performed immediately
after collection and centrifugation of the saliva in order to prevent the endogenous
proteolytic activity [4].

Evaluation of immunological changes in saliva showed a higher total IgA
antibody concentration in diabetic patients. These findings are probably associated with
the elevated levels of specific anti-S.mutans and anti-insulin antibody levels also
observed in those patients. Determination of possible alterations in whole saliva
composition may be use for diagnosing possible variations and defective host immune
responses, including the secretion of s-IgA [22] Similar results have been reported
previously in other studies evaluating the salivary production of IgA antibodies in
diabetic patients [20,23].

According to Batista et al [23], S. mutans counts are usually higher in diabetic
patients. Although the degree of infection of the patients was not quantified in this
study, elevated anti-S. mutans antibodies might be related to an increased bioavailability
of bacterial antigens. The local response of specific antibodies to certain plaque bacteria
such as S. mutans may identify sites with a potential risk of developing caries and other
oral diseases even before onset of the first clinical signs [24]. Streptococcus mutans is a
Gram-positive bacterium that is potentially aggressive to various tissues. Elevated anti-
S. mutans IgA concentrations may indicate that the patients are systematically exposed
to this microorganisms, as well as a higher risk of caries [25].

The same may apply to the increased concentration of anti-insulin antibodies.

However, in this case the higher concentration of self-reactive antibodies to insulin
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demonstrates, although indirectly, an increase in self-reactive clones, an event that
effectively contributes to increase the range of changes observed in diabetes. The
detection of anti-insulin antibodies is important in such a way that these molecules can
be used as diagnostic and prognostic markers not only of diabetes but also of other
autoimmune diseases [26,27]. It seems reasonable to propose that salivary antibodies
can be used to monitor diabetic patients with the same accuracy as that observed for
serum anti-insulin antibodies and with less discomfort to the patient during fluid
collection.

Since a large number of patients were using injectable insulin, we investigated
whether this treatment may alter the variables analyzed. No significant differences in
salivary biochemical or immunological parameters were observed between non-insulin-
dependent and insulin-dependent diabetic patients. Similar findings have been reported
by Jurysta et al [17] and Yavuzyilmaz et al [20] who compared saliva of insulin-
dependent and non-insulin-dependent diabetic patients.

Biochemical and immunological alterations in the saliva of diabetic patients
have already been described and the salivary changes may serve as a complementary
parameter for the diagnosis of diabetes mellitus [3]. In the present study, the clinical
performance of an individual test was demonstrated by the ROC curve (receiver
operating characteristic). After that the variables were combined and analyzed for
validation for diagnostic use. The greater the capacity of a test to discriminate between
diabetic and non-diabetic subjects, the closer is the curve to the left corner of the graph,
with an area under the curve close to 1 [28]. The sequence of individual variables that
best discriminated diabetic patients was glucose (area of 0.99), total protein (area of
0.98), amylase (area of 0.95), anti-insulin IgA (area of 0.83), and urea (area of 0.80).
The accuracy of the diagnostic test combining these parameters was 89%. A similar

accuracy (90%) was reported by Lopez et al [19] who used saliva for the diagnosis of
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diabetes in children considering calcium, urea, total sugars, glucose and total protein

concentration as done in the present study for adult patients.

The association of dental caries with diabetes is less clear. In this study, diabetic
patients had a DMFT index greater than the control group. The average number of teeth
lost was 16 and 3.7 decayed teeth being responsible for the high DMFT index of these
patients. The dry mouth feeling and increased glucose in the saliva as reported here
could alter the effectiveness of protective saliva in relation to caries [10]. Other factors
such as deficiency oral hygiene instruction and regular care of these patients may
aggravate pre-existing disease. Its important to emphasizes the age differences between
the control group (23 + 6 - range: 19-50 years) and diabetic patients (52 + 18), as well

the range intra group (range: 18-84 years), due to the inclusion criteria.

Diabetic patients with reduced salivary flow show an increased risk for enamel
hypomineralization and caries formation [29]. When salivary flow decreases, many oral
alterations as increased concentration of mucin and glucose. Proliferation of pathogenic
microorganisms may occur. Some other alterations occur in a consequence of chronic
hyperglycemia as: tongue alterations, periodontal disease, demineralization of the teeth
and greater infection risk [30]. Early detection and treatment of hyperglycemia and
hyposalivation may provide a useful strategy for preventing the dental complications of

diabetes and promoting oral health in this population [31].

Salivary composition that correlated with the existence of oral pathology in
diabetes type 1 and 2, finding decay in 100% of cases and increased periodontal disease
[32, 33]. CARDA et al [16] evaluating type 2 diabetic patients, found that all patients
had symptoms of periodontal disease, associated with tooth decay and tooth loss. Jones
et al [34] showed that the caries risk was increased in 457 patients with diabetes

mellitus. Their study included patients with diabetes type 1 and type 2, similar to what
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occurred in this work.

There was a positive correlation between DMFT and total IgA and a negative
correlation between DMFT and brushing in diabetic patients. Similar results were
described by Smith; Taubman [35], evaluating adult human patients. In the group with
caries there was a positive correlation, statistically significant, between the plaque index

and specific IgA.

The diagnostic value of saliva has been demonstrated in a series of studies
showing the accuracy and specificity of this body fluid for the diagnosis of diseases
[3,4,5,7,8,9 14, 16, 17, 19, 20, 36]. The ease of collection of saliva samples and the
lower risk of contamination of healthcare workers during sample handling are important
advantages supporting the use of this fluid as a diagnostic tool. In addition, studies
comparing the results of saliva analysis with other reliable scientific methods such as
blood measurements have demonstrated that the method is reliable and, therefore, it's
application is valid.

The present study was the first to demonstrate that the association between
several parameters may be used to follow up diabetic patients since significant
differences in the saliva composition of diabetic patients, indicating a strong
relationship between these findings and the systemic health status of the patient. In
addition, some salivary parameters were found to be useful to classify an adult as
diabetic. Therefore, this difference in salivary composition suggests the use of saliva as

an alternative fluid to monitoring of patients with diabetes mellitus.
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Table 1: Salivary parameters of diabetic and non-diabetic patients.

Parameter Control® Diabetic* P value

Glucose (mg/dL) 3+0.03° 11+2 0.01
Urea (mg/dL) 17+1 271 0.0001
Calcium (mg/dL) 2+0.1 2+0.1 0.0004
Total protein (mg/dL) 2%0.1 0.3+0.03 0.0001
37+ 0.4 37+ 0.1 0.008

Amylase (AU/dL)

a: Saliva samples obtained from 39 non-diabetic (control) subjects and 88 diabetic

patients of both genders were evaluated.

b: Results are reported as the mean + standard deviation (X+SD)
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Figure 1: Salivary concentration of total IgA, anti-Streptococcus mutans IgA and anti-insul
in IgA in diabetic patients and healthy controls. The results are mean + standard deviation (X
+SD) of 88 diabetic patients (D) and 39 controls (C). (*) Significant when p<0.05 in comparison

with the control group.

47



Table 2: Composition of the saliva of diabetic patients using and not using insulin.

Use of insulin

Parameter P valor
YES NO

Glucose 12+£3° 9+3° 0.51
Urea 28+1 25+1 0.06
Calcium 2+0.1 2+0.2 0.41
Amylase 0.3+0.1 0.2+0.1 0.56
Total protein 371 371 0.57
anti-mutans IgA 211 202 0.59
Total IgA 3B+l 36+1 0.61
anti-insulin IgA 28 +2 27 2 0.51

a: Saliva samples obtained from 88 diabetic patients of both genders were evaluated.

b: Results are reported as the mean * standard deviation (X+SD)



Table 3: Area under the
patients.

ROC curve obtained for salivary parameters of diabetic

Area under the

Parameter? Standard error P value
ROC curve
Glucose 0.99 0.01 <0.0001
Total protein 0.98 0.02 <0.0001
Amylase 0.95 0.02 <0.0001
Anti -Insulin IgA 0.84 0.04 <0.0001
Urea 0.81 0.05 <0.0001
Calcium 0.55 0.06 0.4274

a: Saliva samples obtained 88 diabetic patients of both genders were evaluated.
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Table 4: Index of decayed, missing, filled permanent teeth - DMFT in diabetic patients.

Diabetics Control

Index (n=88) (n=39) P Valor
D 4 +0.4° 1+0.2 P<0.001

M 16+1 05+0.2 P<0.001

F 1+0.2 3+04 P<0.001
DMFT® 20+1 5+0.5 P<0.001

a: Results are reported as the mean + standard error of the mean.

b:DMFT : decayed, missing, filled permanent teeth
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Table 5: Data from the oral hygiene, access to dental care and feeling a dry mouth of

diabetics and control patients.

Diabetics Control b
 (%)° F (%)° P value
Number of tooth brushing
1-2 52 10
3-4 48 90 P<0.0001
Total 100 100
Use of dental floss
Yes 22 67
No 78 33 P<0.0001
Total 100 100
Last dental visit
1 year 23 61
2-3 years 77 38 P<0.0001
Total 100 100
Feeling a dry mouth
Yes 63 5
No 37 95 P<0.0001
Total 100 100

% (%), frequency expressed as percentage

bFisher's exact test
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Resumo

Muitas espécies vegetais sdo utilizadas pela populacdo no tratamento da
diabetes mellitus. Assim o objetivo desse estudo foi realizar o levantamento
etnofarmacologico das plantas mais utilizadas para tratamento de diabetes
mellitus no municipio de S&o Luis - MA. Foram entrevistados 107 pacientes
diabéticos, dos quais 49 relataram o0 uso de espécies vegetais como tratamento
complementar ou alternativo. As 16 espécies vegetais para tratamento do
diabetes foram: Anacardium occidentale, Arrabidaea chica, Artocarpus altilis
(incisa), Bauhinia fortificata, Cecropia adenopus, Cissus sicyoides, Citrus limon,
Cucumis anguria, Mangifera indica, Maytenus ilicifolia, Phyllanthus niruri,
Quassia amara, Solanum melongela, Syzygium cumini, Tamarindus indica e
Turnera guynensis. Sendo que pata de vaca (Bauhinia fortificata), azeitona
doce (Syzygium cumini), insulina (Cissus sicyoides) e tamarindo (Tamarindus
indica) foram as mais utilizadas. Os resultados mostram que o tratamento com
plantas foi majoritariamente utilizado em associacdo a terapia convencional
com hipoglicemiantes e/ou insulina. Concluimos que entre os diabéticos que
utilizam plantas no tratamento da diabetes, grande parte usa as folhas na forma
de cha, sendo que a maioria utiliza pata de vaca, azeitona doce e insulina
como complemento para controle glicémico e para reduzir os demais efeitos

associados a diabetes.

Palavras-chave: Diabetes, plantas, fitoterapicos, etnofarmacologia.
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Introducéo

Nas Uultimas décadas tem se observado um rapido aumento na
incidéncia diabetes mellitus em todo o mundo. No Brasil o percentual de
diabéticos subiu principalmente entre os homens, passando de 4,4% em 2006
para 5,2% no ano passado. Esse levantamento foi feito em 26 capitais e no
Distrito Federal e mostra que a frequéncia do diagndstico médico prévio de
diabetes foi de 5,6%, sendo de 5,2% entre homens e de 6,0% entre mulheres.
Em Sé&o Luis a frequéncia de adultos que referiram diagndstico médico prévio

de diabetes foi de 5,7% em homens e 3,8% em mulheres (BRASIL, 2012).

Para conviver bem com a doenca ha necessidade do rigoroso controle
glicémico, uma vez que ainda ndo existe cura. Interven¢cdes medicamentosas
mostram efeitos positivos, porém o custo elevado, a baixa aderéncia ao
tratamento e os efeitos colaterais de diversas drogas tém despertado o
interesse em extratos vegetais capazes de reduzir a glicose sanguinea, visto
gue muitos individuos escolhnem a suplementacdo dietética e terapias

alternativas com ervas medicinais como tratamento de eleicdo (RATES 2001).

Muitas espécies vegetais tém sido usadas como medicamento para o
tratamento da diabetes mellitus e suas complicacdes (LI et al, 2004). A maioria
dos vegetais utilizados como antidiabéticos apresentam atividade
hipoglicemiante e possuem constituintes quimicos que podem ser utilizados
como modelos para novos agentes hipoglicemiantes. Entretanto, o efeito
hipoglicemiante pode ser decorrente de toxicidade ou de mecanismos que nao
sdo terapeuticamente Uteis no diabetes. Na verdade os efeitos toxicos que
resultam em hipoglicemia podem também estar relacionados a

hepatotoxicidade e ao bloqueio de receptores [-adrenérgicos (MARLES,
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FARNSWORTH, 1995; SAID et al, 2002, HUO et al, 2003).

Estudos sobre novas drogas hipoglicemiantes vém sendo realizados,
com enfoque especial no uso etnofarmacolégico, pois € muito mais provavel
encontrar atividade biolégica em plantas com uso popular consagrado do que
em plantas escolhidas ao acaso (CECHINEL-FILHO; YUNES, 1998;
BARBOSA-FILHO et al, 2005). Um exemplo € a espécie Galega officinalis, que
levou ao desenvolvimento da Metformina, droga com agéo hipoglicemiante oral

(NOEL et al, 1997).

A maioria dos medicamentos disponiveis no mercado sdo derivados
direta ou indiretamente de plantas. Dados etnobotanicos indicam que cerca de
1200 plantas no mundo apresentam potencial antidiabético (ALARCON-
AGUILARA et al 2002; KAHN et al, 2012), muitas vezes devido a acdo que
exercem sobre o controle da glicemia. Dentre os compostos ativos com acéo
anti-diabetes se destacam o0s polissacarideos, proteinas, esteroides,
terpendides, alcaloides, flavonoides, glicosideos, triterpenos, Oleos, vitaminas,

saponinas, peptideos e aminoacidos (ABDEL-HASSAN et al, 2000).

Como o uso de plantas ainda ndo € um tratamento completamente
comprovado para o caso de diabetes e considerando o uso indiscriminado pela
populacdo como forma de controlar essa doenca, o presente trabalho
investigou as espécies vegetais utilizadas para tratamento de Diabetes Mellitus
entre pacientes atendidos pelo Programa de Diabéticos no Hospital

Universitario, da cidade de Sao Luis - MA.
Material e Métodos

O desenho experimental seguiu o modelo de estudo transversal, com

dados coletados, sistematicamente, entre julho de 2008 e setembro de 2009. O
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calculo do tamanho da amostra foi baseado na prevaléncia de diabetes no
Maranh&o e no Brasil conforme o programa HIPERDIA, com margem de erro

de 5% e nivel de confianca de 95%.

A populacao estudada foi composta de 107 pacientes diabéticos tipo 1 e
2. Neste estudo foi utilizada uma amostra de conveniéncia, tendo em vista o
local de obtencédo dos dados. Foram considerados como critério de inclusdo os
pacientes com idade a partir de 18 anos, de ambos 0s sexos, com diagndstico
comprovado de diabetes mellitus, desde que atendidos pelo Programa de

Diabéticos no Hospital Universitario Presidente Dutra, em Sao Luis - MA.

Os dados foram obtidos a partir de entrevista semi-estruturada,
utilizando questionario padrédo, composto por questdes abertas e fechadas, que
avaliaram os seguintes topicos: perfil socioeconémico, uso de plantas como
medicinais, uso de medicamentos e de insulina, dados sobre a saude geral do
entrevistado. Todos os individuos receberam informacdes sobre os objetivos e
procedimentos da investigacao, antes da adesdo a pesquisa. Os pacientes so
participaram da coleta de dados apds terem assinado um termo de
consentimento livre esclarecido. O Protocolo adotado foi avaliado e aprovado
pelo Comité de Etica do Hospital Universitario Presidente Dutra, S&o Luis, MA

(Protocolo N° 33104-1492005).

A andlise descritiva dos dados foi feita a partir da determinacdo das
frequéncias absolutas e relativas usando o software SPSS 16.0 para Windows

(2007).
Resultados

A idade dos pacientes foi de 53 + 17 anos (médiat DP). Destes 37%

eram do sexo masculino e 63% do sexo feminino. O tempo da doenca foi
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estimado em 10+7 anos (médiat DP). Do total de pacientes entrevistados 76%
relataram antecedentes familiares para diabetes. A maioria dos pacientes (67%)
apresentou outra patologia além do diabetes, sendo as mais comuns:
hipertensédo arterial (56%). Outras patologias encontradas foram:
hipercolesterolemia, doencas cardiacas, renais, e outras. Apenas 31% dos

diabéticos praticavam atividade fisica.

Em relacdo ao uso de medicamentos, apenas 5% dos pacientes nao o
faziam e controlavam a doenca somente com dieta. A anélise mostrou que 46%
dos pacientes utilizavam plantas como coadjuvante ao tratamento
farmacologico e ainda que o tratamento com plantas sempre elevou o valor
meédio glicemia sanguinea e resultou em maior heterogeneidade dos
resultados, e por isso nem sempre as diferengcas com o grupo similar foram

estatisticamente diferentes (Tabela 1).

Tabela 1: Uso de Medicamentos e Plantas Medicinais para tratamento de

Diabetes em Sao Luis, MA, Brasil.

Glicemia N° de
Tratamento Sanguinea ) (%)

(mg/dL) pacientes
Insulina 242 + 11 31 29
Insulina + Planta Medicinal 297 + 106* 18 17
Insulina + Hipoglicemiante Oral 206 £ 74 7 6
Insulina + Hipoglicemiante Oral + Planta Medicinal 333 £ 166* 12 11
Hipoglicemiante Oral 164 £ 92 15 14
Hipoglicemiante Oral + Plantas Medicinais 212 + 66* 19 18
Dieta 264 + 115 5 5

Totais 107 100
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Os pacientes relataram o uso de 16 espécies vegetais para tratamento
da diabetes, sendo que 7 pacientes faziam o uso de mais de uma espécie. A
forma de preparo mais utilizada foi o cha e a parte da planta mais empregada

foi a folha (Tabela 2).

Tabela 2: Uso etnofarmacolégico de espécies vegetais para tratamento de

diabetes mellitus em Sao Luis - MA, Brasil.

Espécie vegetal Parte vegetal Forma de M
Nome Cientifico Nome Popular citado utilizada preparo o ¢
Anacardium occidentale Caju Folha Cha 2 4
Arrabidaea chica Pariri Folha Cha 4 8
Artocarpus altilis (incisa) Fruta Péo Folha Cha 2 4
Bauhinia fortificata Pata de Vaca Folha Cha 11 21
Cecropia adenopus Imbauba Folha Cha 1 2
Cissus sicyoides Insulina Folha Cha 5 9
Citrus limon Liméo Folha Cha 1 2
Cucumis anguria Maxixe Fruto Suco 2 4
Mangifera indica Manga Folha Cha 2 4
Maytenus ilicifolia Espinheira Santa Folha Cha 1 2
Phyllanthus niruri Quebra Pedra toda a planta Cha 1 2
Quassia amara Pau Tenente Folha Cha 3 6
Solanum melongela Berinjela Fruto Suco 3 6
Syzygium cumini Azeitona doce Folha Cha 8 15
Tamarindus indica Tamarindo Folha Chéa 5 9
Turnera guynensis Chanana Raiz e folha Cha 2 4

Totais 53 100

Apenas 16 pacientes (15%) relataram o uso de plantas para outras

patologias. Foram relatadas 9 espécies vegetais utilizadas para tratamento de:
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hipertensdo arterial, hipercolesterolemia, problemas cardiacos, hepaticos,

digestivos, renais e outros (Tabela 3).

Ao ser abordado sobre a origem da informacdo quanto a acgéo
hipoglicemiante das espécies utilizadas, 35% relataram ter adquirido o
conhecimento com outros pacientes com diabetes, 25% a partir de amigos,
18% com parentes, 15% em revistas e TV e 7% por indicacdo de profissionais

de saude.

A avaliagdo quanto ao local de obtencdo das espécies vegetais
utilizadas mostrou que a maior parte pessoas utilizam espécies cultivadas nos
préprios jardins, quintais e vasos (39%), vizinhos e amigos (21%), mercados
elou feiras (24%), hortos (6%), vendedores nas ruas (6%) e outras fontes néo
listadas (4%).

Tabela 3: Plantas medicinais utilizadas na forma de cha por pacientes

diabéticos para tratamento de outras doencas em Séo Luis - MA, Brasil.

Espécie vegetal Parte Jeo ool Pacientes
Nome Cientifico Nome Popular utilizada puiar N© f
Allium sativum Alho Bulbo Anti-hipertensivo 3 19
Arundo donax Cana da india Folha Pedra nos Rins 1 6
Citrus aurantiifolia Lima Folha Calmante 1 6
Cymbopogon citratus ~ Capim Limao Folha Calmante 3 19
Melissa officinalis Erva Cidreira Folha Calmante 3 19
Plectranthus barbadus Boldo Folha Afeccbes no Figado 1 6
Phyllanthus niruri Quebra Pedra Toda Pedra nos Rins 2 13
Solanum melongela Berinjela Fruto Colesterol 1 6
Syzygium cumini Azeitona doce Fruto Colesterol 1 6
Totais 16 100
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Do total das espécies citadas nas entrevistas 8 estdo incluidas na lista
de 71 plantas medicinais, divulgada pelo Ministério da Saude do Brasil, como
sendo passiveis de serem utilizadas em medicamentos fitoterapicos pelo
Sistema Unico de Salde (BRASIL, 2009). Entre elas pelo menos duas s&o

indicadas para diabetes (Tabela 4).

Tabela 4 - Plantas medicinais citadas na entrevista que também fazem parte da

relacdo do Ministério da Saude do Brasil e seus respectivos usos terapéuticos.

Espécie vegetal

. . a
Nome popular Indicacdes descritas no RENISUS

Nome Cientifico _ _
citado na entrevista

Antisséptico, anti-inflamatoério e anti-

Allium sativum Alho
hipertensivo
Anacardium occidentale Caju Antisséptico e cicatrizante
Arrabidaea chica Pariri, cajiru Anti-inflamatorio e antimicrobiano
Bauhinia fortificata Pata de Vaca Afeccles urinérias, diabetes.
Maytenus ilicifolia Espinheira Santa  Antisséptica, anti-inflamatoério e cicatrizante.
Phyllanthus niruri Quebra Pedra Diurético e regulador do acido urico
Plectranthus barbatus Boldo Tonico, Afecgdes do figado, hepatite.
Syzygium cumini Azeitona doce Hemorragias, desinteria e diabetes

a: RENISUS = Relacéo nacional de plantas medicinais de interesse ao SUS
(BRASIL, 2009).
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Discussao

O nuamero de pessoas com diabetes mellitus tem aumentado
drasticamente ao longo das Ultimas décadas. Plantas com atividade
hipoglicemiante vém sendo utilizadas para tratamento da diabetes mellitus em
todo o mundo. As plantas sdo fontes de constituintes quimicos com

propriedades bioldgicas eficazes na diabetes (KHAN et al, 2012).

Neste estudo foi feito o levantamento etnofarmacolégico considerando o
uso de plantas entre os pacientes diabéticos, cadastrados num Hospital
Universitario em Sao Luis, Maranhao, Brasil. Dos 107 pacientes entrevistados,
49 (46%) relataram usar plantas medicinais como tratamento complementar
para controle da diabetes. Resultados semelhantes foram encontrados por
Silva et al (2008) em Jequié-BA onde 40% dos diabéticos utilizavam plantas

medicinais como tratamento coadjuvante.

Das 25 espécies citadas, 16 foram usadas para tratamento da diabetes
(tabela 2) e 9 para tratamento de outras patologias associadas a doenca
(tabela 3). Esses resultados corroboram com Carvalho et al (2005), que
realizou um estudo em Jodo Pessoa - PB onde 14 plantas foram relatadas para
tratamento da diabetes, onde Bauhinia fortificata, Phillanthus niruri, Cissus
sicyoides foram também aqui citadas. Afolayan; Sunmonu (2010) realizaram
levantamento etnobotanico entre 2005 e 2008, na Africa do Sul, sobre plantas
utilizadas para tratamento da diabetes e encontraram 32 espécies, como

usadas como hipoglicemiantes entre os africanos.

Segundo Barbosa-Filho et al (2005) no Brasil existe cerca de 200
espécies vegetais frequente e empiricamente usadas no controle da diabetes.

Entre elas 52 tiveram a atividade hipoglicemiante comprovada em ensaios pré-
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clinicos. Entre as 52 espécies listadas, sete também foram aqui descritas, sé&o
elas: Anacardium occidentale, Bauhinia fortificata, Cissus sicyoides, Citrus sp,

Mangifera indica, Phyllantus niruri e Syzygium cumini.

A Relagdo Nacional de Plantas Medicinais de Interesse ao SUS
(RENISUS) lista 71 espécies de plantas medicinais que poderdo ser usadas
como medicamentos fitoterapicos no Sistema Unico de Satde (BRASIL, 2009).
Destas 8 espécies constam neste estudo. Esta lista serve de base para a
ampliacdo do numero de fitoterapicos que hoje sao financiados pelo governo
federal do Brasil. Atualmente, s dois fitoterapicos, feitos a base de Mikania sp
- guaco (para tosse) e Maytenus sp - espinheira-santa (para Ulcera e gastrite),

séo financiados pelo Governo do Brasil.

A fitoterapia resgata a cultura tradicional do uso das plantas medicinais
pela populacdo, possibilitando a ampliacdo do seu acesso, a prevencao de
agravos e da promocao, manutencdo e recuperacdo da saude, baseada em
modelo de atencdo humanizada e centrada na integralidade do individuo,
contribuindo para o fortalecimento dos principios fundamentais do SUS

(BRASIL, 2006)

Embora a medicina moderna esteja bem desenvolvida na maior parte do
mundo, a OMS reconhece que grande parte da populacéo utilizam plantas ou
preparacdes destas para cuidados em saude. O Brasil possui grande potencial
para o desenvolvimento dessa terapéutica, com a maior diversidade vegetal do
mundo e ampla sociodiversidade. Assim o0 uso de plantas medicinais vinculado
ao conhecimento tradicional e as tecnologias que possam validar

cientificamente este conhecimento sao desejaveis (BRASIL, 2006).

Quanto a forma de obtencdo das espécies vegetais utilizadas pelos

62



entrevistados, 90% sao obtidas domesticamente, pois sao cultivadas em
quintais pela propria comunidade, ou comercializadas em feiras livres e
mercados municipais. E sempre bom alertar para ao risco que essas praticas
guardam, devido ao uso de espécies sem identificacdo adequada, obtidas em
hortas e quintais, conforme mostrou Teixeira; Melo (2006). O que poderia
explicar a baixa eficacia em reduzir a glicemia sanguinea, tendo em vista que
nos grupos que utilizaram plantas associadas aos medicamentos alopaticos o0s

valores glicémicos médios e a dispersédo foram maiores.

O ché foi a forma de preparo mais citada (92%), da mesma forma que
anteriormente descrita por NEGRELLE; FORNAZZARI (2007). Os estudos que
descrevem o consumo de plantas apontam os chas como a principal forma de
preparacdo para uso, possivelmente pela facilidade no preparo (TEIXEIRA;
NOGUEIRA, 2005). O que também explicaria a maior predominancia no uso
das folhas (72%), seguida dos frutos (16%), em decorréncia da facilidade de
acesso e conservacao. Dados confirmados pelos relatos de Teixeira; Melo
(2006) que ao avaliarem o uso de plantas medicinais no municipio de Jupi,
Pernambuco, Brasil também verificaram que os 6rgaos vegetais mais referidos

foram as folhas (48%) e frutos (13%).

Quanto ao conhecimento da acéo fitoterapica das espécies com acao
hipoglicemiante, o0s resultados mostram que a maioria adquiriu esse
conhecimento com outros diabéticos ou com amigos e parentes, da mesma
forma que o relatado no estudo realizado em Jequié, BA (SILVA et al, 2008),
indicando que a utilizacdo de plantas como medicamento ainda ocorre, na

maioria das vezes, de maneira em empirica.
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Estudos realizados com Bauhinia forticata, conhecida popularmente como
"pata-de-vaca", melhora o metabolismo de carboidratos em ratos diabéticos
(PEPATO et al 2002), inibe a glicogénese e tem efeito similar a insulina ou
sulfoniluréias, Também inibe a neoglicogénese de maneira similar a biguanida.
A frac@o n-butandlica do extrato das folhas de B. forticata foi efetiva em reduzir
a glicose, possivelmente por reduzir sua absorcéo intestinal (SILVA et al, 2002).
Adicionalmente, B. forticata reduz a concentracéo de triglicerideos e colesterol,

sendo util no tratamento do diabetes tipo 2 (LINO et al, 2004).

Outra espécie aqui relatada para tratamento do diabetes e colesterol foi
Syzygium cumini (sinonimias: Syzygium jambolanum, Eugenia jambolana,
Syzygium jambos), popularmente conhecida como jamboldo (BRAGANCA,
1996). O Extrato Bruto Hidroalcoolico das folhas de S. cumini apresentou
atividade hipoglicémica e hipolipidémica em animais diabéticos podendo ser
uma alternativa terapéutica no tratamento da diabetes (SCHOENFELDER et al,
2010). Segundo Zanoello et al (2002) S. cumini controla a hiperglicemia pos-
prandial, em pacientes com diabetes mellitus tipo 1. Das folhas de Syzygium
cumini foram isolados triterpendides, acido galico, metilgalato, canferol, acido
elagico, acido clorogénico, nilocitina e Oleos esséncias (TIMBOLA et al, 2002).
Recentemente Khan et al (2012) listou a espécie entre as que apresentam

acao anti-diabetes.

Arrabidaea chica, conhecida como pariri, € amplamente utilizada pela
populacdo e popularmente., principalmente na regido Amazoénica. Possui como
principios ativos o acido anisiaco, cajurina, taninos, ferro assimilavel e
cianocobalamina, as principais propriedades compreendem acao anti-

inflamatoria e cicatrizante. A resisténcia a insulina (RI) tem sido associada a
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estimulagdo de progenitores eritrocitarios e ao aumento de marcadores
inflamatdrios, incluindo as citocinas TNFa e IL-6 (ELLINGER et al, 2006).
Considerando que a diabetes tem um forte componente inflamatério é razoavel

supor que o seu uso se fundamente nesta atividade.

A atividade anti-hiperglicémica de Tamarindus indica L., tamarindo, se
deve a propriedade em aumentar a concentracdo de glicogénio muscular e
hepético, pela diminuicdo da atividade da glicose-6- fosfatase, o que acaba por
reduzir a concentracdo circulante de glicose. Além disso, como também tem
acdo sobre a regulacéo de lipidios, interfere na concentracdo de insulina em

ratos diabéticos (MAITI et al, 2005).

Cissus sicyoides, conhecida como insulina vegetal, € muito utilizada pela
populacdo na forma de infusdo como coadjuvante para o tratamento da
diabetes. Estudos pré-clinicos quanto a atividade antidiabética da Cissus
sicyoides tem resultados controversos. A eficacia de C. sicyoides foi confirmada
em ensaios pré-clinicos (MORI et al, 2001; PEPATO et al, 2003; MIURA et al,
2006) e clinicos (SANTOS et al, 2009). Nos ensaios clinicos, além da eficacia
do tratamento em pacientes intolerantes a glicose e em diabéticos tipo 2, foi
observada a baixa toxicidade do produto, pois nao foram detectadas alteracdes
clinicas, hematolégicas, bioquimicas e eletrocardiograficas significantes,
confirmando a seguranca da utilizacdo da espécie no controle da doenca em

pacientes diabéticos.

Segundo Sokeng et al (2007) as folhas de Anacardium occidentale
apresentam efeito hipoglicemiante em ratos nos quais a diabetes foi induzida
por estreptozotocina. Pelo menos dois tipos principais de compostos estao

associados ao potencial hipoglicemiante do extrato: compostos sollveis em n-
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hexano e aqueles sollveis em acetato de etila.

A berinjela, Solanum melongena, é espécie muito utilizada no tratamento
da diabetes e no controle do colesterol, inclusive como foi relatado pelos
entrevistados neste estudo. Jorge et al (1998) afirmam o extrato e 0 suco de
berinjela, tém sido utilizados para diminuir as taxas de colesterol total e de LDL
- colesterol. O uso da racao de berinjela integral (1,019% de pectina soluvel) e
de casca de berinjela (0,37g% de pectina sollvel) por ratos diabéticos resultou
em reducdo da glicemia, sugerindo que na casca de berinjela existem
compostos termo estaveis com acdo hipoglicémica; Segundo os autores o
efeito é possivelmente relacionado ao aumento na liberacdo de insulina e da
captacao de glicose pelas células insulino-dependentes nos tecidos (DERIVI et

al, 2002).

Outras espécies foram relatadas para tratamento de hipertensdo como o
Allium sativum e Cymbopogon citratus. Os efeitos agudos da administracéao
endovenosa das fracbes hexanicas dos dois vegetais e de suas associacoes
foram igualmente potentes em reduzir a pressao arterial de ratos, embora a
associacao dos dois extratos ndo tenha apresentado efeito potencializador da

acao hipotensora.

A ingestdo oral do extrato de alho (100mg/Kg) melhora as funcdes
cardiovasculares, previne anormalidades no perfil lipidico e aumenta a
atividade fibrinolitica, com diminuicdo da agregacdo plaquetaria em ratos
diabéticos. Adicionalmente o alho aumenta os niveis plasmaticos de insulina e
como consequéncia ha reducdo da glicose sanguinea (SINGI et al, 2006).
Apresenta acdo antiaterosclerdtica e previne complicacdes cardiovasculares

em ratos diabéticos (GROVER et al, 2002). resultados que se coadunam com
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as indicagbes populares e com os relatos etnobotanicos dos pacientes
diabéticos aqui avaliados, os quais usam o alho para tratar hipertensédo entre

outras alteracdes .

Quebra-pedra (Phyllanthus niruri) € uma planta usada popularmente
como diurética e para tratar célculo renal. Neste estudo ela foi relatada tanto
para o tratamento do diabetes quanto para tratamento das patologias
associadas. Em estudos clinicos, a administragdo oral da planta inteira
(5mg/dia, em doses divididas, durante 10 dias), a pacientes hipertensos,
reduziu a glicemia (5-50mg) em diabéticos, como também em nao diabéticos,

com significante reducéo da presséo sistolica (GROVER et al, 2001).

O presente estudo mostra a utilizacdo de plantas em aditivo a terapia
alopética, para tratar diabetes e suas complicagbes. O uso em geral e feito
com base no conhecimento popular, mostrando que ensaios clinicos séo
necessarios para confirmar a real eficacia e pacientes, bem como para avaliar a
melhor posologia das espécies, de forma a contribuir no desenvolvimento de
novos medicamentos produzidos a partr de plantas com acao

hipoglicemiante.
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AIMS: This study evaluated the salivary biochemical and
immunological status of children with cancer undergoing
to antineoplasic treatment in an attempt to identify
alternatives for a less invasive and less painful monitoring
of these patients.

MATERIALS AND METHODS: Unstimulated whole sal-
iva samples were obtained from 115 children without
cancer {control) and 32 children with cancer (CA). Chil-
dren with cancer were also evaluated after antineoplasic
treatment (CAT, n = 17). The salivary concentrations of
glucose, triglycerides, total cholesteral, alkaline phos-
phatase, gamma-glutamyltransferase (GGT), urea, insu-
lin, thyroid-stimulating hormone (TSH), triiodothyronine
(T3), levothyroxine (T4), and immunoglobulin A (IgA)
were determined.

RESULTS: Acute lymphocytic leukemia, acute myeloid
leukemia, and Hodgkin’s lymphoma were the most fre-
quent cancers, although cases of non-Hodgkin’s lym-
phoma, medulloblastoma, ependymoma, osteosarcoma,
nephroblastoma, Ewing’s sarcoma, and endodermal sinus
tumor were also observed. The salivary concentration of
cholesterol, triglycerides, or GGT did not differ between
groups. Instead, the concentrations of alkaline phospha-
tase and T4 were higher in patients with cancer, irre-
spective of treatment. TSH levels were higher in the CA
group and urea concentration was lower inthe CAT group.
T3 was undetectable in all groups. Antineoplasic treat-
ment increased the glucose level and decreased the insulin
concentration. Salivary concentration of total IgA was
lower in children with cancer, irrespective of treatment.
CONCLUSIONS: Cancer and antineoplasic treatment
affected biochemical and immunological parametersin the
saliva of children, shedding new light on the potential use-
fulness of saliva for monitoring children with cancer, espe-
cially to patients undergoing immunosuppressive therapy.
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Introduction

The prevalence of cancer among children ranges from 1to
3% in most populations. Cancer in children is relatively
rare when compared to tumors affecting adults. In Brazil,
the prevalence of childhood cancer varies among the 28
cities where Population-Based Cancer Registries have
been implemented. Leukemias, especially acute Iympho-
cytic leukemia, are the most frequent childhood cancers,
followed by central nervous system tumors. Lymphomas,
especially non-Hodgkin’s lymphoma. occupy third posi-
tion among pediatric cancers (1).

Oncology careincludes curative and palliative measures
that are designed to both re-establish health and improve
the quality of life of the patient, such as diagnosis,
treatment, control of disease progression, monitoring,
and pain relief alternatives (2). Pediatric patients with
cancer are submitted to chemotherapy or radiotherapy, or
to a combination of both. These treatments immunosup-
press and therefore interfere with the function of various
organs and systems, including the endocrine and immune
system. As a consequence, these patients require routine
clinical follow-up because of the secondary effects of these
medications and related complications (3). All alterations
are generally measured in blood, although many of them
can also be evaluated in saliva (4), with variable levels of
correlation, but as an important and useful way to
evaluating physiologic alterations (5).

Whole saliva is a mixture of various glandular saliva,
nasal and bronchial secretion, blood derivatives includ-
ing hormones, and immune system molecules (6). The
wide variety of salivary components permits the use of
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saliva for the monitoring of drug treatments, use of
illicit drugs, and endocrine alterations (5). Additional
advantages include the non-invasive and simple collec-
tion of saliva because no special equipment is necessary.
Therefore, salivary assessment has several advantages
over blood examination, especially in children, includ-
ing its easier execution, faster results, and less discom-
fort. In addition, salivary hormone and biochemical
tests, as well as the analysis of antibody secretion are
widely used for laboratory investigation (6, 7). As
chronic childhood diseases such as cancer affect the
development of the immune system, causing organ
dysfunction (8), salivary assessment is an interesting
alternative to evaluate the effects of antineoplasic
treatment in these patients.

In this study, it was investigated that the use of whole
saliva for the monitoring of pediatric patients with
cancer before and after antineoplasic treatment by
analyzing immunological, biochemical, and hormonal
parameters in relation to normal levels found in health
individuals.

Methods

Study design and sample

A prospective cohort study using convenience sampling
was conducted between August 2008 and August 2009.
The sample was selected at public schools in Sao Luis
and at Casa de Apoio do Instituto Maranhense de
Oncologia Aldenora Belo (IMOAB), a cancer referral
center in the state. The participants and their legal
guardians received detailed information about the risks
and procedures adopted in this study, and saliva was
only collected after they had signed the free informed
consent form. The study protocol was approved by the
Ethics Committee of Universidade Federal do Mara-
nhao (No. 23115-005173/2008-84).

The participants were divided into three groups: (i}
the control group consisted of 115 children of both
genders without cancer ranging in age from 7 to
12 years, (ii) The CA group comprised all 32 children
of both genders with cancer ranging in age from 3 to
15 years, who were seen at IMOAB prior to antineo-
plasic treatment. Included in this group were children
registered at the Oncology Service of IMOAB who
underwent antineoplasic treatment at the service, (iii}
The CAT group consisted of 17 children of the CA
group who remained after 6 months of antineoplasic
treatment. Thus, each child of the CA group was used as
its own control after treatment. The small number of
children in this group was as a result of the large number
of deaths.

The children receiving different therapeutic modalities
(chemotherapy, radiotherapy. or a combination of both)
were classified into one group, called CAT, because
comparison of the results between these subgroups
revealed no significant differences.

Collection cf saliva
Approximately 2 ml of unstimulated saliva was col-
lected into a sterile flask in the morning 2 h after the first
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meal and after mouth rinsing with filtered water. The
samples were centrifuged and the supernatant was
stored in microtubes at —20°C for subsequent analysis.
The salivary parameters below were chosen to evaluate
the influence of disease and treatment on specific
variables of intermediary metabolism (glucose, triglyce-
rides, total cholesterol, urea, gamma-glutamyltransfer-
ase (GGT), and alkaline phosphatase (ALP)), endocrine
metabolism [insulin, thyroid-stimulating hormone
(TSH), T3, and T4], and humoral immunity (IgA).

Biochemical analysis

The concentrations of glucose, total cholesterol, trigly-
cerides, urea, ALP, and GGT were measured by
automated procedures (Architect c8000; Abbott Labo-
ratories, Abbott Park, IL, USA) in saliva volumes
determined by the manufacturer. Individual samples
were tested in duplicate.

Enzyme immunoassay for the measurement ¢f IgA

Total IgA concentration was measured in saliva samples
as described by Johnstone and Thorpe, 1987 (9). Anti-
bodies against human IgA (Sigma, St. Louis, MO, USA)
and recombinant IgA (eBiosciences, San Diego, CA,
USA) were used.

Determination cf insulin and thyroid hormones

The concentrations of insulin and thyroid hormones
(TSH, T3, and T4) were assayed by chemoluminescence
(Immulite 2000; Siemens, Munich, Germany) according
to manufacturer instructions.

Statistical analysis

The results were analyzed using the Student’s t-test,
analysis of variance (ANOVA), and the Tukey-Kramer
post-test. The level of significance for rejection of the
null hypothesis was set at 5% (P < 0.05).

Resuits

Acute lymphoid leukemia was diagnosed in 19 (59.3%)
children of the CA group and Hodgkin’s lymphoma in
15.6%. The remaining children of the CA group
{25.1%) had other types of tumors as shown in Table 1.

Table 2 shows the results of salivary biochemical
analysis. Total cholesterol, triglycerides, and GGT
concentrations were unchanged in patients with cancer,
whereas ALP levels were higher and urea concentration
was significantly reduced in the groups with cancer,
irrespective of treatment.

Thyroid-stimulating hormone concentration was only
higher in children with cancer before antineoplasic
treatment. Antineoplasic treatment reduced TSH to
levels similar to those seen in the control group
(Fig. 1A). In contrast, salivary T4 concentrations were
higher in children with cancer. irrespective of treatment
(Fig. 1B). T3 was not detected in the saliva of any of the
groups.

Figure 2 illustrates an inverse relationship between
insulin and glucose in children of the CAT group, with
treatment causing a reduction in insulin concentration
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Table 1 Distribution of pediatric tumors according to cancer type,
sex, age, and type of treatment

Sex

Age Deaths

Cancer type M F  ({(average) Treatment  (n)
Acute lymphocytic leukemia 11 7 9.8 & 5
Acute myeloid leukemia 1 0 9 R 1

1 0 11 € 1

4 0 78 € 1
Hodgkin’s lymphoma 1 0 8 R 1
Non-Hodgkin Iymphoma 1 0 6 c i
Medulloblastoma ¥ 0 12 R 1
Ependymoma 0 1 8 R 1
Osteosarcoma 1 0 15 L& 1
Ewing's sarcoma 0 1 12 c 0
Nephroblastoma 1 0 8 C. R 1
Endodermic tumor 0 1 12 R 0
Total 22* 10° 14*

M, male; F, female; C, Chemotherapy; R, Radiotherapy.
*male: 68%; female: 32%; death: 43.8% (z =32 patients).

Table 2 Salivary concentration of total cholesterol, triglycerides,
gamma- glutamyltransferase, alkaline phosphatase, and urea in
children without cancer (control) and in children with cancer before
(CA) and after antineoplasic treatment (CAT)

Controf C4 CAT
Alkaline phosphatase  14.5 = 7.4° 266 = 7.9*  26.8 = 8.9*
(U.L)
Cholesterol (mg/dl) 31 £ 25 3.9 =21 39 + 2.6
GGT (U/) 73 =52 88 = 5.4 8.9 % 6.6
Triglycerides(mg/dl) 33 % 14 34+ 12 33+ 1.8
Urea (mg/dl) 259 £ 99 248 =30 150 = 2.0%

GGT, gamma-glutamyltransferase.

2Control (n = 115); CA (z = 32) and CAT (n = 17).

YResults are reported as the mean = standard deviation.

%p < 0.05 when compared to the control group and (f) when
compared to CA group.

(Fig. 2A) and an increase in glucose levels (Fig. 2B).
These parameters were unchanged in the other groups.

Secretion of total IgA in saliva was always lower in
children with cancer, irrespective of antineoplasic treat-
ment (Fig. 3).

Discussion

The present results demonstrated that a high frequency
of leukemia (62.5%) among the children studied,
followed by lymphomas (18.7%), central nervous system
tumors (6.2%), and sarcomas (6.2%). Although this
distribution is similar to that seen in other Brazilian
cities (1), the frequencies differed when compared to
other cancer registries, possibly because only one period
was analyzed and the study only included children
attended at one cancer support center of a single referral
hospital in Sao Luis.

According to the Brazilian Institute of Cancer-INCA
(1) cancers are relatively rare in children and adoles-
cents; approximately 12 500 individuals less than age

Salivary evaluation of children with cancer
R.N. M. Guerra et al.

A 037
*
g 0.2+
2
2
x
(7]
= 0.1 T
0.0 T T T
Control CA CAT
B 47 * «
S
3
i
£ 27
ried  —
1
T u T
Control CA CAT

Figure 1 Salivary concentration of TSH (A) and T4 (B) in children
without cancer (control) and in children with cancer before (CA) and
after antineoplasic treatment (CAT). Results are reported as the mean
+ standard deviation. * p < 0.05 compared to the control group.
(Control: 1 =115; CA: n =32 and CAT: n =17).
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Figure 2 Salivary concentration of insulin (A) and glucose (B) in
children without cancer (control) and in children with cancer before
(CA) and after antineoplasic treatment (CAT). Results are reported as
the mean = standard deviation. (*) p < 0.05 compared to the control
group. (Control: n =115; CA: n =32 and CAT: n =17).

20 years are diagnosed with a new malignancy yearly.
The most prevalent cancers observed before 20 years of
age include leukemia, tumors of the central nervous
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Figure 3 Salivary concentration of total IgA, detected by ELISA, in
children without cancer {control) and in children with cancer before
(CA) and after antineoplasic treatment (CAT). Results are reported as
the mean + standard deviation. * p < 0.05 compared fo the control
group. (Control: # =115; CA: n =32 and CAT: n =17).

system, lymphomas, including Hodgkin’s disease, and
tumors of bone and soft tissue.

It was determined many salivary parameters including
the concentration of alkaline phosphatase, GGT, trigly-
cerides, urea, cholesterol, insulin, Triiodothyronine
{T3); Levothyroxine {T4), TSH, and Immunogiobulin
A (IgA). The parameters evaluated here were chosen
considering the procedures adopted for the assessment
and follow-up of pediatric patients with cancer adopted
by INCA (1).

Tumor development causes hepatotoxicity, distur-
bances on immunological (8) and hormonal imbalance
and also metabolic syndrome including insulin resis-
tance, elevated plasma glucose, and dyslipidemia (10).
All alterations are generally measured in blood,
although many of them can also be evaluated in saliva
(4). Saliva has many diagnostic uses and is especially
valuable in the young, the old and infirm and in large-
scale screening and epidemiologic studies (5), mainly to
oral evaluation of pediatric patients with cancer.

According Karjalainen et al. (11}, saliva cholesterol
concentration reflects serum concentration to some
extent and can be used to the diagnosis of high serum
cholesterol levels. Salivary total cholesterol and trigly-
cerides were unchanged in children with cancer even
after treatment, although specific groups of childhood
tumors such as acute lymphoid leukemia, central
nervous system tumors, and sarcomas are known to
cause metabolic syndrome as a consequence of hormone
deficiencies or antineoplasic treatment (10).

A significant increase in ALP, but not of GGT, was
observed in the CA and CAT groups. Combined
analysis of these enzymes is useful for the evaluation
of bile duct injury. However, the exclusive increase in
ALP levels may indicate a bone origin because altera-
tions in bone metabolism as a result of cancer progres-
sion are common, especially in patients undergoing
chemotherapy (12). In contrast, Crofton et al. (13)
found no increase in ALP in pediatric populations with
cancer. However, in that study the parameters were
measured in blood and not in saliva as in the present
investigation.

The reduction in salivary urea observed after treat-
ment might be attributed to a lower protein intake as a
consequence of nausea and vomiting, or of protein
absorption disorders because of the destruction of
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intestinal villi, frequent complications of cancer and
antineoplasic treatment (14), mainly in children.

The present results showed an increase in TSH
concentration in the CA group, which was associated
with an increase in T4 during the same period. On the
other hand, in the CAT group, T4 concentrations
remained elevated irrespective of TSH. Cancer and
anticancer therapies are known to compromise endo-
crine functions in children (10, 13), as observed for
thyroid function in the present study. Tumor develop-
ment can interrupt thyroid regulation and persistence of
this stimulus results in the disordered production of its
hormones (15) or of TSH receptor autoantibodies (16,
17).

Hyperthyroidism (low TSH and elevated T4), while
far less prevalent than hypothyroidism in childhood
cancers (15, 18), does develop at an increased rate in
certain subsets of childhood cancer, mainly on those
patients with Hodgkin’s disease and on those submitted
to radiation (18) as observed in the present study.

An important reduetion in the salivary concentration
of insulin was observed in patients of the CAT group
(Fig. 2A), a finding possibly related to the increase in
salivary glucose concentration that was higher in this
group when compared to the other groups (Fig. 2B). As
insulin plays a key role in glycemic regulation, this
reduction may have influenced the increase in salivary
glucose, probably reflecting plasma diffusion of insulin
to the saliva. The action of insulin is affected by
physiological states of circulating factors. The secretion
or excess administration of glucocorticoids, glucagon,
catecholamines, and growth hormone induces insulin
resistance (19). As observed in the present study, both
the development of cancer and antineoplasic treatment
can affect the metabolism of patients, altering insulin
production and glucose regulation, although triglyceride
and total cholesterol concentrations remained stable.
According to Yetgin et al. (20), the neoplastic process
itself interferes with glucose metabolism, in agreement
with the present results. In this respect, hyperglycemic
episodes in non-diabetic children with cancer have been
shown to result in prolonged hospitalization or even
death (21).

Transient hyperglycemia and diabetic ketoacidosis
have been shown to be associated with an increased
frequency of infections in children undergoing antineo-
plasic treatment even after the end of treatment (22).
These conditions are the result of the damage caused by
elevated glucose levels to the mobilization of polymor-
phonuclear leukocytes, chemotaxis, and phagocytic
activity, immunological mechanisms that are compro-
mised by hyperglycemia (23). Taken together, these
results suggest that alterations in carbohydrate metab-
olism may initially arise from the reduced counter
regulatory response to insulin caused by neoplastic
processes, which are aggravated by treatment. There-
fore, glucose monitoring has become more rigorous in
patients with cancer (23).

Although insulin and glucose are traditionally mea-
sured in blood, we believe that the salivary levels of
these substances reflect blood concentrations, since
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insulin can be synthesized in extra-pancreatic fissues
such as nasal and parotid glands (24) and blood-derived
biomolecules and ions contribute to salivary composi-
tion (5).

Even some investigators reported that salivary glu-
cose does not serve as an indicator of blood levels (25),
we suggest that salivary insulin and glucose reflect
plasma variations and can be used as markers to
monitor children with cancer, as well as the physiolog-
ical effects of antineoplasic treatment used in combina-
tion with clinical data and other complementary tests.

The present results also showed that salivary IgA
concentrations are reduced in children with cancer and
this effect persists after six months, that is, antineoplasic
treatment does not result in any additional change in the
concentration of this immunoglobulin. The variations in
TgA levels observed here are similar to those obtained by
Souza et al. (4) for patients with cancer using different
methods. This difference might be related to the age of
the patients and the type of cancer because the two
studies evaluated adults and certain types of cancer.

Slow recovery of cellular and humoral immune
parameters generally occur after antineoplasic treat-
ments (25) and the finding of reduced IgA levels in the
present investigation suggest that other components of
the humoral and cellular immunity were affected by
treatment, a fact that significantly contributed to
jmmunosuppression. In this respect, 46.8% of the
patients showed an unfavorable evolution and died. As
the reduction in salivary IgA observed here in patients
with cancer occurred before treatment, it seems clear
that the presence of cancer itself influenced the decrease
in this immunoglobulin. However, investigation of
patients over a longer period of time is necessary to
determine whether antineoplasic treatment causes addi-
tional suppression of salivary IgA.

Considering the presence of immune cells in different
tissues and the need to maintain local homeostasis (8),
it seems plausible that metabolic, hormonal and
immunological changes such as those observed here
occur in conditions that cause immune dysfunction
(e.g., cancer).

Conclusions

Despite the lack of differences in some biochemical
parameters, AP and urea concentrations were found to
differ between groups. The results showed effects on
thyroid hormone and insulin regulation, particularly
after antineoplasic treatment. In addition, a reduction
in total IgA was observed even before treatment, an
event that is associated with the metabolic and immu-
nological disturbances seen in patients with cancer
irrespective of age. Taken together, the results indicate
that salivary assessment might be an additional and
useful tool for the monitoring children with cancer
because biochemical, hormonal and immunological
changes driven by cancer processes might be reflected
in patients’ whole saliva, shedding new light on the
potential usefulness of salivary, especially to patients
undergoing immunosuppressive therapy like those stud-
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ied here. It is important to emphasize that our aim was
to evaluate the salivary status of pediatric patients with
cancer before and after the antitumor treatment in
relation to health children and not to compare serum
and salivary data.
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6. CONCLUSOES

. Glicose, uréia, célcio, IgA total, IgA anti-mutans, IgA anti-insulina
e o indice CPO-D foram maiores em pacientes diabéticos.

o Foram relatadas 16 espécies vegetais para tratamento do
diabetes, sendo que pata de vaca, azeitona doce, insulina e tamarindo

foram as mais utilizadas.

o As espécies vegetais mais frequentemente mencionadas
apresentam eficacia cientificamente comprovada como hipoglicemiantes,
0 que langa novas perspectivas no acompanhamento e no tratamento da

diabetes.

o Criancas com neoplasias apresentaram um aumento na
fosfatase alcalina, T4, TSH e glicose e uma diminuicdo de insulina e
IgA total.

o A saliva pode ser utilizada para o acompanhamento de pacientes
com doencas cronicas hiperglicemiantes como a diabetes em adultos e

0 cancer em criancas.
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ANEXO 1
QUESTIONARIOS

Ficha n° Unidade da coleta
Nome Data de Nascimento
Sexo:M( ) F() Tipo De Diabetes ‘Tipo 1( ) Tipo2( )

Antecedentes Familiares _ o i _ _
( )pais ( )irmaos ( )avos ( )tios ( ) primos

Outras Patologias () hipertensdo ( ) prob. cardiacos ( ) colesterol
() prob. renais ( ) tireoide ( ) prob. Respiratorios
() outros

Diabético (a) desde: |Atividade Fisica: ( ) Nao ( ) Sim

Medicamentos Usados:

Valores glicémicos (mg/dL)  |ejum pés-prandial

HEMOGRAMA Hemoglobina Hematdcrito (%)
Glicemia do dia:

Faz uso de produtos naturais para tratar a diabetes? ( )sim ( )nao

Qual a planta ou o produto que usa?

Faz uso de plantas para outros tratamentos? () sim( ) néo
Para tratar o que?

( ) inflamacgdes ( ) dores ( ) pressao alta ( ) outros
Qual a planta ou o produto que usa?

Usa que tipo de tratamento natural: ( ) cha ( ) lambedor ( ) ungientos ( )
comprimidos () emplastos () tintura () outros

Onde adquire o produto ( ) feiras ( ) quintal ( ) hortos ( ) vizinhos ( ) farmécias;
( ) mercados ( ) outros

De qual parte vegetal: ( ) folhas ( ) fruto ( ) bulbo ( )todaaplanta ( )raiz (
) caule () outro

Como vocé adquiriu conhecimento dessas plantas para tratamento do diabetes:

() Amigos () parentes () outros diabéticos ( ) revistas e TV ( ) profissionais
de saude.
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Questionario Odontolégico

Higiene Basica

1. Numero de escovacdes por dia? ( ) 1x ( ) 2x () 3x
2. Uso do fio dental? ( )ndo ( )sim

Acesso a servicos odontoldgicos

3. Jafoi ao dentista alguma vez? ( ) Nao ( ) Sim

4. Onde? ( ) Servico Publico ( ) Servico Privado ( ) Servico
Filantrépico ( ) outros

5. H& quantotempo? ( )1ano ( )2a3anos
6. Recebeu informagdes de como evitar problemas bucais? ( )N&o ( )Sim

Quantidade de saliva:

7. Como vocé descreve a quantidade de saliva na sua boca?
( )pouca ( )normal ( ) muita

8. Tem sensacédo de secura na boca?
( )sim ( )néo

Céarie Dentaria

18 28 38 48
17 27 37 47
16 26 36 46
15 25 35 45
14 24 34 44
13 23 33 43
12 22 32 42
11 21 31 41

C |P |© [E.I [Total

Nome do entrevistador

Data do questionario
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ANEXO 2

TERMO DE CONSENTIMENTO
UNIVERSIDADE FEDERAL DO MARANH&O

Laboratdrio de Imunofisiologia

TERMO CONSENTIMENTO LIVRE E ESCLARECIDO

CONSENTIMENTO LIVRE E ESCLARECIDO N°

Eu, RG. , data de
nascimento: , apos ter sido informado sobre os objetivos do
trabalho e tomar ciéncia da metodologia a ser empregada concordo em
participar do projeto de pesquisa intitulado "Avaliacdo de pacientes
diabéticos a partir do diagndéstico imunolégico e bioquimico da saliva" a
ser realizado sob a coordenacao da Prof2. Dr2. Rosane Nassar Meireles Guerra
e da aluna Monica Virginia Viégas Lima.

1. JUSTIFICATIVA DA PESQUISA: Esse trabalho visa avaliar em pacientes
diabéticos as concentracbes salivares de IgA e alguns parametros
bioquimicos como forma de desenvolver metodologia de acompanhamento
e diagndstico da doenca, de forma indolor mantendo a mesma acuracia da
avaliacdo sanguinea.

OBJETIVOS DA PESQUISA: a) Determinar a concentracao de anticorpos IgAt
otais, IgA anti-mutans e IgA anti-insulina; b) Determinar a concentracao de glico
se, proteinas totais, ureia, célcio e amilase na saliva; c) Fazer um levantamento
de quais as plantas sdo mais utilizadas como hipoglicemiantes, caracterizando
0 uso dessas plantas pelos pacientes diabéticos; d) Realizar um levantamento
epidemiologico da saude bucal destes pacientes.
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